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EDITOR'S PREFACE

Ty advances of Surpery dn the Jast twenty sears have been wo preat that no onc indi-
vidualean master all the helds which they bave openad, On the othes hand itisimportant
that candidates for the lupher eaaminations chould be familiar with the whole subjeet,
for enly thus will they be able 1o select for theit fulure carcer the branch for which they
stehest adapted, Thivnen Tewhook of British Surgery aims to meet thess requirements,
Tt B been compuled by come forty authon, cach an acknowledped master in his
~wn particular branch, and the aim has been to pive a clear and succinet but complete
wount of the prosent panition in each Hedd, So rapad has progress in surgery been that
veral of these articles have been completely rennitten while the book was beinp com-
Jed. At the moament they prewent an accurate viow of surpical practice today on its
irhost plane, We hope that they will be of matesial use to the student in acquiring the
nowledpe which iv peceuary for his word, and that fater on they may inspire him to
34 1o that knowdedpe and by his own labouns 1o deselop siill further the preat subject
ywhich he i devating bis hife,
. s,
London, 1958



GENERAL PREFACE

Tris work will be issued in three volumes, of which this one, the Surgery of the Abdomen,
15 the first. Each volume is complete in itself. The three volumes are planned to cover
the entire field of surgery: diagnosis, pathology, prognosis and treatment. Sir Henry
Souttar, as general editor, has collected around him a team of some 40 contributors, each
a recogmzed specialist in hus own subject. The standard aimed at is as complete an
account as possible of the present position in each ficld of surgery as seen by the expert
to whom the section has been entrusted. The names of the contributors are a sufficient
guarantee that this standard will be attained. They are drawn from the leading medical
schools and hospitals throughout the kingdom and represent the consensus of opinion
in present-day British Surgery.

The volumes will be essentially clinical and practicai, with such pathology as is neces-
sary for diagnosis and treatment. Surgical procedures will be described, and the authors
will discuss the advantages and disadvantages of each procedure in vogue, indicating
their reasons for preferring one to another.

Each volume will be illustrated by original drawings, photographs, X-rays, diagrams
and coloured illustrations. The audiences they are intended to interest are generai sur-
geons, registrars, post-graduate students and those reading for the Fellowship and other
higher examinations.
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CHAT . ¢
SURGICAL ANATOMY

Guy BLACKNURN

The anterolateral musculature of the abdominal wall, consisting of the Rectus nn_d
Pyramidalis, the External and Interpal Oblique muscles.and the Tm.m\mali‘.. is
relatively constant in its arrangement. Wealcaing of the musculature with adsnnfmg
age. variation in the amount of subcutancous fat, sisceroptosis and repeated operations
or pregnancies may, howeser, alter the configuration (o an apptccinh\c.u}c.m. These
factors have, therefore, 10 be taken into account in planning abdominal incisions.

The bony prominences of importance arc:

(1) The ensiform cartilage, which is easily palpable and which lies opposite the Jower
border of the tenth thoracic vertebra.

(2) The costal margin, consisting of the fused seventh, cighth, ninth, and tenth costal
cartilages.

(3) The pubic tubercle, which is much easier to find than the symphysis.

(4) The anterior superior iliac spine.

The eleventh and twclfth costal cartilages are unimportant in relation to abdominal
incisions, except in the drainage of a subphrenic abscess or the Bernard Fey approach
to the Nidney. Here, the twellth or cleventh rib respectively may be resected and its
length may be best deduced from an X-ray. The last rib, in fact, often docs not project
beyond the margin of the Erector Spinx muscle. - -

The umbilicus varies somewhat in position but is usually at the level of the lower
border of the third lumbar sertebra. A line from the anterior superior spine through it
reaches the opposite costal margin at the ninth costal cartilage. This may be employed
as the surface marking of the fundus of the gall bladder.

The Rectus muscle 1s the most important single component of the abdominal wall
m relation to laparotomy and a thorough understanding of its sheath is most important.
This is formed by the division of the aponcurosis of the internal oblique muscle into two
layers, the anterior blending with the external oblique aponeurosis and the posterior
with that of the transversalis. In the lower third of the muscle, however, at a point mid-
way between the umbilicus and the symphysis, this splitting ceases to occur, at the
arcuate line, and all three aponeuroses pass in front of the muscle. The lateral margin,
or linea semitunaris, extending from the ninth costal cartilage above to the pubic tubercle
below, marks the level of this blending of aponeuroses above the umbilicus but the
external oblique passes somewhat medial to this below the umbilicus before fusing with
ﬂ}e underlying aponeurosis A pararectal incision below the umbilicus, therbefore

divides two layers before the rectus muscle is &isplayed. s ’
Ccngin.ed in the Rectus Sheath are the superior and inferior (decp) epigastric
vessels, which occasionally rupture as a result of trauma, g'xv'mE Tise to a hematoma,
! may spread from costal margin to symphysis. The Rectus muscle is inserted into

1
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the fifth, sixth, and seventh costal cartilages and the ensiform cartilage and it presents
three, or occastonally four, tendinous mtersections attaching it closely to its anterior
sheath, These are at the level of the ensiform cartilage and umbilicus, midway between
the two and midway between umbilicus and symphysis, where a fourth one may be
present  The two muscles are separated by the /mca alba, a tendinous band stretching
between enstform cartilage and symphysis pubis. It is formed by the intersection of the
aponeurosis of the oblique and transversalis muscles and is narrow below, where the inter-
val between the muscles js minimal. Above, where the muscles diverge, it is broader and
presents interstices through which fat may herniate (epigastric hernia). The linea afba is
rendered tense by the Pyramidalis muscles, inserted into it midway between umbilicus
and symphysis pubis, passing 1n front of the Rectus muscles from their origin on the
front of the pubic bone. The muscles are, therefore, contained in the Rectus Sheath,
which also contains the termunal portions of the lower six intercostal nerves,

The External Oblique muscle arises from the lower eight ribs, interdigitating with the
slips of origin of the Serratus Anterior and Latissimus Dorsi—a point of some importance
1 the performance of radical mastectomy. It is the largest of the three lateral muscles,
having a free posterior, muscular border running vertically downwards from the last
two ribs to the anterior half of the outer lip of the iliac crest. The remaining fibres
become aponeurotic at the linea semilunaris and are directed downwards and inwards,
the lower margin extending from the anterior superior spine to the symphysis and form-
ing the ingumal ligament. The anatomy of this region is therefore discussed in relation
to hernia.

Above the iliac crest the External Oblique is crossed obliquely by the fibres of the
Latissimus Dorsi, and the triangle so formed is known as the lumbar triangle of Petit.
A lumbar hernia, or occasionally a tuberculous abscess from the spine, may present at
this point

The Internal Obligiie muscle lies under cover of the External Oblique and arises from
the outer half of the inguinal higament, the anterior two-thirds of the middle lip of the
iliac crest and the lumbo-dorsal fascia. It js inserted by its posterior fibres into the
inferior border of the lower three ribs, being continuous with the Internal Intercostal
muscles. The fibres arising from the inguinal ligament, paler in colour than the others,
form the conjoined tendon with the corresponding part of the Transversalis.

. The Transtersalis (or Transversus) muscle lies deep to the Internal Oblique and
arises from the outer third of the inguinal ligament, the anterior three-quarters of the
inner lip of the iliac crest, the inner surfaces of the lower six costal cartilages, inter-
dngxfa}ing with the Diaphragm, and from the lumbo-dorsal fascia. It is inserted into the
conjoined tendon and the linea alba, forming the Rectus Sheath, and is aponeurotic
throughout the insertion. The upper muscular fibres, however, reach within an inch of
the linea alba in the posterior Rectus Sheath.

The lower six wmtercostal nerves supply the musculature of the abdominal wall,
entering between the digitations of the diaphragm and Transversalis muscle and lying
between the latter and the Internal Oblique as far as the outer border of the Rectus
Sheaﬂl, which they pierce. Entering the muscle on its posterior aspect, at about the
junction of its inner third with the outer two-thirds, they finally emerge as anterior
cutaneous branches close to the linea alba. The skin over the ensiform cartilage is
supplied by the sixth, the umbilicus by the tenth, and the symphysis pubis by the twelfth.
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The seventh and cighth nerves incline obliquely up\\n.rds and suppl)."lhc u;_};;c: ﬂ.ll:ﬁ
of the abdominal wall, entering the Rectus close to the ninth costal carty ::lgc‘. ; vnu:h
and tenth nerves are neatly horizontal :'m(l supply the middie l!nrd ?} lllc(c(i\;n-\r;
subcostal, ilio-hypogastric and ilio:illgun]nl supply the lower third. IC‘ (;;.ﬂ o .;m’
branches of the first lumbar nerve, supplying muscular twigs to the tnterna ique 3

Transversalis and cutancous branches to the inguinal and genital region.

ARDOMINAL INCISIONS
The siting of abdominal incisions is of the uimost imporiance and cestain wellteied
examples have stood the test of lime. They hasve in common:

(1) Good access to the part required.
(2) Minimat damage to nerves in the abdominal wall.
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(3) Division of muscles 1n the line of their fibres,
\(4)) Division of muscle in preference to aponeurosis, where one or other is necessary.
(5) Skan incisions in creases, where possible.
(6) Avoidance of drainage through the main wound, tubes being brought out through
separate stab incisions.

A7) Adequate length, to minimize the use of retractors at operation.

. Individual preference naturally plays an important part in the choice of a surgeon’s

incision and the development of relaxants in anesthesia has done much to equalize the

merits of respective methods of approach. It is also pertinent that speed is a much less
portant factor now than in the days of chloroform and ether.
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MEDIAN INCISIONS

The mid-hne incision above or below the umbilicus has waned in popularity, largely
because 1t gives the highest incidence of dehiscence and post-operative hernia. This is
because the scar in the linea alba stretches, particularly in the upper abdomen, and a
bulge is then mevitable, especially where the Recti are widely divaricated. Careful
suture of such an incision, even with wire, does not exclude this possibility and the close
apposition of the linea alba to the transversalis fascia and peritoneum may really mean
that only one good layer of sutures can be placed. That these should be interrupted and
not continuous goes without saying, and the same applies in general terms to all suturing
of muscle and fascia in the abdominal wall.

The median ncision below the umbilicus can easily transgress one of the Rectus
Sheaths, as the linea alba 1s so narrow. The underlying transversalis fascia and perit-
oneum, however, are easily separated and can more readily be sewn as a distinct layer
than 1n the upper abdomen

Dramage through this type of incision, which has been largely employed in the
acute abdomen, only increases the chance of herniation.

THE PARAMEDIAN INCISION

This involves division of the rectus sheath 1 in. or so to either side of the mid-line,
retraction of the muscle laterally and division of the posterior sheath (above the semi-
lunar fold) in the same line as the anterior. In order to retract the muscle, however, one
or more tendinous intersections must be freed from the anterior sheath and care must
be taken to tie off the little vessel usually found with them. More important than these
are the deep epigastric vessels lying behind the muscle and within its sheath, These may
be traumatized, if the muscle is too forcibly retracted laterally, and a hematoma running
the whole length of the sheath result

Division of the Rectus muscle in its inner third, splitting its fibres in the line of the
incision, is practised widely as a modification of this incision. It was advocated by Mayo
Robson for cholecystectomy and an inward (“hockey stick”) angulation of the upper end
towards the ensiform cartilage may be added to it.

It is important in splitting the muscle in this way not to do it too laterally, to avoid
damage to its main nerve supply. Even the most medial division divides the terminations
of the intercostal nerves and may lead to atrophy of some fibres of the muscle.

The paramedian incision, however, is a strong one and it can be extended at will.
On this account, it is particularly useful for exploration, where the diagnosis is in some
doubt. In peritonitis of unknown origin, for example, a small incision half above and
half below the umbilicus may be extended radically upwards or downwards, when the
cause has been found by the exploring hand.

THE PARARECTAL INCISION

This is also known as Battle’s incision and is most often used in appendicitis. Though
suitable in dealing with a pelvic appendix, 1t is not popularly employed. The Rectus is
displaced medially after its sheath has been incised in a line parallel and just medial to
the linea semilunaris, The intercostal nerves should be carefully identified before
incising the posterior sheath and care must be taken of the epigastric vessels. The
objection to the incision is the danger of injuring nerves, if it has to be extended
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As in the mid-line wound, drainage through it is undesirable. Th'c {ube tends to
prevent the muscle from covering the scars in the anterior and posterior ‘sl.lc.‘llh, The
valvular action is thus impeded and one of the main advantages of the incision lost,

THE GRID-IRON INCISION

McBurney's incision for appendicectomy is the clm'sical .cx:xmp'lc, It crosses a line
fram the anterior superior spinc to the umhilicus at the junction Pf",‘ outer and middle
third. This is about 1} in, medial to the anterior superiofr spine in an adu!l.‘ 0n$~
third of the incision lics above this line and tho-thirds below. The External Oblique is
then incised in the same line and the Internal Oblique and Transversalis at right angles—
allin the line of their fibres. The Transversalis fascia and peritoncum are divided in the
same line as the skin. L .

The procedure can be modified by making the skin incision in t[xc crease (Lange’s
Tin), as the Tesulting scar is better. 1ts main disadvantage is that it pises lu:nit:d access
and can only be cxtended by carrying it into the Rectus sheath. This immediately
negatives its main advantage of being valvular and endangers the ifio-hypogastric
nerve. The resulting weakness of the conjoined tendon, which it supplies, predisposes
to the development of direct inguinal hernia.

The grid-iron incision may also be employed on the left side for the performance of
an inguinal colostomy. The steps are identical and the direction of the skin incision of
less moment, as an ellipse of skin should be excised.

MUSCLE-CUTTING INCISIONS

Oblique incisions through the flat muscles have been popularized by Rutherford
Morison and others. They give particularly good access to the excum and ascending
colon on the right and the pelvic colon on the left. Al the muscles are divided in the
ine of the skin incision, the Internal Oblique and Transversalis thus being divided at
right angles to the direction of their fibres. Extension into the Rectus sheath will allow
of retraction or even transverse division of the muscle, a procedure which does not
weaken it, as it passes between adjacent nerves without injuring them. The peritoncum
may be stripped medially without opening 1t and access to such structures as the upper
two-thirds of the ureter or the sympathetic chain very satisfactonly obtained.

TRANSVERSE INCISIONS

These have increased in popularity in the upper abdomen, particularly for such
procedures as pancreatectomy and total gastrectomy. The Rectus muscles are divided
transversely and sutures may be passed into the muscle through the anterior sheath
before dividing it, in order to prevent retraction of the fibres. An clliptical incision
bowed upwards to the ensiform cartilage at its mid-point is a useful modification of the
horizontal incision in operations on the pancreas. These incisions heal well and give
good scars but do not, of course, allow of good access to the lower abdomen if any
additional manceuvre is required there.

Rutherford Morison employed a right sided transverse incision from a point [ in.
beloyv the tip of the twelfth nib to the middle liné, a third of the way from the ensiform
cartilage to the umbilicus 1n recurrent Operations on the biliary apparatus, where previous
procedures have been carrted out through a Kocher or paramedian incision Definition

-
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of the liver edge can be carried out as an carly step and the origin of the diaphragm can
be incised to give good access, perhaps by placing the incision a little higher. Thoraco-
abdominal incisions, starting in an intercostal space and carried forwards through the
costal margin to become transverse, upper abdominal incisions are particularly useful
1n eesophago-gastrectomy on the left side and rarely for exploration of the porta hepatis,
or porto-caval anastomosis, on the right.

The Kocher (subcostal) oblique incision is a modified transverse incision, used
particularly for operations on the gall bladder in obese subjects and those with a wide
costal angle. The incision, dividing the Rectus I in. below the costal margin between
the eighth and ninth intercostal nerves if correctly placed, is liable to damage the ninth
and tenth merves if extended laterally. On the left side, a similar incision may be em-
ployed for splencctomy.

A transverse incision below the umbilicus in a skin crease (Pfannenstiel) is employed
in gynxcology, as the resulting scar is a good one. The linea alba is incised vertically
and the Recti retracted, Thus, of course, gives good access to the retropubic space and
has also been used for operations on the bladder and prostate, especially in the Millin
prostatectomy. Post-operative hernia is far less common than after vertical suprapubic
incisions.

ABDOMINAL INJURIES

The vast field of abdominal injury claims high priority in war. But the growing com-
plexity and speed of modern methods of transport brings in its train a steadily increasing +
number of accidents involving abdominal trauma in peace time. In some countries, too,
the classical sword thrust and bullet wound have diminished little, 1f at all, in frequency
and the emergency surgeon quickly acquires expertence of them.

It is important, therefore, to formulate some plan regulating their management and
to realize that, penetrating or otherwise, abdonunal njuries are full of traps for the
unwary and disappointment, sometimes where it 15 least expected. In doubtful cases,
indeed, the risk of laparotomy may well be less than that of observation but this is no
reason to subject a patient to 1t, who can recover more rapidly without This apphes
only to closed injuries of solid viscera or those of the abdominal wall; all others require
exploration and toilet of wounds of entry and exit, as in other parts of the body.

DIAGNOSIS

General principles governing the diagnosis of abdomunal injury are closely connected
with the problem of surgical shock and the effects, i particular, of interna) hemorrhage.
This especially concerns the officer 1n charge of trrage and resuscitation 1n dealing with
large numbers of casualues, for men with abdomunal injuries rank high in priority and
profit by surgery at the earliest moment at which they are fit for it. The time interval
since receipt of injury 1s, 1n fact, the most important single factor 1n prognosis but ttme
spent on pre-operative resuscitation may be imperative to a successful outcome.

The history 15 usually brief and obvious but the nature of the nussile and position
of the patient at the time of wounding are both of great importance Neither may be
known and they are clearly of less significance in closed than in open wounds. Coinci-
dent injury, also, has a bearing on the problem, for abdominal injury with a severe head
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mjury, o1 hmb njury requining amputation, i mare nﬂc‘n than not fatal 'l.lp(nul'c
wnce anjury v atw an adveree factor and any form of joutney to a wrpical centre
injunious 10 such a panent, L .

The fint doty of the sutpeon teccivng a patient with an abdominal injury is tapidly
1o avess, with as Bttle dnturbance to the patient av patable, whether an opcf:uinn it
required and, if so, how voon st can be done. Rapidity of the abdomen, sig{:\ of internal
hxmorthage, lack of micttinal wounds on auwcuhation and radelogical cvdcncc of gas
under the draphragm may all be sufhcicnt to indieate the eed lor exploration. l{u( only
the 1ot of thewe iy an alnolute enterion. Ripidiy, sipne of shnck not due to internal
blecding and absence of intostinal soundy can all occur 10 severe contwvions of the
abdominal wall, fractures of and injuncs to the spine and theracic or thoraco-abdominal
wounds  Care must be taben, therefore, whete the injury is not a pencteating one, to
detect deterioration due 1o hxmorthape or ptopressive shock in spite of measures of
resuscitation and to geatize that thewe demand surpical interference. In penctrating
injurics of all 1y pes the need for aperation is obvious from the start and only the timing
requires judgment. In genctal terms, a systolic blood prevsure over 90 is desirable
before surpery iv undertalen, but delaying laparotomy in rare instances, where this
cannot be acliered, may amount to a death sentence.  Profuse bleeding from the
mesentery i multiple injurics of the small intestine prosides examples of this type and
they are refatinely easy to recognire.

Pallor, the Taces of shock and vomiting in the ambulance on the way 1o hospital
are usual features of the patient with a hollow viscus injury and X-ray will not be required,
where intestinal injury 1s obvious. In doubtful cases, howeser, it is invaluable as, for
example, 1n wounds of the buttoch, where penetration of the peritoneum and bowel is
in question or 1njurics of solid viscera, where coincident hollow viscus injury has to be
excluded. Eventration, likewise, will render X-ray unnecessary and it is quite surprising
how little intestinal damage may be found in this type of injury. The wound through
which the intestine has protruded is often quite small and peritoneal soiling con-
spicuously slight  With large wounds, of course, where bowel has prolapsed through a
gross deficiency, the converse is the case.

PRE-OPERATIVE PREPARATION

The paramount importance of blood in preparing these patients for aperation cannot
Fx: over emphasized  This single factor alone was largely responsible for the improvement
inthe figures of abdominal surgeons in the 193945 War over those of their predecessors
in 1914-18. Analysis of the causc of death 1n the 20-25 per cent fatal eases shows blood
loss as far the most potent factor, with peritonitis and ileus as comparative rarities.
Death within 48 hours of njury, 1n fact, accounts for the great majority of fatalities
and bleeding from the y 1s the cc single cause.

Plasma 15 a poor substitute for blood in dealing with these patients and the danger
of homologous serum jaundice a real onc. Other substitutes such as dextran and
plas.mosan have no more to recommend them It is important, therefore, where intca-
peritoneal bleeding is suspected, to have the means of transfusion at hand, if not in
progress, and two simultaneous admimstrations may be necessary, where blood loss
has been severe and rapid replacement is required. A Ryle's tube will be of material
assistance to the anwsthetist and 1t should be an inviolable rule that a specimen of
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urine has been obtained, if necessary by catheter. Only in this way can damage to the
urinary tract be excluded, occurring as it does in a large variety of wounds, even where
the paths of entry and exit seem to render it unlikely.

Finally, it behoves the surgeon to take into account possible rib damage in injuries
of the liver and spleen, fractures of the transverse processes and bodies of the lumbar
vertebre in kidney injury and involvement of the bony pelvis in buttock wounds and
those of the bladder and rectum. Appropriate X-rays may, therefore, be of considerable
assistance at operation but their value must always be offset against the disturbance to
the patient required in obtaining them and the quality of radiography with the apparatus
available. Portable films, for example, may be the only form obtainable and these are
of limited value.

Anzsthesia, Patients with abdominal injuries are commonly young or middle-aged
men in previously excellent health, who stand surgical shock and anasthesia well. In
children and the older age groups, however, the same is not true and powers of recovery
are less. Modern methods of anwmsthesia have much to offer here and the employment
of positive pressure in thoraco-abdominal wounds to maintain Jung inflation, use of
relaxants of the curare group to diminish the dose of irritant agents, value of controlled
respiration in combined thoracic and abdominal procedures and universal application
of laryngeal intubation are some of the outstanding contributions. Bronchoscopic
suction is also generally accepted as a useful manceuvre at the end of a long procedure,
pacticularly where bronchial secretion during anwmsthesia has been considerable,

Local an®sthesia has 1ts advantages, where intraperitoneal injury is not suspected and
at the extremes of life, but, in the author’s view, is time-consuming and contraindicated
in the management of gunshot wounds. Spinal anwsthesia likewise has nothing to
recommend it, as hypotension from blood loss is already a feature in serious cases and
this is likely to augment it.

SOLID VISCUS INJURY
The Spleen

Rupture of the spleen occurs most commonly as the result of a fall from a height or
severe blow over the lower costal margin on the left side. Damage to the ninth, tenth,
or eleventh nibs is often concident and renal injury may occur at the same time. The
twelfth nb, 1f abnormally long, may also be fractured. A kick in the loin from the boot
of an enthusiastic wing forwatd has been responsible and mishaps, such as falling off a
horse or bicycle agamst some solid object, and compression injuries between moving
vehicles and a wall have all produced rupture of the spleen.

If 1t is already enlarged (e.g. 1n malaria) much less violence is required and examples
are recorded in which the trauma was so slight as to pass unrecognized at the time.
Delayed rupture, where several days may elapse between injury and intraperitoneal
bleeding, is explamned by late rupture of the capsule, which contamns a hematoma for a
number of days and finally gives way from pressure necrosis. Indirect injury, such as
a sudden twisting movement, may be sufficient to produce this result

Apart from the two types of injury mentioned, the spleen is commonly found injured
in thoraco-abdominal wounds on the left side. It may even prolapse externally or through
the rent in the diaphragm 1t 1s very easily removed through the chest, as control of the
splenic artery in the lieno-renal ligament 1s easy from above.
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The signs and symptoms of supture of the spleen ate usually nat dimCu\l.w.rccognizc,
rigidity being evpecially marked over the left upper Rccl.m muscle. Pain in the lc‘ﬂ
hypochondrium, bruising of the nhdnminnl.“nu and foin, shock and signs of. rib
injury arc cardinal, Rarcly a pncumothorax i nl\n' present when a bone fragment in a
penctrating wound projects through the pleura. Pain in the left dmul(!cr aggravated I?y
breathing, is alo relatively common. A tising pulse rate and the signs of free fluid
within the abdomen will then rapidly indicate the need for exploration and spl.cncclm.ny.

A left paramedian inciion will allow of adequate cxposure and permit in<pection
of the other abdominal contents. A subcostal incision may be prefersed, where the
spleen was hnown to be normat before injury and no abdominal incision at all will be
required when splencctomy is part of a thoraco-abdominal exploration. The combination
of a vertical mid-line incision with a transverse cut across the keft Rectus muscle com-
bincs the disadvantages of bath and is particularly liable to lead 1o subsequent hernia,
Only where the spleen is large and fixed by perisplenitis and old infarction to the dia-
phragm does this method of approach seem justifiable.

Injury to the tail of the pancreas must be carefully guarded against during operation
and it is wise 1o remove blood and blood clot (rom the abdomen by suction as far as
possible. The very rare instances in which the spleen has only sustained a shallow
guttered wound 1n the course of a missile, entering the left pleural cavity and penctrating
the diaphragm, have provided an occasional example of suture without removal but
splenectomy s, for practical purposes, the treatment of a ruptured spleen, Post-operative
pyrexa is a usual feature of the course of these patients and wound dehiscence is particu-
larly liable to occur, The sutures should not, therefore, be removed for approximatcly
9-10 days. The question of drainage at operation depends primarily on the presence or

absence of associated visceral snjury and the cfficacy of removal of blood from the
peritoncal cavity.

The Liver

Much has been wnitten on the subject of injuries of the liver, which usually result
from dircet injury. It is almost invariably involved in right sided thoraco-abdominal
wounds and does much to protect the remaining abdominal viscera. For this reason
alone, right sided thoraco-abdominal wounds carry a better prognosis than left sided
ones and some, like the closed injuries, can be treated conservatively. When very gross
trauma to the kiver has been sustained and hollow wviscus injury is coincident, the prog-
nosis 15 grave

Wounds of the liver notostously carry with them the risk of biliary peritonitis but
hemorrhage is a greater danger It is here that transfusion is so vital and this alone may
make operation possible  Through-and-through sutures placed with round bodied
needles and tied over omentum, omental grafts, gelatin sponge, oxycel and other similar
preparations may be of considerable help, but the use of gauze packs is only to be
deprecated. It 15 also important to remember that bleeding from the liver shows a
tendency to spontancous arrest and to appreciate the fact that friability and difficulty of
access may make suture of certain wounds more hazardous than non-operative measures.

Drainage is naturally essential, when laparotomy or thoracotomy has been undertaken
and the resulting biliary fistula may take long to heal. The retentio

s | n of metallic foreign
bodies in the substance of the liver has, however, very little bearing on this problem aﬁd
2
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they may, when small, remain for years without any effect. Larger fragments, sometimes
by reason of the presence of contaminated clothing or debris carried in at the same time,
may cause abscesses, with pyemia as a possible complication.

The non-operative management of smaller wounds of the liver, alrcady showing
a tendency to stop bleeding, necessitates close and careful watch on the pulse rate,
morphia, antibiotics to control the peritoneal reaction from bile and blood, and trans-
fusion where indicated by a progressively falling hxmoglobin reading.

The Kidney

Rupture of the kidney is one of the most frequently encountered injuries to abdominal
viscera. It rarely requires nephrectomy and should almost jnvariably be treated con-

servatively for 48 hours before exploration. The tear is in the transverse axis and
nephrectomy is only likely to be necessary where damage to the pedicle has been sus-
tained. Indirect injury from sudden bending and twisting movements is rarely respon-
sible and blows and falls on the loin are the predominant cause. Gunshot and stab
wounds of the back and thoraco-abdominal wounds include a number with renal involve-
ment. The liver and spleen may also be implicated.

The cardinal sign of this injury is hematuria, which may only be evident in a shocked
patient after the passage of a catheter. Clot retention has occasionally resulted and a
Bigelow’s evacuator may be required to clear the bladder before lateralization of the
renal bleeding by cystoscopy 1s possible. This, of course, is the first requirement in
mvestigating a case of rupture of the kidney. The second is to determine the presence
of a second kidney and gain some 1dea of its functional efficiency. Five cubic centi-
meters of indigo-carmine (0-4 per cent) intravenously should appear at the ureteric
orifice 1n 5-8 minutes, but this 1s not as reliable as a pyelogram. Pyelography,
however, plays an unimportant part in the management of renal injuries, as diagnosis
and treatment are usually quite simple without 1.

The fact that the blood 1s going down to the bladder in this condition implies that
the pelvi-ureteral junction 15 not occluded by clot. Very sudden cessation of a severe
hzmaturia may indicate this state of affairs and be followed by deterioration in the
general condition, demanding exploration without further delay.

Coincident hollow viscus 1njury, of the duodenum or colon in particular, makes the
outlook more serious but the development of antibiotic therapy has made it possible to
preserve even the kidrey contamnated with colon contents. Before the advent of
streptomycin and 1ts successors, combined renal and colic mnjury on the left side nearly
always demanded nephrectomy

Exploration of kidney wounds by the transperitoneal route is required, where
intraperitoneal 1njury is suspected in addition. This of course allows of manual palpa-
tion of the other kidney and rapid control of the pedicle in cases of severe bleeding.
Recovery has even been described after avulsion of the kidney from 1ts pedicle, the organ
being found free in the peritoneal cavity.

Damage to the transverse processes of the lumbar vertebrz is not uncommon as a
result of hyperflexion by the Psoas muscle, which goes with this mnjury, and it must be
borne in mund in relation to after treatment. Other bone (e.g. rib) injury may also be
relevant, The nost important consideration, however, is the presence of red cells in a
centrifuged deposit of the urine. The patient should not be allowed up as long as these
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are present and three weeks or even mare may occasionally clapie before they completely
disappear, Ambulation befote this carries the tivk of secondary hzmorrhage and cven
delayed rupture of the Lidney. .

The danger of extrarenal spitting of pyclosil has been adduced ay a contraindication
to intravenous pyclagraphy but this is cey shight. After the initial shock has pasied off,
itic n uselul means of nsscwing what renal damagpe, if any, is likely to be permancnt. In
general terms, however, healing is remarkably complete and infarcted or non-functioning
arcas in the hidney exceptional.

The Pancreas

Thus 15 the only other retroperitoneal viseus demanding consideration in dealing
with abdominal trauma. Crushing of the upper atxlomen, as between the tailboard of a
reversing lorry and a wall, or between a carriage and buffers, may rupture the pancreas
and be rapdly fatal from coincident damage to the suprarenals, caliac axis, aoria or
inferior vena cava. In less scrious injurics recovery may occur and a traumatic pseudo-
cystof the pancreas result. This wilt ultimately require exploration, when simple drainage
may result in pancreatic fistula and some form of anastamos to the jejunum be prefer-
able.

Bleeding from the pancreas in penctrating wounds 1s liable to be severe but it can
often be controlied, if the operauion is undertaken soon after receipt of injury. Coincident
hollow viscus 1njury and the desclopment of the so-called “retroperitoncal syndrome™
associated with some of them are then the chief factors militating against recovery.
The retroperitoneal cellular tissue infection or hematoma, contaminated, for cxample,
by colon contents, is obviously a dangerous complication from its evtent and the diffi-
culty of adequate drainage. The term “syndrome” for this state of affairs secems, however,
unnecessary and its terrors hase been somewhat lessened by the advent of antibiotics.

HOLLOW VISCUS INJURY

This group comprises the majority of abdominal wounds, especially of the penetrating
variety. The solid viscera to some cxtent gain protection from the skeleton, under cover
of which they lie, the hver, spleen, and kidneys all being related to ribs and the pancreas
to the vertebral column. The great strength and thichness of the muscles of the back
and buttock render wounds inflicted on this region less serious to abdominal viscera
than those of the thinner abdominal wall. Thoygh the bony pelvis and lower thoracic
cage afford some measure of protection to bladder and rectum below and stomach, in
particular, above, the whole length of the small and large intestine is exposed behind the
abdominal wall

ln.general terms it 1s stated that wounds over the Rectus muscles involve the small
intestine and over the Obliques both small and large. This, however, is only a generaliza-
tion, as the former may frequently affect the transverse colon and the latter no loop of
small bo»}’e] or even colon but the kidney and retroperitoneal region
The signs and symptems of these injuries are usually easy to recognize and emphasis
lll)as already been laid on the paramount importance of blood loss from the mesentery.
entoneal contamination 1s less mmportant but clearly depends, above all, on the site of

njury, being greatest 1n the pelvic colon, where the bow i
, el contents are most hea
infected. Mesenteric bleeding, heavily

conversely, is most serious in the small bowel, where the
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contents are not infected. The distinction between the wounds of the small and large
intestine determines the great difference in their treatment, rescction or suture without
exteriorization being the rule in the small intestine and suture with or without exterioriza-
tion the guiding principle in the large. We may go even further and state that exterioriza-
tion should be avoided in dealing with the right side of the colon and employed in cases
of doubt on the left side. The antibiotics, and streptomycin in particular, have brought
about this new attitude to large bowel injury and the importance of sulphasuxidine is
hard to exaggerate. Both should be used as a routine in colon injury and temporary
proximal colostomy or exteriorization employed only when satisfactory suture cannot
be achieved. In buttock wounds involving the rectum, where suture of the bowel is
difficult and adequate drainage impossible, a left inguinal colostomy as a temporary
measure may be a life-saving procedure.

Operative Treatment. Some of the important principles governing the management
of intestinal injuries have already been elucidated but they are secondary in importance
to decisions relative to the time of operation and pre-operative resuscitation. Morbidity
and mortality begin to risc when more than 4-6 hours clapse between wounding
and definitive surgery, and blood transfusion is by far the most important single factor
in recovery from shock. Once this has been achieved, laparotomy is imperative in
hotlow viscus injury and certain general rules may be stated as important in carrying it
out.

(1) Though entry and exit wounds should be excised, they should, if possible, be
excluded from the main wound of exploration.

(2) A paramedian wound 1s the most useful when the wound of entry lies within
the linea semilunaris.

(3) Wounds of the ilinc fossie may be explored through a muscle-cutting, oblique
incision but the paramedian incision still has great advantages.

(4) Location of metal fragments 1s not an important part of abdominal exploration
for trauma.

(5) The whole problem must be defined before any part of 1t is undertaken. This
may result 1n resection of a loop of small bowel as a quicker and more effective operation
than suture of multiple perforations.

(6) A rigid plan of inspection must be adopted, searching the intestinal tract
from duodeno-jejunal flexure to recto-sigmerd junction. Uninjured bowel must be

returned to the peritoneal cavity and not left outside, while suture of perforations is
being undertaken

(7) Single layered suture is permissible 1n the small intestine It is rare, however,
for the saving of time to be so important that a second layer cannot be completed.

(8) Exterionize the left side of the colon when 1n doubt

(9) Adequate suction of blood and contaminated contents from the pelvis is the
best form of prophylaxis against subsequent residual abscess Drainage 1s often wise.

(10) Laparotomy, when in doubt as to diagnosis, may often be safer than expectant
treatment.

Hollow viscus njurv 11 the absence of penetrating or perforating wounds tends to be
conﬁined to the fived pornons of the small ntestine, i.e. duoden:-jejunal flexure and
terminalileum T .asection s, indeed, not uncommon as a consequence of closed in';lry
when a severe ' 10w 1s borne aganst the tensed abdominal wall. Severe shock, sigx{s 0{'
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internal hxmorthape, somiting and a ripid and silent abdomen will soon be found on
examination of the patient and delay in lapatotomy should be as short as possible.
Where small intestine injury, such av that deseribed, i not found, perforation of the
Jess mobile portions of the colon may have oceurred. The punciples to be ohserved 1n
teeating it are, of course, similar to those governing the management of open wounds

RESULTS

The main factors affecting prognoris in abdaminal injusy are the age of the patient.
nature and severity of the wounding agent, intesval betw een receipt of injury and opera-
tion and mailability of blood and restoratise measures in the treatment of shock before
operation is undertaken, Associated injuries, particularly of the thorax and its contents
affect the outlook considerably and injutics of the pelvic pirdie and buttock with damage
10 the rectum, urethta or Bladder are nototiously dangetous, In spite of all these con-
siderations, an overall mortality of fess than 20 per cent <hould be attainable. This may
be judged from figures of published serics of war wounds and experiencen large hospitals,
in areas where industria) accidents are common and abdominal trauma not infrequent.

INTESTINAL FISTUL/E

Fistulous communicattons between the abdominal viscera and the abdominal wall
oceur in all parts of the alimentary canal. They follow trauma or surgical operations
but are more commonly the result of an inflammatory process or growth, starting in a
hollow viscus and invading the overlying parictes. A fistula has, thus, to be distinguished
from a sinus, which is a track leading down from the abdominal wall but not demon-
strably connected with an abdominal viseus. Gas and intestinal contents are, of course,
discharged from a fistula—called fxeal, 1n the large or small intestine; pus, on the other
!mnd, comes from a sinus, a5, for example, in actinomycosis. This discase, affecting the
llco.c:ncal angle, is often complicated by multiple sinuses. Intestinal fistulz, by com-
parison, are more often single.

. The effects of an intestinal fistula depend primarily on its site, the results of dehydra-
tion and fiuid loss, which it entails, and the changes induced on the surrounding abdom-
inal wall by digestive juices and enzymes in the escaping flud. These may so complicate
the preture as to be fatal before the primary disease process can be arrested or cured.
The principles governing their management must, therefore, be clearly understood in

9rd;r' to mintmize these cffects as far as possible. Before discussing them, examples in
individual viscera may be considered.

() THE STOMACH

Gaslri? fistula is historically famous from the story of Alexis St. Martin in 1822,
who sustained at the age of eighteen, by the accidental discharge of a musket, a thoraco-
abdominal wound on the Ieft side, with herniation of the lung and stomach. He survived
n;‘ore than 60 years and, for many months, wore a tent-compress and bandage to control
the loss of .food and drink. Extrusion of the mucosa, however, 1n valve-like fashion,
re:_dered this unnecessary after a time and an opening about an inch 1n diameter remained,
which could easily be depressed by the finger, The man took ordinary food and drink
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contents are not infected. The distinction between the wounds of the small and large
Intestine determines the great difference in their treatment, resection or suture without
exteriorization being the rule in the small intestine and suture with or without exterioriza-
tion the guiding principle in the large. We may go even further and state that exterioriza-
tion should be avoided in dealing with the right side of the colon and employed in cases
of doubt on the left side. The antibiotics, and streptomycin in particular, have brought
about this new attitude to farge bowel injury and the importance of sulphasuxidine is
hard to exaggerate. Both should be used as a routine in colon injury and temporary
proximat colostamy or exteriorization employed only when satisfactory suture cannot
be achieved. In buttock wounds involving the rectum, where suture of the bowel is
difficult and adequate drainage impossible, a left inguinal colostomy as a temporary
measute may be a hfe-saving procedure.

Operative Treatment, Some of the important principles governing the management
of intestinal injuries have already been elucidated but they are secondary in importance
to decisions relative to the time of operation and pre-operative resuscitation. Morbidity
and mortality begin to rise when more than 4-6 hours clapse between wounding
and definitive surgery, and blood transfusion is by far the most important single factor
in recovery from shock. Once this has been achieved, laparotomy is imperative in
hollow viscus injury and certain general rules may be stated as important in carrying it
out,

{1) Though entry and exit wounds should be excised, they should, if possible, be
excluded from the main wound of exploration.

(2) A paramedian wound is the most useful when the wound of entry lies within
the linea semilunaris.

(3) Wounds of the iliac foss® may be explored through a muscle-cutting, oblique
ision but the paramedian incision still has great advantages,

(4) Location of metal fragments is not an important part of abdominal exploration
for trauma.

(5) The whole problem must be defined before any part of it is undertaken. This
may result in resection of a loop of small bowel as a quicker and more effective operation
than suture of multiple perforations.

(6) A rigid plan of inspection must be adopted, searching the intestinal tract
from duodeno-jejunal flexure to recto-sigmoid junction. Uninjured bowel must be
rel}xrned to the peritoneal cavity and not left outside, while suture of perforations is
being undertaken.

R )] Sixfgle tayered suture is permissible in the small intestine. It is rare, however,
for the saving of time to be so important that a second layer cannot be completed.

(8) Exteriorize the left side of the colon when in doubt.
best (?griffq;:;e ;ulm?n of blood and contaminated contents from the pelvis is the

phylaxis against subsequent residual abscess. Drainage is often wise.

(10) Laparotomy, when in doubt as to diagnosis, may often be safer than expectant
treatment.

Hollow viscus injury in the absence of penetrating or perforating wounds tends to be
conﬁ_ned fo the fixed portions of the small intestine, i.e. duodenz-jejunal flexure and
terminal ileum. Transection is, indeed, not uncommon as a consequence of closed injury,
when a severe blow is borne against the tensed abdominal wall. Severe shock, signs o;‘



TRTEATINAL st Y [N

[T (R FTE AR N RUR LN Rt i

anema it a *
B hery s vt st ey e
FAED oy A ednY oy f:t2s

PRSP ASIELE X IS

favptamatpraatts

i T e P )
R R TR L C R SRTLE: SR SRt R

el

Tae 3 1 uernal pavra<obs fhala

(2) THE DUODENUM

Duodenat fistula s a grane and often fatal sequel of gastrectomy, where ditliculty
has been experienced in infolding the duodenal stump. This may be the direct result
of wlceration, where penetration of the pancreas has been extensive, and particularly
where the process has spread beyond the first part of the duodenum _Experience shows

that gastrectomy in some of these eanes without ablation of the wlcer 15 the miost reliable
way of avoiding this disaster,

Other examples of
transduodenaj explorat|
both bevond the scope

"
"\

a fistulous track leadiag to the duodenum are found sarely after

ion of the amputta of Vater, but biluary and panereatic fistulz are
of this discussion.
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and worked for 11 years, as a servant, in the house of Dr. Beaumont, who described the

case history in detail. )
Ulceration and carcinoma of the stomach are much commoner causes of gastric

fistula to-day. Adhesion to the abdominal wall and perforation may occur spontane-
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Fi6 2. Gastnc fistula (gastrostomy)

ously, but are more usually the sequel of an operation. Such was the case in the fistula
shown (Fig. 2), which occurred 1n a lady of 65, who had had previous operations for
perforated gastric ulcer, hour-glass stomach and, finally, linitis plastica with gastro-colic
fistula. Radical resection proved impossible and an external fistula resulted.

Internal gastro-colic fistula or gastro-jejuno-colic fistula 1s commoner and results
from invasion of the colon by a growth 1n the stomach or perforation of a stomal ulcer
into the colon after gastro-enterostomy. Infiltration of the stomach by a growth in the
colon is a very much rarer occurrence

Gastric fistula, finally, may be the result of attempted suture, of a very large gastric
ulcer, breaking down and discharging through the abdominal wound. Alternatively, a
fistula may be deliberately made surgically by gastrostomy (Fig. 2) as a temporary means
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Tl e the ey ente of the cotiem nges=aeady da to divertitalitig andaitvcomplica-
tromn Petoatie abuent gmas fracd amta tbe alteenns] wall er thiph andanternal fatuly
(¢ £ vesitoaniid 1 sl (e Disinare of privz abccney avecrated wath colon
drease man sl podutafratfandamttneay lnampertact, therefore, that thie
omalication thauld be herne 1 pued when abeceuzs of the abdnminal wall are en-
copiered on the 1t nde The presesce of pav on an Xetay may be ndicatine 1 thne
connechinn Finally, aruogaated ftolyanaasn ovouty with wme inflammatory dnzaw
of the colos and l'rc:u-n_ and even with repamal et but the subjoct g dealt with
wuder a separate heading

Principles of Tecatment

The firt ewcntind 1 dealing with a patent with an istewnnat fiduls noa correct
appraiaal of it cause The kntory o raturally of paramountimpaertance and it i often
true, 23 with futulx in the urinary and Bhary tract, that ebatruchion beyand the Il
of the fitula is the primary cate of 1y appeatance

Radrological studies may, thercfore, be very helpful, in the form of uinograms, with
21 0paque, innocuous medium such av hiprodal to euthine the fivtulous track, or banum
by meat or enema, Simpler tests, such as the admimntration of charcoal or carmine by
mouth, may aho be useful at imes 1n establshing the preseace of a fistula with certainty.
Rarcl). additional evidence may aho be obtamned by umple analysis of the reaction or
enzyme content of the discharge from a wound, A strongly alkaline reaction, for
example, will be detected in a duodenal fistula, whereas a pastric one will be be acid.
The former, Likewise, will have pancreatic ferments and bile 1n the discharge, which will
both be absent when the fistula proumal to the pylorus.

The important aspects of the management of intestinal fistule, once their nature has
been established, are as follows:

(1) Suction. As a peneral 1ule, an intesunal fistula 15 a source of considerable dis-
turbance 1o a patient and frequent dressings are often required. The need for these can
often be considerably reduced by continuous suction with a silent motor, if possible, or
negative pressure in some form, 1f a motor 15 not avaslable.

A catheter or tube in the fistulous track may facilitate this process and one of the
uses _of a sinogram is in allowing such a tube to be placed in the most advantageous
position,

. Another important consideration 1n maintaining suction drainage is that it should be
Instituted at the earhest possible moment and hept up continuously until it is no longer
required. N
gl) Protection of the Surrounding Skin. This is a vital requirement, in which suction
dmmage, where possible, is of inestimable value. Rarely, however, is a tube skin-tight
and some leakage therefore occurs. The higher the fistula in the alimentary canal ;hc,
%ﬁ}?g iks’lhc discharge on the skin. Ina frecal fistula on the left side of the colon,
mple, s u} excoriation is unusual; 1 a duodenal fistula it is extreme.
fong"’;:?s I;;‘:::::Z:;fnlt:c skin by oily and greasy preparations in ointment and liquid
air ges but these may interfere with the fitting of belts and appli-
:ncelsv A!urr!llnlufn paste (Baltimore paste) is one of the best known but it is difficult to
bi::[s)e! S:ilxl‘iﬂ:;gtﬂly Unlc.ss wc]l.madc and at the right temperature. Vaseline, paraffin
s ments, iron filings, soluble rubber or latex solution, Innoxa barrier
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The very rare duodenal fistula following right nephrectomy and due to accidental
injury to the third part of the duodenum carries a better prognosis than the first two
groups.

(3) THE SMALL INTESTINE

The establishment of a fistula into the jejunum by jejunostonty is an accredited and
important surgical exercise, employed as a method of nounishing a patient with an
esophageal or gastric lesion, precluding satisfactory oral feeding. It may even enable
a subsequent radical procedure to be carried out. Carcinoma of the cesophagus and
large peptic ulcers, occasionally with a gastric fistula, may be handled in this way but
the patients, in whom this course of action is indicated, are few and so dehydrated and
ill that this form of palliation often only delays the final issue. In asophageal carcinoma,
moreover, it should be borne in mind that a jejunostomy adds a little to the technical
difficulty of extirpation, if done high and if followed by @sophago-jejunal anastomosis.

Ileostomy contrasts very sharply with this, being employed almost exclusively in the
treatment of ulcerative colitis. Termunal ileostomy is much preferable to ileostomy in
continuity but this is unimportant in relation to small intestine fistul, except in so far as
it affects appliances used to control them. An ileostomy in continuity in the treatment
of paralytic ileus has virtually been abandoned since the introduction of Miller-Abbott
and other forms of suction drainage.

A fistula nto the jleum, apart from those already mentioned, occasionally follows
operations for appendicius, where damage to a loop of intestine is sustained, and
operations for resection of the small intestine, as mn obstruction by regional ileitis or
strangulated hernia, where a coil of bowel becomes adherent to the laparotomy wound
and discharges through 1t a few days afterwards. Secondary operation by anastomosis
to exclude the fistula, or further resection, 1s often required here.

FACAL FISTULA

This is by far the most important group of cases to be considered amongst mtestinal
fistulz and comprises quite a number, apart from patients in whom czcostomy, trans-
verse or inguinal colostomy is done as a step in treating malignant or inflammatory
obstruction of the large bowel. This 1s considered elsewhere but 1t may be stated that a
growing preference for decompression 1n the transverse colon over crcostomy carries
with 1t more efficient defunctioning of the distal bowel and a fistula much easier to
manage In general terms, frecal fistula gets easier to control, the nearer 1t approaches _
the pelvic colon.
~  Feecal fistula following operations for appendicitis and appendix abscess deserves
special consideration and the causes may be briefly considered. When 1t occurs, it is
often seen within 48 hours of operation and its appearance may coincide with a marked
improvement in the patient’s condition  This, of course, depends on the cause, necrosis
of the ccal wall in the region of the base of the appendix being an important one.
Other possible factors in the development of such a fistula are pressure necrosts from a
drainage tube, fatlure to find a fecolith, failure, probably deliberate, to remove the
appendix, damage to the czcum or a coil of bowel 1n the wall of an abscess, associated
disease (e.g carcinoma) in the czeum or ileum (e g regional ileitis) and, finally, the
presence of a foreign body.
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shinegrafted  In intewnal fvulx, howeser, extenenization of the bowel has rarely
been deliberate and this type of apparatus is thercfore fews cavy to apply

(4) Binpay. Careful hacteniological dudies of the dicharpe, cspeanally where puru-
lent, must be carned out - Actinamyces and tubzrcle bacill may be hard to find and
harder «ull to culture  Repeated and dehiberate cearch i, therefore, often necessary

(5) Operathe Measures. Local operations on the track of anintedmal fistula are
doomed to failure, whete an incomplete dugnmn has been made  Susprcion of the
presence of a foteien body and its discorery forma the exeeption Wide opening up of
fistulous tracks and the use of antitiotios of proved satuz may help bul st 1o most impor.
tant that <enutinity teats should be done and antibotie therapy not employed at random
The local application of Xerays hay alio been helpful 1n occavonal cases

Rewection and excluson operations, howeser, hold prade of place, the latter being
preferably of the end-to-sde and not the sde-to-sde sanety  This i particularly true
i regronal sleitts and an the management of fistule 1n the region of the eo-creal angle

Proumal diverion of the freal siream as a temporary or permanent step may be
necessary 1n dealing with some fitulx of the calon Where total calectomy is required,
the proximal end of the defunctioned portion 1y better brought out as 3 mucous fistula
(Fig. 3) between stages, than inverted and returned to the pertoncum. Irnigation of the
lower segment 1s thus possible and the fisk of a “*blow out™ much diminished, Finally,
emphass must be lard on the importance of wide revection and adequate drainage where
an intestinal fistula has been of long standing and particularly where more than one
track has been present.
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cream (especially No. 71) and specific ointments, such as dilute (1 per cent) hydro-
chloric acid ointment for a high small intestine fistula, all have their uses but from time
to time will fail

A dry skin with as little pressure as possible on it is the ideal to be aimed at, and

r -

Ceer wre

Fic 4 Large intestine mucous fistula during stage colectomy.

general measures such as liberal administratton of vitamuns, correction of anemia and
hypoproteinzmia, where present, are all important

(3) Special Appliances. The evolution of protective apparatus for intestinal fistule
has made great strides since the wide adoption of ileostomy 1n the treatment of uleerative
colitis. Two main types have been evolved and personal preference must be expressed
for the bag pattern as opposed to the cup and beit The bag, as tn the Down Bros.
pattern, may be of cellophane, being attached to an adhesive square, fitting over the
fistula and sticky on both sides

The alternative, or Koemg-Rutzen type, depends on the principle of a cup, fitting
over an exteriorized piece of bowel, preferably of the *“spout™ variety and perhaps
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in thin subjects, capecially females, with a narrow epipasitic angle, the stomach is
auch more clongated and anpulated, constiting the J-shaped stomach, whilst in
broadly built men with a wide cpipastriunt there may be Hittle pastric angulation at all—
the stecr-horn stomtach,

Riood Sapply of Stomach and Duadenum

The stomach has an abundant arterial supply derived from the right and lefi pastric
and gastro-epiploic arterics forming arcades alang the Jesser and preater curves respects
ively, and from the shart gastric arterics disteibuted fo the upper part of the greater curve
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Y16 6 The blooad supply of the stomach.

and fundus (sce Fig. 6). There is a very free anastomosts between the branches of these
vessels in the wall of the stomach and (his usually suffices to maintain the vitality of
the organ after three or more of the major vessels have been ligated. The arterial supply
to the duodenum compnses the supraduodenal branch or branches from the hepatic
artery, many smafl twigs from the main siem of the gastrodundenal astery as it runs
behind the first part of the duodenum, and the superior and inferior pancreatico~
duodanal arteries coming from the gastroduodenal and superior mesenteric arteries
respectively. The venous dramage from the stomach and duodenum is by veins which
accompany the main arteries and enter the portal system.

Lymphatic Drainage of Stemach

earl’rhfs is o‘(‘ the utmost in}pcrmncc 1n the surgical treatment of gastric cancer and was
Y nvestigated by Jamieson and Dobson (1907) using the injection technique of



CHAPTER 1
THE STOMACH AND DUODENUM
1. C. GouGcuir

SURGICAL ANATOMY AND PHYSI0LOGY

Suldivistons of Stomach

In the living subjoct, as contrasted With the fixed post-mortem body of the anatomy
room, there are considerable variations in the shape and position of the stomach accord-
ing to the amount of food it contains and to the position and bodily habitus of the
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tw & Dugram mdicating the parts of
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individual, Bat the following parts can
generally be recognized (see Fig. 8)t the
eardia where the eesophagus enters and
where the circular musculature is thick-
ened to form the cardiac sphincter,
pechaps the most fived point in the
stomach: the fundus, lying above the
level of the cardias the doudy, or main
part of the stomach eavity: the pyloric
portion, the terminal more tubular seg-
ment of which is known as the pyloric
antrum, the pylorus, which is the seat of
the pyloric sphincter, demarcating the
stomach from the first portion of the
duodenum, or duodenal bulh, Connect-
ing the cardia with the pylorus on the
superior, concave, aspect of the stomach
is the Jesser enrve, Which has « descend-
ing portion, in relation to the body of
the stomach, wvery liable to peptic
ulecration, and an ascending portion in
the pyloric antrum, more often attacked
by carcinomu: the angle between these
tha parts of the tesser curve is Anown
as the incisura angularis,  Connecting

the cardia and the pylorus on the comen aspect of the stomach is the greater curve
which Forms also the dome of the fundus, The prloroduodenal junction is indicated on
the surface anteriorly by the presence of two \eins running \crlic:\ll)‘ upwards and
downwards from the greater and lesser curves respectively and as a rule just failing to
meet ane another: these are the veins of W, J, Mavo, who first drew attention to their
Aalie as anatonueal Jandmarks, The precise situation of the Junction of the pylorus
and duodenum can be further determined by noung on careful palpation the much
wreater thickniess of the gastric than the duodenal wall.
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In thin subjects, especially females, with a narrow epigastric angle, the stomach is
much more elongated and angulated, constituting the J-shaped stomach, whilst in
broadly built men with a wide epigastrium there may be little gastric angulation at all—
the steer-horn stomach.

Blood Supply of Stomach and Duodenum

The stomach has an abundant arterial supply derived from the right and left gastric
and gastro-epiploic arteries forming arcades along the lesser and greater curves respect-
ively, and from the short gastric arteries distributed to the upper part of the greater curve
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Fic 6 The blood supply of the stomach.

and fundus (see Fig. 6). There is a very free anastomosis between the branches of these
vessels in the wall of the stomach and this usually suffices to maintain the vitality of
the organ after three or more of the major vessels have been ligated. The arterial supply
to the duodenum comprises the supraduodenal branch or branches from the hepatic
artery, many small twigs from the maimn stem of the gastroduodenal artery as it runs
behind the first part of the duodenum, and the superior and inferior pancreatico-
duodenal arteries coming from the gastroduodenal and superior mesenteric arteries
fespectively. The venous dranage from the stomach and duodenum is by veins which
accompany the main arteries and enter the portal system.

Lymphatic Drainage of Stomach

cm‘l:h}s is of the utmost in}ponancc 1n the surgical treatment of gastric cancer and was
¥ IMvestizated by Jamieson and Dobson (1507) using the injection technique of
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Gerota. The intramural lymphatic plexuses in the wall of the stomach drain into the
extramural lymphatic vessels and glands, which for the most part are disposed alongside
the main arteries and veins. The lymphatic drainage of any part of the stomach is
therefore primarily to the glands in relation to the main artery supplying that part and in
accordance with the arrangement of the gastric arterial supply the stomach has been
arbitrarily subdivided into three main lymphatic territories as in Fig. 7.

Zone I comprises the upper two-thirds of the organ and it drains into the glands
lying on the arcade formed by the right and left gastric arteries along the lesser curve.

e ————

PANCREATICO -
LIENAL GLANDS

E.'?i,

SUBPYLORIC GLANDS ZONE Il

Fic 7 The lymphatic terntories and drainage of the stomach Zone I -
cludes the upper two-thirds of the stomach, Zone II the right two-thirds of
the lower third, and Zone III the feft third of the lower third

Outlying members of this glandular chamn at its night end are the glands alongside the
stem of the hepatic artery above the point where it gives off the right gastric artery. At
the left end the “necklace” of glands around the cardia 1s to be noted. Ultimately all
these glands on the lesser curve dram into glands on the mam stems of the hepatic
and left gastric arteries and around the cceliac artery from which these vessels spring.
Zone I includes the right two-thirds of the lower third of the stomach and drains
mto the glands on the right and left gastro-epiploic vessels. These glands are especially
large and numerous just below the pylorus where they are known as the subpyloric
glands. They drain mostly to the right and upwards along the gastro-duodenal artery
to the hepatic and ceeliac glands. Some of the glands further to the left may drain
along the main stem of the left gastro-epiploic artery to glands on the gastro-splenic
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and pancreatico-lienal ligaments near the hilum of the spleen and on the splenic artery
as it is traced backwards to its origin from the ceeliac artery.

Zone I represents the left one-third of the lower third of the stomach. Tt is drained
by lymphatics which accompany the short gastric branches of the splenic artery to reach
glands in the splenic hilum and on the trunk of the splenic artery along the upper border
of the tail and body of the pancreas; ultimately the ceeliac glands may be implicated.

1t should be emphasized that the lymphatics in the gastric wall communicate freely,
so that lymph—and carcinoma cells—from any of the “lymphatic areas™ described
above may not pursue the usual course of drainage but may pass to other glands,
especially is this so if the glands which would ordinarily be the recipients are blocked
with carcinomatous deposits as in an advanced growth.

Physiology of Stomach

The stomach acts as a reservorr for the food, which is intimately mixed by gastric
peristalsis with the digestive juices secreted by the stomach and finally discharged in
instalments through the'pyloric sphincter into the duodenum It also exerts an important
function in controlling the formation of red blood cells by the bone marrow.

Gastric Secretion. The digestive secretion of the stomach consists of hydrochloric
acid and pepsin, which are produced by the oxyntic and pepsin-secreting cells of the
gastric mucosa respectively. These are found only in the gastric glands of the fundus and
body of the stomach; the glands of the pyloric region secrete merely alkaline mucus.
Secretion of acid and pepsin 1s probably continuous 1n most people, but it 1s greatly
augmented in response to the ingestion of food. The mechanism of this response is
?anly nervous and partly hormonal. The nervous or psyclucal secretion is due to nerve
impulses generated in the brain by the sight, smell, and taste of food and mediated
through the vagi to the stomach. The hormonal secretion depends on the production in
the mucosa of the pyloric antrum, as a result of direct contact with the food, of the
hormone “‘gastrin” which is conveyed by the blood stream to the glands of the body and
fundus of the stomach and stimulates them to a further secretion of acid and possibly
pepsin. Swaller quantives of 2 hormone having the same efiect as pasirin are also
produced by contact of food with the duodenal and jejunal mucosa, thus providing a
subsidiary duodenal or intestnal phase of hormonal secretion. In the dog, as
Dragstedt (1950) and others have shown the liberation of gastrin by the stomach itself
takes place only 1n the pyloric antrum It 1s not known precisely how extensive 15 the area
of production of gastrin mn the human subject, but that the antrum is certainly capable of
powerfully sumulating gastric secretion 1n man has been confirmed by several surgeons
(McKuttrick and Moore, 1945, Ogilvie, 1947).

The secretion of mucus by the stomach occurs from the glands of all parts of the
mucosa as a result of direct contact with the food and drink, especially if these are
chcm.lcaily or mechameally rnitating.  The duodenal mucosa, from the pylorus 1o the
opening of the common bile duct and pancreatic duct, contains Brunner’s glands which
secrete an even more alkaline type of mucus than does the gastric mucosa, but the exact
mtc(?::\ms_m governing the secretion 1s not understood.
mcnl'a::):(cai?:.::l:i 0::“1 :h:::c:ie:r: mr\;:sp%a]x‘c.d b'y radiological cxnr.mna\io? dfter a
ractions about the mldglc of the slglmac:saanz‘llct::‘xi:sl Ec,ncrally begin as sllghl’m_)n-

owards the pylorus, becoming
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Gerota. The intramural lymphatic plexuses in the wall of the stomach drain into the
extramural lymphatic vessels and glands, which for the most part are disposed alongside
the main arteries and veins. The lymphatic drainage of any part of the stomach is
therefore primarily to the glands in relation to the main artery supplying that part and in
accordance with the arrangement of the gastric arterial supply the stomach has been
arbitrarily subdivided into three main lymphatic territories as in Fig. 7.

Zone [ comprises the upper two-thirds of the organ and it drains into the glands
lying on the arcade formed by the right and left gastric arteries along the lesser curve.

PANCREATICO -
LIENAL GLANDS

SUBPYLORIC GLANDS ZONE It

Fic 7 The lymphatic territories and drainage of the stomach Zore I in-
cludes the upper two-thirds of the stomach, Zone II the right two-thirds of
the lower third, and Zone 11 the left therd of the tower third

Outlying members of this glandular chain at its right end are the glands alongside the
stem of the hepatic artery above the point where 1t gives off the right gastric artery, At
the left end the “necklace” of glands around the cardia 1s to be noted. Ultimately all
these glands on the lesser curve drain nto glands on the main stems of the hepatic
and left gastric arteries and around the ceehac artery from which these vessels spring.
Zone IT includes the right two-thirds of the lower third of the stomach and drains
mto the glands on the right and left gastro-epiploic vessels. These glands are especially
large and numerous just below the pylorus where they are known as the subpyloric
glands. They drain mostly to the rght and upwards along the gastro-duodenal artery
to the hepatic and ceeliac glands. Some of the glands further to the left may drain
along the main stem of the left gastro-eptploic artery to glands on the gastro-splenic
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However pain is sometimes experienced with gastric ulcer and gastric cancer when there
is a complete achorhydria, which is difficult to explain on the acid theory. Tt is known,
moreover, that pain originating in the intestine is usually due to increased tension or
spasm of the smooth muscle in its wall, and Hurst (1911) has claimed that a similar
mechanism accounts for gastro-duodenal pain. According to his view the relief which
undoubtedly attends the taking of alkalis in most ulcer cases is due to their abolition
of spasm. In some patients suffering from peptic ulcer spasm of the pyloro-duodenal
region is a notable feature on radiological examination, but in others with ulcers or
carcinomata it is lacking. Furthermore the pain of a peptic ulcer is continuous and does
not exhibit rhythmic variations like an intestinal colic. Enough has been said to indicate
the unsettled state of opinion on the subject.

Hzmopoietic Function of St h. The work of Castle (1929) has shown that the
proper maturation of the megaloblast precursors of normal erythrocytes depends on
the absorption from the alimentary tract of a “hematinic principle.” This is formed by
the interaction of an “intrinsic factor,” which is secreted by the mucosa of the body of
the stomach, and an “‘extrinsic factor” which is contained in the food and is compounded
of vitamin B12 and folic acid. Absence of the “hzmatinic principle” leads to the develop-
ment of a macrocytic or pernicious type of anzmia. In ordinary pernicious anzmia
the essential defect is believed to be a fatlure of production of the intrinsic factor due to
the atrophic gastritis which 1s invariably present in these cases and which has also led
to a complete achlorhydria. A similar interference with the formation of the intrinsic
anti-anemic factor could theotetically result from extensive surgical removal of the
S‘Ofﬂaf:h, but after high subtotal gastric resection and even total gastrectomy a macro-
cytic an@mua is actually rare, though a microcytic iron deficiency an®mia is not at all
uncommon (see page 194).

CONGENITAL HYPERTROPHIC PYLORIC STENOSIS

. This is a disease of early infancy which affects boys at least four times as often as
girls, and is especially prone to occur in first-born children. The muscle coat in the
pyloric region undergoes a marked hypertrophy, which involves chiefly the circular
muscle fibres and only slightly the longitudinal ones. This results in the formation of a
firm rounded bobbin-like swelling of the consistency of cartilage, one inch or more in
length, and of pale colour. The mucosa in the pyloric canal is thrown into deep folds
by the narrowing of the lumen and these increase the obstruction further, Proximally
the hypertrophy lessens gradually till the normal thickness of the gastric wall is reached
usually about the incisura angularis; distally the pylorus projects into the first part 01"
}f\e duodenum much as the cervix uteri does into the vagina, so that a circumferential

duot?cn;;l fornix™ ewsts. The wall of the body and fundus of the stomach hyper-
trophies in an effort to overcome the obstruction, and eventually dilates; its mucosa
may show a mild catarrh, ’

. S“cc\::ral }hcuri_cs. have been formulated 19 account for this condition. As the name
ofrl’hc lf’\\:.xs originally beheved l!‘ml the disease represented a congenital hypcnrophy
nssodar;zdonc muscle, V\he obstruction bemg due to the thickening of the muscle and to
e :cr;asm. It is however doubtful if the condition is really congenital, because
A Thm:)’!:(\)r:‘ltzx;;svdo not anise for some time afier birth. The popular view is that

I 21) wha believed that the essential factor in the xtiology of the
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gradually deeper till they end finally with a contraction of the pyloric sphincter itself.
Two or more contractions may be in progress simultaneously at different stages. As
digestion proceeds the waves may commence at progressively higher points on the body
of the stomach till the whole organ is involved by them. Occasionally a different form
of peristaltic activity seems to occur; a deep constriction ring is seen to develop at the
junction of the body and the pyloric portion of the stomach, separating these two parts;
the pyloric segment then undergoes a concentric contraction. The emptying of the
stomach is regulated by the well defined pyloric sphincter, relaxation of which allows
not only egress of acid gastric contents but also regurgitation of alkaline juices from the
duodenum. The discharge of contents through the pylorus commences very soon after
a meal, and the normal stomach should be completely empty within four or five hours.
The influences controlling the delicate activities of the pyloric sphincter have not been
satisfactorily elucidated.

The empty stomach is by no means inactive, for it frequently exhibits vigorous
“hunger contractions” which may be responsible for the “pangs of hunger.”

Nerve Supply of Stomach and Duodenum.

MOTOR AND SLCRETORY INNERVATION

The stomach and duodenum receive their sympathetic supply from the splanchnic
nerves through the ceeliac and superior mesenteric plexuses, and their parasympathetic
supply from the vagt In most animals the sympathetic fibres are inhibitory to the main
musculature of the stomach, and cause only a secretion of mucus, whilst the parasym-
pathetic fibres are motor to the body of the stomach, inhibitory to the pyloric sphincter
and produce an abundant secretion of gastric juice rich in hydrochloric acid and pepsin.
Inman it 1s to be noted that after surgical division of the splanchnic nerves—an operation
which is occasionally used 1n the treatment of essential hypertension—there is little
demonstrable effect on the motor or secretory activities of the stomach, but after com-
plete vagotomy a pronounced atony of the stomach with severe retention often results,
together with a profound depression of secretion. The effect of vagotomy on gastric
motility gradually dimimshes in time; there is some difference of opinion as to the
permanence of its secretory effects.

SENSORY INNERVATION

There are probably sensory fibres in both the vag and the splanchnic nerves, but the
fact that the former can be completely divided without affecting the appreciation of pain
1n the stomach or duodenum (Dragstedt, Woodward, Hooper and Storer, 1948), whilst
division of the latter seems to block pamn impulses from uncomplicated gastric or
duodenal ulcers (Bingham, Ingelfinger, and Smuthwick, 1950), suggests that the main
sensory pathway 1s along the splanchnic route.

Mechanism of Gastric and Duodenal Pain. The actual stimulus that causes ulcer
pain is not known. The more or less consistent association of actd with peptic ulcer and
the fact that pain can be produced 1n patients with active ulcers by ntroduction of acid
into the stomach, and relieved by withdrawal of the acid, and that it is not reproduced
by re-introduction of the same volume of fluid after neutralization, has suggested to
Palmer (1926) and Bonney and Pickering (1946) that acid is the effective stimulus.
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of Ramstedt (1912). The principle of this procedure is the complete division of the
circular pyloric muscle fibres by a longitudinal incision down to the mucosa (for details
see page 205). )

Post-operative feeding is commenced three hours after operation with a feed of 8 cc.
of 5 per cent glucose in water every hour for six hours. Subsequently 30 cc. of peptonized
milk is allowed two-hourly for the remainder of the first 24 hours. Next day the feeds
are increased and given less frequently so that by the end of 48 hours from the time of
operation the child may be put to the breast.

Results of Ramstedt’s Operation. The results depend on the general nutritional
condition of the infant at the time of operation and on the avoidance of enteritis which
is responsible for most of the deaths after surgical treatment. The nursing of the babies
in separate rooms with special nurses or at home after operation greatly reduces the
risks of enteritis or of chest infections and is an important factor in achieving a low
Operative mortality. Many pediatric surgeons have never had a death after operation
for pyloric stenosis in private practice, where these conditions can be more easily
obtained, but almost equally good results have been recorded 1n hospital practice from
some centres,

HYPERTROPHIC PYLORIC STENOSIS IN ADULTS

OCSaSionally an hypertrophic pyloric stenosis is encountered in adult patients.
SOmgi{mes there is a history of symptoms dating from childhood suggesting that the
condition may have been a persistence of an infantile stenosis, but in other cases the
symPtoms begin in adult life and may resemble those of a stenosing peptic ulcer or
carcinoma. Radiological examination shows an obstructive pyloric lesion with a smooth
Co.mcal termination to the gastric shadow, but it is usually impossible to diagnose this
with conﬁ(.ience as not being due to a carcinoma. At operation the confusion in diagnosis
often persists, so that whilst this lesion could theoretically be treated by Ramstedt’s

operati i .
peratl?n or }’)y gastro-enterostomy, it 15 always safer to carry out a resection as for
a pyloric catcinoma.

INJURIES OF THE STOMACH
Wounds of the Stomach

ﬁorr’?::i(;',(,’,n];“h mlally be perf?rated or torn from without by stab- or missile-wounds,
incautioust )':Wi:i owed foreign bodies with a sharp edge, including swords, or by an
with exlcmyalp’ 5?"- ! gastroscope or cesophagoscope. 1t should be borne in mind that
region: i maméun?s the wound of entrance does not necessarily lie in the epigastric
the tm,ck procz de Sé:Pam‘ lower down in the abdomen, in the loin, or in the chest and
be injured Tlfe :{ lqufely to the stonfach. Also, other organs besides the stomach may
pcnclratcd. e }l\ze of the wounds in \he. gastric \_va“s—»and usually the stomach is
diredt anters g .and (hrough-.-vanes.wnh the circumstances of the injury, but a

ro-posterior wound with a high velocity bullet may produce very small

perforations so that little i
ally oceur. gastric contents escape and spontaneous recovery may occasion-

The sy i :
s_\m;'ﬂam: and signs are essentially those of a perforated peptic ulcer, but as a

rule it js H D e
ininred an‘},“::zlmposmblc 10 be sure on clinical grounds that 1t is the stomach that is
some other hollow viscus. Sometimes blood may be vomited. Operation
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disease is a disturbance of the normal mechanism of neuromuscular.co-ordination which
controls the contraction and relaxation of this part of the alimentary tract. _Pyloric inco-
ordination is produced and this results in forcible and prolonged contraction of the
pyloric muscle. Thompson postulated that the overaction of the muscle leads to its
hypertrophy. The condition is in many ways similar to cardiospasm or achalasia of the
esophagus, but it is to be noted that in the latter disease no hypertrophy of the muscu-
lature of the obstructing part occurs.

Clinical Features

The child is well for the first week or two_after birth, and then begins to vomit a few
minutes after each feed. The vomited material consists of unaltered food with a little
mucus but no bile. Little is passed per rectum and the child rapidly loses weight. Some-
times this constipation excites more attention than the vomiting. In other cases for
some unknown reason diarrheea occurs. When the condition has been present for two or
three weeks visible gastric peristalsis may be obscrved or a palpable tumour may be
detected in the pyloric region, These signs have often to be very carefully sought to be
elicited. The child’s abdomen should be observed after a small feed has been given.
A swelling may then be seen to commence in the left subcostal region and to move
across the epigastrium, and this phenomenon may be repeated many times. The point
of termination of the waves of peristalsis indicates the probable site of the palpable
pyloric mass.

In the later stages of the disease vomuting is almost continuous, the child becomes
dehydrated and depleted 1n salt, and this is reflected in the sunken checks and anterior
fontanelle, the dry tongue, scanty urine, and high blood urea. The diagnosis, however,
should always be possible before this stage is reached. Sometimes help in recognizing the
condition is obtained from radiological examination after instillation of lipiodol, or from
the passage of a stomach tube four hours after a normal feed demonstrating a large gastric
residue.

Differential Diagnosis

Simple conditions such as gastric catarrh and pyloro-spasm due to unsuitable diet
and enteritis are excluded by noting that there is no retention of food in the stomach.
Congemital duodenal obstruction is usually situated below the entrance of the common
bile duct so that the vomitus contains bile; moreover the symptoms date from birth.

Treatment

Medical treatment, consisting of small frequent feeds with reduced fat content,
gastric lavage before each feed, and the use of antispasmodic drugs notably eumydrine,
may be tried for a few days If weight 1s gamed and the amount of gastric residue
diminishes, conservative measures should be continued. Otherwise operation should be
performed. Babies who are still breast fed are probably best submatted to immediate
operation, for medical treatment necessitates bottle feeding, Late cases with gross
dehydration require ntravenous or subcutaneous sahine infusions for 24 or 36 hours
before proceeding to operation. Otherwise the only preparation required is a stomach
wash-out just before operation, to remove decomposing contents and air.

The operation which 1s now umiversally used for this condition is the pyloromyotomy
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X-tay examinations of the abdomen are carried out to follow the progress of the body
through the stomach and duodenum. If an irregular body is retained in the stomach or
—even more serious—in the duodenum for more than a few days or a week it is probably
better to remove it by operation. The extraction of a foreign body from the stomach is
a simple manceuvre. Bodies impacted in the duodenum are uswally better removed by
manipulating them back into the stomach and incising the latter rather than the
duodenum.

HAIRBALL-TRICHOBEZOAR AND PHYTOBEZOAR
Trichobezoar

Girls who are in the habit of biting their hair sometimes accumulate this in the
stomach where the individual hairs are rolled together into a solid mass known as a
hairball. Why the hair remains in the stomach in this way instead of being passed is
not known, though there is some experimental evidence to suggest that a high fat diet
may be important in the formation of a hairball. Examination of the mass shows that it
consists of innumerable hairs mixed with all kinds of food material, especially fatty
food. Sometimes the hairball forms a complete cast of the stomach with extensions into
both the eesophageal and pyloric orifices. In some long-standing cases a chronic peptic
ulcer has developed on the lesser curve.

A hairball may be symptomless or may give rise to vague epigastric pain and vomiting,
the vomitus occasionally being bloodstained. Usually the mass can be palpated as a
mobile rounded swelling not unlike a floating kidney. Radiologically the condition is
easily recognized after an opaque meal as a central filling defect in the outline of the
stomach.

The treatment consists of removal by gastrostomy, the abdomen being carefully
explored to exclude other hairballs lower down in the gastro-intestinal tract. If an
associated gastric ulcer should be present 1t will probably heal spontaneously. After
this operation an effort should be made to avoid recurrence of the condition by stopping
the habit of trichophagy, but this may be difficult—especially as some of these patients
exhibit a psychopathic personahty.

Phytobezoar

Sometimes a mass similar to a hairball is formed out of vegetable material such as
coconut fibres and persimmons. It presents much the same clinical features as does
a trichobezoar and is treated along identical lines.

VOLVULUS OF THE STOMACH

Complete volrulus consists of a rotation of the whole stomach either on its long
axis—organo-axial—or on the axis of the lesser omentum—mesenterio-axial. In the
former type the greater curve usually passes upwards forwards and to the right, carrying
fhe greater omentum and sometimes the transverse colon with it; rarely is the rotation
in the reverse direction. Usually no cause for the volvulus can be discovered but in
some cases imperfect descent of the diaphragm leading to an abnormal roominess in
ihc‘ upper anterior part of the abdomen may be the explanation. Mesenterio-axial

olvulus can only occur if the duodenum and pylorus are unduly mobile.
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is urgently required as for any other perforating wound of the abdomen. Access to the
abdomen 1s usually best gained by a right paramedian incision though sometimes when
the wound traverses the lower chest a better route may be along the line of entry, i.e. a
thoraco-abdominal approach. The extent of the abdominal injuries is determined and
the opposing holes in the stomach wall are closed by suture. Post-operatively parenteral
fluids and antibiotics are administered and gastric suction is instituted via an indwelling
Ryle’s tube for a few days.

Subcutaneous Rupture of the Stomach

Rupture of the stomach may result from blows on the epigastric region or crushes of
the upper abdomen, especially when gastric distension is present. It has also been
produced by blast in water though this more usually causes intestinal injury. It is said
that the commonest site of gastric injury 1s on the anterior wall near the pylorus. There
may be associated ruptures of other organs. The clinical features and treatment are as
for a perforated peptic ulcer.

FOREIGN BODIES IN THE STOMACH AND DUODENUM

The rule has frequently been stated that objects capable of passing down the aso-
phagus can be relied upon to negotiate the pylorus if given sufficient time. This certainly
holds for adults and for the majority of smooth objects liable to be swallowed, such as
coins, buttons, and fruit stoncs, In young children however the pylorus is narrower
than the narrowest part of the cesophagus so that a fairly large swallowed foreign body
may be retained on that account alone. Also, in both adults and children irregular
objects such as dental plates, forks, etc., may become impacted in the pyloric antrum
or caught in the folds of the gastric mucous membrane. Another reason why metallic
foreign bodies, like nails and pins may be retamned in the stomach is that their combined
weight may cause the stomach to sag into the pelvis, making their ascent out of the
gastric sump to the pylorus progressively more difficult. The same gravitational mech-
anism may later cause delay in transit through the third part of the duodenum. Most
foreign bodies in the stomach are swallowed accidentally in the food or in other ways,
for example children playing with coins or kirby grips sometimes swallow them, and
seamstresses and tailors may inadvertently ingest pins held between the lips. The most
formidable collection of 1ronmongery such as knives, spoons, forks, and even lavatory
chains, 15 occasionally swallowed by inmates of mental hospitals!

Treatment

Most smooth foreign bodies will pass spontaneously, though they may remain in the ’
stomach for several weeks. There should therefore be no hurry to remove them by
laparotomy. But if retamed for a long time they may lead to ulceration or perforation
and therefore should not be left indefintely.

Irregular foreign bodies are hable to perforate the stomach or duodenum. Their
passage may be facihitated and made safer by administering cotton wool or chopped up
worsted in porridge or milk pudding. As a result of the churning activities of the stomach
the wool becomes wrapped round the body padding its ponts., Aperients are to be
avoided as the vigorous peristalsis they produce mught increase the risk of perforation.
The stools should be strained through mushn to recover the body, and periodical plain
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X-ray examinations of the abdomen are carried out to follow the progress of the body
through the stomach and duodenum. If an irregular body is retained in the stomach or
—even more serious—in the duodenum for more than a few days or a week it is probably
better to remove it by operation. The extraction of a foreign body from the stomach is
a simple maneeuvre. Bodies impacted in the duodenum are usually better removed by
manipulating them back mto the stomach and incising the latter rather than the
duodenum.

HAIRBALL-TRICHOBEZOAR AND PHYTOBEZOAR
Trichobezoar

Girls who are 1n the habit of biting their hair sometimes accumulate this in the
stomach where the individual hairs are rolled together into a solid mass known as a
hairball. Why the hair remains 1n the stomach in this way instead of being passed is
not known, though there 1s some experimental evidence to suggest that a high fat diet
may be important in the formation of a hairball. Examination of the mass shows that it
consists of innumerable hairs mixed with all kinds of food materal, especially fatty
food. Sometimes the hairball forms a complete cast of the stomach with extensions into
both the esophageal and pylonic orifices. In some long-standing cases a chronic peptic
ulcer has developed on the lesser curve.

A hairball may be symptomless or may give rise to vague epigastric pain and vomiting,
the vomutus occasionally being bloodstained. Usually the mass can be palpated as a
mobile rounded swelling not unlike a floating kidney. Radiologically the condition is
easily recognized after an opaque meal as a central filling defect in the outline of the
stomach.

The treatment consists of removal by gastrostomy, the abdomen being carefully
explored to exclude other hairballs lower down in the gastro-intestinal tract. If an
associated gastric ulcer should be present 1t will probably heal spontaneously, After
this operation an effort should be made to avoid recurrence of the condition by stopping
the habit of trichophagy, but this may be difficult—especially as some of these patients
exhibit a psychopathic personality.

Phytobezoar

Sometimes a mass similar to a hairball is formed out of vegetable material such as
coconut fibres and persimmons. It presents much the same clinical features as does
a trichobezoar and is treated along identical lines.

VOLVULUS OF THE STOMACH

.Complclc tolrulus consists of a rotation of the whole stomach either on 1ts long
das—organo-axial—or on the axis of the lesser omentum—mesenterio-axial. In the
former type the greater curve usually passes upwards forwards and to the right, carrying
the greater omentum and sometimes the transverse colon with it; rarely is the rotation
In the reverse direction. Usually no cause for the volvulus can be discovered but in
some cases imperfect descent of the diaphragm leading to an abnorma! roominess in
the upper anterior part of the abdomen may be the explanation. Mesenterio-axial
volvulus can only occur 1f the duodenum and pylorus are unduly mobile.
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15 urgently required as for any other perforating wound of the abdomen. Access to the
abdomen is usually best gained by a right paramedian incision though sometimes when
the wound traverses the lower chest a better route may be along the linc of entry, i.e. a
thoraco-abdominal approach. The extent of the abdominal injuries is determined and
the opposing holes 1n the stomach wall are closed by suturc. Post-operatively parenteral
fluids and antibiotics are administered and gastric suction is instituted via an indwelling
Ryle’s tube for a few days.

Subcutancous Rupture of the Stomach

Rupture of the stomach may result from blows on the epigastric region or crushes of
the upper abdomen, especially when gastric distension is present. It has also been
produced by blast in water though this more usually causes intestinal jnjury. Tt is said
that the commonest site of gastric injury is on the anterior wall near the pylorus. There

may be associated ruptures of other organs, Thie clinical features and treatment are as
for a perforated peptic ulcer.

FOREIGN BODIES IN THE STOMACH AND DUODENUM

The rule has frequently been stated that objects capable of passing down the eso-
phagus can be relied upon to negotiate the pylorus if given sufficient time. This certainly
holds for adults and for the majority of smooth objects liable to be swallowed, such as
coins, buttons, and fruit stones. In young children howcver the pylorus is narrower
than the narrowest part of the cesophagus so that a fairly large swallowed foreign body
may be retained on that account alone. Also, in both adults and children irregular
objects such as dental plates, forks, etc., may become impacted in the pyloric antrum
or caught in the folds of the gastric mucous membrane. Another reason why metallic
foreign bodies, like nails and pins may be retained in the stomach is that their combined
weight may cause the stomach to sag into the pelvis, making their ascent out of the
gastric sump to the pylorus progressively more difficult. The same gravitational mech-
anism may later cause delay in transit through the third part of the duodenum, Most
foreign bodies in the stomach are swallowed accidentally in the food or in other ways,
for example children playing with coins or kirby grips sometimes swallow them, and
seamstresses and tailors may nadvertently ingest pins held between the lips. The most
formidable collection of ironmongery such as knives, spoons, forks, and even lavatory
chans, is occasionally swallowed by inmates of mental hospitals'

Treatment

Most smooth foreign bodies will pass spontaneously, though they may remain in the
stomach for several weeks. There should therefore be no hurry to remove them by
laparotomy. But if retained for a long time they may lead to ulceration or perforation
and therefore should not be left indefinitely.

Irregular foreign bodies are liable to perforate the stomach or duodenum. Their
passage may be facilitated and made safer by administering cotton wool or chopped up
worsted in porridge or milk pudding. As a result of the churning activities of the stomach
the wool becomes wrapped round the body padding its points. Aperients are to be
avoided as the vigorous peristalsis they produce might increase the risk of perforation.
The stools should be strained through muslin to recover the body, and periodical plain
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muscles and slight distension of the jejunum and ileum during the post-operative period
caused the entire small gut to sag, dragging on its mesentery and stretching the superior
mesenteric vessels tightly acrass the duodenum with resulting constriction and partial
obstruction. However in only a proportion of the cases does the distal limit of the
dilatation correspond with the point of crossing of the duodenum by these vessels.
Further, the condition has occurred after gastro-enterostomy which would short-
circuit any such obstruction. Another view is that the condition is due to excessive
secretion of gastric juice in response to the action of a secretagoguic toxin. If this were
true the manner of production of the secretagogue would then have to be explained. .
That it is not the true explanation however is shown by the fact that 1n most cases the
dilatation, at any rate in the early stages, is due entirely to distension with air, and when
it has been overcome by the passage of a stomach tube little fluid is withdrawn subse~
quently, The most popular view at the moment attributes the condition to a combination

\of @rophagy and paralysis of the stomach wall. Air swallowing is not uncommon
during and after abdominal operations as McIver (1927) has shown. In the ordinary
way the gastric distension which is produced is retieved by forcible expulsion of the air
along the cesophagus. If for some reason not understood there is a paralysis of the
stomach wall or a spasm of the cardia this natural relief is denied the patient and pro-
gressive gastnic dilatation may occur.

Clinical Features

Rapid distension of the abdomen occurs and there is a certan amount of epigastric
tenderness with a marked tympanitic note on percussion of this region and the lower
chest. Vomiting may be absent at first but occurs later and the vomutus consists of
mucus, bile, and possibly altered blood. The condition 1s associated with great initial
collapse, the pulse being rapid, the temperature subnormal. Later if vomiting becomes
more profuse the ill effects of dehydration and salt depletion are added. Though gravely
ill the patient usually remains remarkably clear mentally. The decline in his condition
1f untreated is usually very rapid, often in a few hours.

Diagnosis
The. condition most likely to be confused with acute dilatation of the stomach is
para}yuc ileus, but this 1s more insidious in onset and pursues a less dramatic course.
Radiological examination of the abdomen 1s extremely helpful, as 1t shows the enormous

gaseous distension of the stomach in acute gastric dilatation and the presence of gas
and fluid levels i the small intestine in paralytic ileus.

Treatment

Am?\e dilatation of the stomach may perhaps be prevented by the early use of gastric
§prta}|on via an mdwcl!ing Ryle’s tube for post-operative abdominal distension or
l\:?}:\lclmico‘l; by (h‘e‘: routine employment of post-operative gastroduodenal suction, as
csscmi:l " c:s\\lll many surgeons. Once the condition has developed however it is
o and‘;a\; a ar;e bore stomach l‘ubc to secure rapid emptying of the stomach by
i Thcg:a hereafter a Ryle’s tube may be substituted and constant suction

ophaced b.y iy amount. of qud and clcclroly.lcs lost from the stomach should be
Ppropriate intravenous infusion, and the regime of suction and
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Partial volvudus has been encountered as a complication of hour-glass contraction
of the stomach due to gastric ulcer, or has been associated with upper abdominal
adhesions or a diaphragmatic hernia.

Clinical Features

The symptoms produced are recurrent attacks of severe upper abdominal pain and
distension, assoctated with outpouring of gastric juice in considerable amount into the
twisted stomach. The patient may become very dehydrated. After a few hours or a day
or so gas may be eructated and the symptoms may then completely subside. Radio-
logical examination after a barium meal between attacks may reveal an appearance
very like that of an hour-glass stomach.

Treatment

The passage of a large stomach tube may sometimes abort an attack. If attacks
frequently recur and are severe laparotomy may be performed to fix the stomach and
avoid further volvulus. This can be done either by carrying out a partial gastrectomy,
preferably of Billroth I type, or by establishing a temporary gastrostomy. If the stomach
15 the seat of an hour-glass contraction gastrectomy will certainly be required.

ACUTE DILATATION OF THE STOMACH

This is a rare condition 1n which the stomach undergoes a rapid distension with gas
and fluid so that it may fill the greater part of the abdomen. It occurs under the follow-
ing circumstances: (g) Usually it follows an abdominal operation, most commonly
one for a gynzcological or biliary lesion, exceptionally has it followed an operation on
the stomach itself. (5) In some cases acute dilatation has occurred after simple manipula-
tions such as the application or removal of a plaster jacket, or the performance of
cystoscopy or urethral catheterization. (c) It has also been noted as an occasional
complication after childbirth or various injuries. (d) It has been known to arise quite
spontaneously in patients suffering from some form of wasting disease or disease of the
spine. (¢) Extremely rarely has acute dilatation occurred in otherwise healthy individuals.

The usual time for post-operative dilatation of the stomach to manifest itself is the
“Second or third day after operation, but it has sometimes occurred earlier, and in a few
cases has actually developed during the course of the operation. In these latter cases
the stomach has rapidly become distended and within a few minutes has reached an
enormous size, extending down into the pelvis and protruding through the wound.
Passage of a stomach tube has resulted in the escape of a large quantity of gas of the
same composition as atmospheric air, and the stomach has immediately resumed its
normal size.

In established acute dilatation the stomach wall is stretched and thinned, its mucosa
becomes fissured, and there is an exudate of offensive bloodstained fluid into the gastric
Ilumen. In some cases the dilatation has been confined to the stomach; more usually it
extends into the second and third parts of the duodenum or even into the upper jejunum.
In roughly one quarter of the cases the dilatation stops short at the crossing of the third
part of the duodenum by the superior mesenteric vessels.

There has been much speculation as to the cause of the condition but the precise
mechanism of produetion is still obscure. One theory is that relaxation of the abdominal
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muscles and slight distension of the jejunum and ileum during the post-operative period
caused the entire small gut to sag, dragging on its mesentery and stretching the superior
mesenteric vessels tightly across the duodenum with resulting constriction and partial
obstruction. However in only a proportion of the cases does the distal limit of the
dilatation correspond with the point of crossing of the duodenum by these vessels.
Further, the condition has occurred after gastro-enterostomy which would short-
circuit any such obstruction. Another view is that the condition is due to excessive
secretion of gastric juice in response to the action of a secretagoguic toxin. If this were
true the manner of production of the secretagogue would then have to be explained.
That it is not the true explanation however is shown by the fact that in most cases the
dilatation, at any rate in the early stages, is due entirely to distension with air, and when
it has been overcome by the passage of a stomach tube little fluid is withdrawn subse-
quently. The most popular view at the moment attributes the condition to a combination
lof wrophagy and paralysis of the stomach wall. Air swallowing is not uncommon
during and after abdominal operations as Mclver (1927) has shown. In the ordinary
way the gastric distension which is produced is relieved by forcible expulsion of the air
along the esophagus, If for some reason not understood there is a paralysis of the
stomach wall or a spasm of the cardia this natural relief is denied the patient and pro-
gressive gastric dilatatjon may occur.

Clinical Features

Rapid distension of the abdomen occurs and there is a certain amount of epigastric
tenderness with a marked tympanitic note on percussion of this region and the lower
chest. Vomiting may be absent at first but occurs later and the vomitus consists of
mucus, bile, and possibly altered blood. The condition is associated with great initial
collapse, the pulse being rapid, the temperature subnormal. Later if vomiting becomes
more profuse the ill effects of dehydration and salt depletion are added. Though gravely
ill the patient usually remains remarkably clear mentally. The decline in his condition
if untreated is usually very rapid, often in a few hours,

Diagnosis
The' c?ndition most likely to be confused with acute dilatation of the stomach is
i":;li‘z;lc }1eus, but' thi§ is more insidious .in onset and pursues a less dramatic course.
gaSmuog(;.cal examination of the abd})men is extremely helpful, as it shows the enormous
a1 s lstensl.on of the st9mach in acute gastric dilatation and the presence of gas
uid levels in the small intestine in paralytic ileus.

Treatment

aspi[:::;:,i, dllfltatiorf of the.stomnCh‘may perhaps be preven}:d by the early use of gastric
ot Ovmhan mdwe]_lmg Ryle’s tube for post-operative abdominal distension or
is the gr;m\: Yy \.he routine employment of pos\-ope.r':ﬂive gastroduodenal suction, as
esscmisl e ice with many surgeons. Once the condition has developed however it is
suetion andplasvs a farge bore stomach t‘ubc to secure rapid emptying of the stomach by
maintaie ;\}:‘.\ge. Thereafter a Ryle’s tube may be substituted and constant suction
replaced b.' ¢ amount of t!uxd and electrolytes lost from the stomach should be

€ Dy an appropriate intravenous infusion, and the regime of suction and
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intra-venous drip should be continued for a day or two till it is clear that there is going
to be no recurrence of the condition,

The method formerly advised of turning these patients into the prone position in the
hope of relieving compression of the third part of the duodenum by the superior mesen-
teric vessels was based on an erroneous conception of the cause of the condition and was
moreover extremely difficult to maintain because of the discomfort it caused to a post-
operative patient.

GASTRITIS

Acute superficial gastritis may sometimes enter into the differential diagnosis of an
acute upper abdominal condition such as a perforated peptic ulcer or an acute chole-
cystitts, demanding urgent surgical treatment. Similarly chronic gastritis may require
to be distinguished from a chronic peptic ulcer or gastric carcinoma as a cause of
dyspepsia. But the only form of gastritis that calls for active surgical treatment is the
very rare acute phlegmonous gastritis.

This is an acute infective condition of the stomach wall which becomes enormously
thickened, especially mn 1ts submucous layer. Eventually the serosa becomes involved
and is covered with a fibrous exudate. Suppuration may occur in the gastric wall,
leading to abscesses which may burst into the lumen or the peritoneal cavity. The
whole stomach may be involved, or, more commonly, the process is confined to a part
of the gastric wall. The disease may develop from a local lesion such as a peptic ulcer
or gastric cancer, or may be a metastatic comphcation of a septiczemic condition such as
puerperal fever or osteomyelitis. The appearance of the stomach in phlegmonous
gastritis is said to be not unlike that of the small intestine in acute forms of Crohn’s
nonspecific enteritis.

Clinical Features and Treatment

The disease is of sudden onset and causes severe epigastric pain and tenderness,
repeated vomiting and profound constitutional disturbance. Sometimes a palpable
swelling may be detected. Accurate clinical diagnosis 1s extremely difficult, and if the
patient 1s subjected to operation it may be equally difficult to decide on the correct
procedure. The condition is probably best treated by resection, especially as there may
be confusion with a carcinoma or the phlegmon may have arisen as a complication of

a growth, but this may involve a total gastrectomy. Alternatively local drainage may
be instituted.

TUBERCULOSIS OF THE STOMACH

Tuberculoss of the stomach 1s a ranty, which is remarkable when 1t is recalled that
tubercle bacilli are not infrequently swallowed 1 the sputum by sufferers from pulmonary
tuberculosis, and that they may survive for several hours mn the gastric juice. Most
examples of gastric tuberculosis occur 1n association with tuberculous lestons of the lungs,
though occastonally the stomach wall may be infected from an adherent caseous gland.

The usual lesion found 1s a solitary ulcer on the lesser curve near to the pylorus,
This exhibits the features of a typical tuberculous ulcer. Sometimes several small
muliary ulcers are present. A hyperplastic form of the disease comparable to that which
occurs 1n the ileocecal region has also been described, it may closely resemble a car-
cinoma.
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SYPHILIS OF THE STOMACH

This is also excessively rare. It commences as a gummatous infiltration of the
submucosa, usually near the lesser curve and the pylorus. This eventually produces
great thickening of the stomach wall and a polypoid mass which projects into the lumen.
Central necrosis often occurs leading to the formation of a large ulcer with irregular
edges and a sloughing base. Septic absorption takes place from the lesion and hzmor-
thage may occur, these two events contributing to produce in the patient a distinctly
cachectic appearance.

Clinical Features and Treatment

The condition may cause vague dyspeptic symptoms, A mass may be palpable in
the epigastric region. Radiological examination usually shows an appearance not
unlike that of carcinoma of the stomach, and gastric analysis often strengthens the
suspicion of malignancy by showing complete achlorhydria. Under the circumstances a
diagnosis of malignant disease is usually made and gastrectomy is performed, the
demonstration of the true nature of the condition depending on histological examination.
If other syphilitic manifestations arouse the clinical suspicion of a gumma of the stomach
and this is strengthened by a positive Wassermann reaction, a short course of intensive

antisyphilitic treatment may confirm the diagnosis by producing a marked retrogression
of the lesion,

LYMPHADENOMA OF THE STOMACH

Sometimes Hodgkin’s disease gives rise to a mass in the stomach wall which has the
mactoscopic appearance of a sarcoma or carcinoma. The condition is usually diagnosed

and. treated as a tumour and the true pathology is only revealed on subsequent histo-
logical examination.

PEPTIC ULCER

S‘mce the beginning of the present century, when 1t was a barely recognized disease,
pep\\.c _\x‘.cu has become progressively more common, especially in the last decade, so
that it is now one of the major maladies of mankind. It affects predominantly the peoples
of Western European countries, and North America, is less common in Australasia and
ScuA\h America, and is rare in Africa or Asia (with the notable exception of Southern
India) apart from European residents. It has been estimated by Doll and Avery Jones
(195!) that the total number of persons in England and Wales who have, or have had,
peptic ulcers may be as high as 1,449,000; that in any one year as many as 638,000 men
may suffer from ulcer symptoms; and that peptic ulcer cases constitute about 10 per
cent of all the inpatients and new outpatients at general hospitals!

Pathology

Pe;?llc ulccrati.on is beheved to be due to digestion by the gastric juice and it may
::::::;‘ lcrlll z:l:‘);ip;rugn of the alimentary tract exposed to the action of this secreion. The
Sehmom s li: enum are the common sites, but peptic ulcers may form also in the
esophagus in c:\s:s (:;)cmtxons of gaslrocnler.os!omy or partial gastrectomy, in the
cardia, ng 1 W cr? abn?rmfxl regurguauon .of gastric contents occurs through the

. in the small intestine in association with heterotopia of gastric mucosa in a
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Meckel's diverticulum. Only gastric, duodenal, and jejunal ulcers will be considered in
this chapter.

Acute Peptic Ulcers. Acute peptic ulcers occur as single, or more commonly multiple,
small erostons of the mucosa of any part of the It or upper duod They
arise most frequently 1n the termmal phases of toxic and infective processes such as
uremia, tuberculosts, peritontis, tonsillitis, and other septic conditions. The rather more
extensive ulceration m the duodenum described by Curling in association with burns is
tobe regarded as being of this nature. Acute
ulcers, single or multiple, may also appear
occasionally in otherwise healthy people
for no apparent reason.

Acute peptic ulcers are usually small
rounded erosions which extend only into
the submucosa; they may however enlarge
to a size of one inch or more. Though
usually superficial, they may result in ero-
sion of a vessel and give rise to hwmorrhage,
or they may deepen through all coats to
perforate into the peritoneal cavity. Histo-
logical examination usually shows remark-
ably little inflammatory or fibrotic change
inthesurrounding gastric or duodenal wall.
Probably most acute ulcers heal rapidly,
but a few in certain.areas of the stomach
persist and give rise to chronic peptic
ulcers. T

ULCER-BEARING AREAS

Fic 8 The distribution of pepuc ulcers in the
stomach and duodenum. Stuppling indicates . .
the *“ulcer bearing areas Chronic Peptic Ulcers unlike acute

. ulcers, are restricted in their distribution
with remarkable constancy to a small area of the stomach and duodenum. This “ulcer-
bearing area” includes the lesser curve and adjacent anterior and posterior walls of the

h from the esophagus to a point one and a half inches from the pyloro-duodenal
Junction, and the entire circumference of the first inch or so of the duodenum (se¢ Fig. 8).
Some 95 per cent of all chronic ulcers occur within these bounds. Most ulcers apparently
located at the pylorus or in the pre-pylortc region turn out in fact to be duodenal ulcers
or pyloric carcinomata. An ulcerating lesion of the greater curve, fundus or cardia is
also more likely to be malignant. Simple chronic duodenal ulcers on the other hand do
occasionally occur in the second part of the duodenum. Sometimes two or more chronic
ulcers are present 1n the one case—"*kissing ulcers” of the anterior and posterior duodenal
walls are not uncommon, and a coincidental gastric ulcer is found once in every thirty or
forty cases of duodenal ulcer.

Duodenal ulcers are usually rounded and quite small, seldom being more than three
quarters of an inch across and often much less. Gastric ulcers by contrast vary greatly
in size but quite commonly reach a diameter of one inch or more; large ones tend to
assume a saddle shape as they spread from the lesser curve on to the anterior and
posterior walls. A chronic ulcer has a “‘punched out™ appearance with clear-cut edges,
and the surrounding mucosa may be thrown into radiating folds, particularly with
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gastric ulcers (see Fig. 9). Almost invariably the ulcerative process has extended right
through the muscular coat to the subserosa which is eedematous, fibrosed and thickened.
The external appearance of the uicer is especially important to the operating surgeon
because with a small lesion there may be little to feel. The serosa overlying the ulcer is
whitened due to the subserous fibrasis and a characteristic stippling is produced by
wrregularly arranged rather dilated small vessels. These changes are most easily detected
with anterior wall duodenal ulcers; with lesser curve ulcers the attachment of the lesser
omentum may mask the appearances. At
a later stage the external signs may be more
obvious in the form of gross puckering and
scarring with adhesions to other organs
such as the liver, gall bladder or pancreas.
Posterior wall ulcers are especially liable to
become closely adherent to the neck and
body of the pancreas. If the ulceration -
deepens further, as it often does, it destroys -+
the remnants of gastric or duodenal wall
leaving fibrosed pancreatic or hepatic tissue
in the floor of the ulcer—the penetrating
ulcer,
MicroscoPICAL FEATURES
Histological examination usually shows
that the muscle coat of the gastric wall has
vbeen completely destroyed in the base of

the ulcer and replaced by fibrous tissue; a
fibrous inflammatory reaction is also evi-
dentinthe margins of the ulcer. Thearteries

Fic 9 A chronic peptic ulcer of the stomach.
Note the “‘punched out” appearance, with
clear-cut edges and radiating mucosal folds

in the vicinity show a considerable degree of endarteritis obliterans which is perhaps
beneficent in diminishing the risk of hemorrhage from these vessels should they sub-
chufmly become eroded. But the combination of extensive fibrosis and endarteritis
p{ovnd?s a poor basis for sound and permanent healing. At the edge of the ulcer peculiar
distortions and displacements of the epithelium often occur simulating the appearance
of a carcinoma, and 1n the past these irregularities have led some pathologists to erron-
eous conceptions of the frequency of malignant degeneration in simple peptic ulcers of
the ston.\ach. Most authorities in this country now rate the incidence of carcinomatous
change in apparently simple gastric ulcers subjected 10 surgical excision as not more
than 6 per cent (see page 45).

Atiology

. An cnormous amount of information, derived from experimental and clinical sources,
1s now available on this controversial subject, but in this brief section only those dal:;
\\:thh seem to be particularly relevant to the problem of peptic ulcer in man will be con-
ﬂdc;;d. M_m'c comprehensive surveys are provided by Mann (1951) and Grossman (1951).
ordin:ri]Ac(;‘ii Ftc:loll;. One of the mysteries of physiology is why the stomach is not
of the ayst 'gested by llllc hyf:lrochlonc acid and pepsin which it secretes. Such digestion

rastric mucosa is quite common as a post-mortem phenomenon, and has been
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centres to produce severe gastric hypersecretion is well shown by the secretory response
of the stomach to severe hypoglycemia produced by an injection of insulin, a reaction
which occurs only if the vagal pathway from the brain to the stomach is intact, Practical
use is made of this reaction in the Hollander insulin test to determine post-operatively
the completeness of a vagotomy (see page 71).

The Ulcer Diathesis. Hurst (1924) has cmphasized that thcre isa predlsposmon or
diathesis on the part of certain individuals towards peptic ulceration. This is most
evident in regard to duodenal ulcer, which occurs characteristically in hyperasthenic,
over-anxious, sensitive, active men who have usually a short steer-horn type of stomach
which empties rapidly and produces a high level of secretion and acidity. The *gastric
ulcer diathesis” is less clearly defined but is typified by the hyposthenic, visceroptrophic,
fistless patient with a long J-shaped stomach and rather low acid secretion, Whilst
Hurst's contentions in regard to diathesis are in the main correct, gastric and duodenal
ulcers are often encountered 1n atypical individuals.

Other Predisposing Factors. Excesswe smoking has frequently been blamed for
producing gastric hypersecretion and thereby predisposing to peptic ulceration. It is
an undoubted fact that many ulcer patients are heavy smokers, but many others are
non-smokers, and despite the great increase in cigarette smoking amongst women in the
last decade there has been no heavier incidence of duodenal ulcer in female patients
during that period. Zrregular and inadequate feeding has also been incriminated as a
factor 1n the development of ulcer. Obviously the leaving of a hyperchlorhydnc gastric
juice unbuffered by food for long periods may be detrimental in these patients. A
deficiency of Vitamin C also may predispose to gastric ulceration in humans as it can be
shown to do in experimental animals. It 1s highly likely however that hasty and irregular
dietetic habits, like excessive smoking, are significant more as indications of the psycho-
logical type of individual than as direct casual agents of peptic ulceration. Seasonal
wnfluence: The tendency of ulcer symptoms to recur in winter and to be relieved in the
summer or by a holiday probably reflect minor variations in general health which these
seasonal changes are hable to produce. Racial and geographical influence: The well
known variations 1n the incidence of peptic ulcer in different parts of the world have not
been satisfactorily explained, but probably reflect 1 part differences in the mode of
life 1n different countries, Western civilization being particularly ulcerogenic.

Factors Determining the Site of Ulceration. The strict localization of chronic peptic
ulcers to the “ulcer bearing area” of the stomach and duodenum has evoked much
speculation, but no very satisfactory explanation has been forthcoming.

THE THEORY OF LOCALIZED ISCHAEMIA

Wilkie (1911) drew attention to the fact that the anterior aspect of the first inch of
the duodenum was supplied by an inconstant end-artery, the supraduodenal branch of
the hepatic or right gastric artery, and 1t has been postulated that blockage of this vessel
by spasm or embolism might resuit m an area of ischemia resulting in the formation
of a duodenal ulcer. This theory 1s not very convincing because at the operation of
gastroduodenal resection for ulcer 1t can usually be seen that quite apart from this
supraduodenal artery the duod has a very abundant blood supply, and also because
it leaves unexplained the localization of the more common posterior wall duodenal
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ulcer. Efforts by Reeves (1920) to account for the occurrence of gastric ulcers on the
fesser curve on the basis of localized ischemia are equally unconvincing.

THE THEORY OF INFECTION OF LympH FOLLICLES

Lymph follicles are numerous in the wall of the stomach and duodenum but especially
abound in the “ulcer bearing area.” It had been suggested that a localized follicular
abscess may be the starting point of an ulcer.

Tue THEORY OF TRAUMA TO THE LESSER CURVE OR
FirsT PART OF THE DUODENUM

The “ulcer bearing area” of the duodenum comprises that part which receives the full
“blast” of the acid gastric contents as they are expelled from the stomach and which is
therefore exposed to the maximum of mechanical and chemical trauma. The common
ulcer site in the stomach is on the “Magenstrasse” along which, according to some
authorities passes the main volume of food entering the stomach, so that it may con-
ceivably be subjected to an undue amount of trauma and attrition.

Clinical Features

Pain is usually the most prominent symptom of a peptic ulcer and has several
characteristic features which are of great diagnostic significance. Almost invariably the
onset of the pain bears a constant relationship to the taking of food, With an ulcer
high on the lesser curve of the stomach the pain comes on half to one hour after meals,
or sooner, and usually persists for an hour or so, passing off of its own accord so that
there is a pain-free interval before the next meal. Sometimes vomiting occurs; and the
pain is relieved by it; or the patient may take an alkali or a glass of milk with immediate
relief. When the ulcer lies nearer the pyloric region or in the duodenum the onset of the
pain is usually deferred for two or three hours after a meal, and persists till the next meal
unless an alkaline mixture or snack is taken in the intetval. Night pain 1s especially
common in duodenal ulcer and the patients not infrequently keep a glass of milk or
some form of alkali by their bedside to allay it. Initially the pain in ulcer cases is situated
m the epigastric region but with posterior wall ulcers penetrating into the pancreas pain
is usually also experienced in the back. Another characteristic feature of uicer pain is
that there are usually periods of complete remission lasting from a few days to several
months, when the patient has no discomfort of any kind. The return of the dyspepsia is
of_len fxssocmted with business or domestic worries, ill-health due to other causes, or
Cllmf\(lc conditions, pain being more frequent in winter months. In long-standing cases
the. intervals between attacks may become gradually less and less and eventually the
pain may be continuous and unrelenting. In these cases also vomiting may become a
disturbing symptom if stenosis occurs,

Patients with peptic ulcer generally have a good appetite, With gastric ulcer there
may be some loss of weight—often amounting to severe emaciation with large ulcers—
but with duodenal ulcer the weight is usually well maintained and may indeed be in-
creased due to frequent snacks which the patients have been in the habit of taking to
rchc}'c their gjain. With some patients there is no history to suggest the presence gf a
PcNu;Vulccr till a perforation or hemorrhage occurs—the so-called *silent ulcer.”

Climeal examination of a patient with a peptic ulcer may be entirely negative, but
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(Repraduced by courtesy of Dr E Rohan Willlams) CReproduced by courtesy of Dr E Rohan W illiams)
Fic. 10 Radiograph after a barium meal Fic 11. Radiograph after a barium meal
showing large gastric ulcer niche on the showng gastric ulcer on the posterior
lesser curve wall of the stomach with well marked

radiating folds of mucosa.

(Reproduced by courtesy of Dr E. Rohan Wiltiams)
Fic 12 Radiograph after a barjum meal
m a case of duodenal ulcer, the duo-
denal cap betng deformed and a small
uleer mche ewident 1t
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occasionally there is tenderness and slight rigidity in the epigastm{m—hxgl‘l‘ up 12 th«;
mid-epigastrium with gastric ulcer, lower do“.'n an.d more to the.r\ght with duo enad
ulcer. Hyperasthesia of the skin inthe epigastnc.regl?n may sox:neilmes be deAnfonsErate
but it is not consistently present. When stenosis exists splashing may be elicited in the
dilated stomach on shaking the patient.

Special Investigations
RADIOLOGICAL EXAMINATION
Radiological examination after an opaque meal is the most valuable single diagnostic
procedure in these cases. )
A chronic gastric ulcer can almost always be demonstrated as a niche on the lesser
curve or posterior wall, sometimes with 2 corresponding notch on the greater curve
;

Fio. 13 (@) The Taylor-Schranz flexible gastro-
scope, the range of bending of the flexible
portion belag outlined.

opposite it due to spasm or fibrosis. There is usually tenderness over the crater and the
mucosal folds can sometimes be se¢n to radiate from the lesion (see Figs. 10 and 11).

A duodenal ulcer crater 1s often more difficult to demonstrate but there are usually
indirect signs m the form of tenderness and deformity of the duodenal cap and
sometimes inttial rapidity of emptying of the stomach with later delay. In some cases
an ulcer niche may be revealed by a persistent fleck of barium (see Fig. 12). Radiological
cxamination also shows whether there is any mechanical difficulty to the emptying of the
stomach,

GasTroscoPY

Thus is carned out by the semu-flexible gastroscope, of which the most commonly
used pattern in this country is the Taylor-Schranz (1941) modification of the ariginal
German Wolf-Schindler instrument (see Fig. 13 (4)). 1t consists of a flexible lower third
and a ngid upper two-thirds. At the extreme end of the flexible portion 1s a small metal
component, about one inch long, containing the bulb for illumination and, just proximal
10 11, the objective. The flexible part itself is composed of two concentric steel spirals
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containing a number of closely set biconvex lenses of short focal length and covered with
two layers of rubber. Between these layers is an air passage, and the outer layer is per-
forated at its lower end to allow the air to find its way into the stomach during inflation.

The rigid portion consists of a long hollow steel tube containing a few lenses for the
transmission of light, and an air passage. At the upper end of the rigid portion are the
eye-pece, the attachment for the current and the bellows, and the wheels and axle for
producing active flexion of the lower end. The range of active or passive flexion possible
before the visual image becomes distorted is approximately 30 degrees.

The Techmgque of Gastroscopy. Examnation is best performed early in the morning,
no food or drink having been taken since 6.0 p.m. the previous evening. Heavy pre-
medication is given with omnopon and scopolamine. Local anzsthesia usually suffices,
the patient being given one or two gr. 1
tablets of decicain (anethocain) to suck for
three-quarters of an hour before the in-
strument 1s passed; this may bereinforced by
swabbing the oropharynx with decicain
solution immedrately before the endoscopy.
In apprehensive subjects local anasthesias
should be supplemented by general anzs-
thesia using pentothal with one of the
short-acting relaxant drugs.

The patient lies on his left side with his
knees drawn up, and with his head blind-
folded and resting on a small sandbag. An

assistant controls the position of the head

F'fms'.?.éﬁ’mlilii',i'c'?f""w’"‘g“"°‘“"’°  and the amount of extension of the neck.

Holding the well lubricated gastroscope in
his right hand rather like a large pen the surgeon introduces the flexible end through the
right or left angle of the mouth on to the back of the tongue. Here its point is maintained
accurately in the midline by the index and middle fingers of the Jeft hand, and is forcibly
depressed against the tongue so that it does not impinge on the posterior pharyngeal
wall as it descends through the pharynx. When the cricopharyngeal sphincter is reached
the conscious patient 1s asked to swallow to enable the instrument to be passed into the
cesophagus; 1n the unconscious patient the sphincter 1s already relaxed. The subsequent
course down the cesophagus into the stomach takes place very rapidly, the gastroscope
being passed to its fullest extent in the first instance The current and bellows are then
connected.

‘With only slight inflation of the stomach, the gastroscope 1s first of all turned to ook
upwards and slightly to the left in search of the pyloric antrum By active flexion of the
point of the instrument m this same direction the pylorus itself can usually be seen
(see Fig. 13 (b)). The stomach is then further inflated and the gastroscope is gradually
withdrawn, being rotated repeatedly through 360 degrees to bring different parts of
the stomach 1nto view. Certain “blind areas” however exist for the gastroscope; these
are the extreme upper end of the lesser curve, much of the posterior wall, the lesser curve
of the pyloric antrum in markedly J-shaped stomachs, and the greater curve opposite
the end of the instrument. Ormentation in the stomach and accurate interpretation
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of gastroscopic findings require considerable experience, without which gastroscopy
may be valueless or misleading. The only real danger from gastroscopy is that. ol: perfo!'a—
tion of the posterior wall of the pharynx or @sophagus in the immefl:ate post-cricoid region.
This occurs once in every 500 to 1,000 gastroscopies and shoys }tself usually by causing
surgical emphysema, and later celtulitis, in the neck and mediastinum. I_t may b; treated
by immediate suture or conservatively by stopping mouth feeding and giving massive doses
of antibiotic (see Goligher 1948). Perforation of the stomach itself is extremely rare. For
more detailedinformation regarding gastroscopy the reader is referred to Schindler (19?7).

Gastroscopic examination is most usefully employed as a supplement to radiological
investigation in cases of suspected peptic ulcer or carcinoma where the radiologist is
unable to make up his mind as to the significance of the changes observed by him in the
gastric wall, or where the radiological findings though definite run counter to clinjcal
expectation, If the area under suspicion can be brought into view by the gastroscope
it is often possible to confirm the diagnosis of a benign ulcer or malignant lesion, or to
show that the gastric wall in that region is perfectly normal. The gastroscopic appearance
of a benign ulcer and of a carcinomatous ulcer are usually quite distinctive.

The former is a clear cut circular or oval lesion as a rule with normal mucosa
extending right up to the ulcer margin. There is no elevation of the edges. The floor
of the ulcer is smoothly concave and covered with homogeneous grey slough (see Plate T,
Fig. (@)). A malignant ulcer on the other hand is often more irregular in shape, it has
raised nodular edges and the mucosa for some distance from the main ulcer may be
seen to be infiltrated. The floor of the lesion is usually irregular, often nodular (see Plate
1(#)). Unfortunately not ail carcinomata are as distinctive as this and they may resemble
to some extent a benign ulcer, particularly if they have arisen in a pre-existing ulcer. If the
gastroscopist has any doubt as to the nature of an ulcerating lesion it should as a rule
be regarded as malignant. But in elderly unfit subjects it may be justifiable to persist
with medical treatment for two or three weeks and to review the ulcer with the gastro-
scope; sometimes the benign nature of the condition is then revealed by the evidence of
healing and the general appearance of the lesion. .

GASTRIC ANALYSIS

Patients with duodenal ulcer generally show a high level of free HC! and total acid
as estimated by the fractional test meal and by the histamine and insulin tests; also
there is usvally marked hypersecretion and hyperchlorhydria during the night. In
gastric ulcer, however, normal or even subnormal findings are the rule, Tt is rare that
gast.ric analysis is of much real value in diagnosis except in cases with gastric ulcers the
benign nature of which may be in doubt; the finding of a complete achlorhydria, re-
sistant to histamine stimulation, is suggestive that the lesion is a carcinoma. The discovery
of a very high level of hyperchlorhydria and hypersecretion in cases of duodenal ulcer is
of some prognostic significance and may have a bearing on the choice of operation.

THE PRESENCE OF OccuLT BLoop

The presence c_f occult blood in the stools when the patient is on a meat-free dict
15 corroborative evidence of the existence of an ulcer.

Dmgnfms. In the diagnosis of a peptic ulcer the two most important considerations
are the history and the radiological examination, and in most cases they suffice for a
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Juice to regurgitate through the stoma into the stomach and to neutralize to some extent
the acidity of the gastric juice. By these two mechanisms most duodenal ulcers are caused
to heal after posterior gastro-enterostomy. Unfortunately a certain percentage develop
another ulcer in the jejunum adjacent to the stoma which causes more severe symptoms
and more troublesome complications than the original duodenal lesion. Just how fre-
quently stomal ulceration occurs after gastro-enterostomy is much debated. The esti-
mates of different authorities have varied from 2-30 per cent or more (Walton, 1934,
Wright, 1935, and Lowdon, 1948), and it is this variation that has resulted in gastro-
enterostomy being both one of the most lauded and most condemned operations in
Surgery.

Undoubtedly some of the lower estimates have been due to an insufficiently long
follow-up of patients, for stomal ulcer after gastro-enterostomy quite frequently does
not develop for many years after operation; unless the cases are traced for at Jeast 5-10
years many instances of recurrent ulcer will be overlooked. Another factor accounting
for discrepancies in estimates of the incidence of stomal ulcer js the difference in the
selection of cases for operation by diflerent surgeons. The patients who are most likely
to develop jejunal uicers are the young or middle-aged individuals with high gastric
acidity. After gastro-enterostomy their hyperchlorhydna often continues little abated
and constitutes a serious threat to the relatively susceptible jejunal mucosa exposed at
the stoma. If the operation is reserved for older patients with lower acidity, and partic-
ularly if their lesions have caused some duodenal stenosis, the incidence of jejunal
ulceration is found to be much less though not completely elimjnated. Comprehensive
surveys of hospital statistics (as contrasted with the more partisan and less reliable
reports of individual surgeons), such as those of Pyrah (1935) and of Cooper (1949},
show that some 80 per cent of patients submitted to gastro-enterostomy for duodenal
ulcer obtain good results. Of the other 20 per cent with further symptoms, 10 per cent
come to a second operation for stomal ulcer, and 10 per cent, though having intermittent
dyspepsia, are able to carry on—some of them with relatively littie discomfort and
reasonably satisfied with their results. The immediate mortality of gastro-enterostomy
should be very low—not more than 1 per cent.

Dissatisfaction with the high incidence of jejunal ulcer after gastro-enterostomy has
led most surgeons to abandon this operation as a routine procedure in the treatment of
duodenal ulcer, though many have retamned it as an occasional operation for poor risk
elderly patients, especially those with stenosing ulcers. For the average case they have
preferred to employ an extensive partial gastrectomy. However 1t has been argued by
Walton (1930), who was one of the leading advocates of gastro-enterostomy, that it
is more reasonable to employ this relatively safe operation as the routine procedure,
and to reserve partial gastrectomy with its greater risks for the cases that develop stomal
ulcer after gastro-enterostomy. Now that vagotomy has been introduced this argument
is being advanced in support of the combnation of gastro-enterostomy and vagotomy
vis-d-vis gastrectomy.

PARTIAL GASTRECTOMY. The performance of an extensive partial gastrectomy for
duodenal ulcer was first suggested by Finsterer of Vienna (1918) and von Haberer of
Cologne (1920), with the object of producing a hypo- or achlorhydria and thereby
avoiding stomal ulceration. The lowering of gastric aadity by this procedure is achieved
in two ways. Firstly, removatl of the mucosa of the pyloric antrum ehmnates the main
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site of production of gastrin; and secondly, the proximal extent 91' the gastrectomy
results in excision of a considerable part of the actual acid-secreting mucosa of the
stomach. As usually performed the operation consists of resection of the distal two-
thirds or more of the stomach and the first inch of duodenum containing the ulcer, and
is completed by closure of the duodenal stump and anastomosis of the s.tomach remnant
to the upper jejunum (Billroth II or Polya operation). Alternatively continuity may be re-
established after resection by direct anastomosis of the gastric and duodenal stumps
according to the Billroth I technique, but opinion is divided as to whether this procedure
gives as good results in duodenal ulcer cases as does the Biliroth II operation; it is to be
noted particularly that von Haberer (1947) after an experience of several thousands
of the former operations in the treatment of duodenal ulcers eventually abandoned
this technique in favour of a high Billroth II type of resection. The present author has
Tikewise had  higher incidence of recurrences after Billroth I than Biltroth II resections
of comparable extent in duodenal ulcer cases. The experience of Perman (see Sjbgren,
1952) of frequent fuirther ulceration after conversion of Polya gastrectomy performed for
duodenal ulcer to the Billroth I type 1s also significant (see page 85). (For full details of
these operative procedures see page 97.)

In the early days of gastrectomy the risks were much greater than those of gastro-
enterostomy, but as surgeons have acquired more familiarity with the technical diffi-
culties the hazards have been steadily reduced, and some very low mortality figures have
been reported by acknowledged experts such as Pannett (1938) (086 per cent), Hosford
(1949) (0-5 per cent), and Tanner (1951) (15 per cent). The average mortality in the
hands of experienced gastric surgeons 1s probably now about 3 per cent, and this is the

*figure that has been reported fairly consistently from the Mayo Clinic over the past few
years for gastrectomy for duodenal ulcer where some 400 of these operations are per-
formed annually.

As regards freedom from jejunal ulceration, the fact must be faced that gastrectomy
has been somewhat disappointing; stomal ulcers do occasionally occur, particularly
if the resection has been limited in its extent. This has led some surgeons to employ
more and more extensive gastrectomies involving removal of at least three-quarters or
four-fifths of the stomach, sometimes leaving the merest gastric remnant nourished by
one vas brevis, as recommended by Visick (1948). Most surgeons however have been
content to practise a two-thirds or three-quarters gastrectomy. With a modified Polya
resection of this extent Tanner (1951) has reported a 2-3 per cent incidence of stomal
ulceration 1n a 5 year follow-up. Maingot (1953) and the writer have had a similar
frequency of recurrence after a rather more extensive gastrectomy also of Polya type.

A further drawback to gastrectomy 15 that rescctions of this extent cannot be per-
formed without some disturbance of digestion and disorder of the function of the upper
alimentary tract, and these sometimes manifest themselves in the form of postgastrectomy
sl)g'r;dmmcs such as dumping, regurgitation of bile, poor nutritional state, etc. (see page
bm). These ?)mdromes may occasion some dISCOmeI:t in the ?arly weeks after operation

generaily improve markedly with the passage of time and in only a few cases do they
persist in severe form. They are especially common and severe after the very high
gastrectomues recently in vogue for duodenal ulcer; with lower gastrectomies they are
pcﬂ?:z‘::;\l;ﬁ:cl::,nbm the risk of recurrence ‘of ulccr:flion is (.Jf course greater.

regarding the results of high gastric resection for duodenal ulcer,
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juice to regurgitate through the stoma into the stomach and to neutralize to some extent
the acidity of the gastric juice. By these two mechanisms most duodenal ulcers are caused
to heal after posterior gastro-enterostomy. Unfortunately a certain percentage develop
another ulcer in the jejunum adjacent to the stoma which causes more severe symptoms
and more troublesome complications than the original duodenal lesion. Just how fre-
quently stomal ulceration occurs after gastro-enterostomy is much debated. The esti-
mates of different authorities have varied from 2-30 per cent or more (Walton, 1934,
Wright, 1935, and Lowdon, 1948), and it is this variation that has resulted in gastro-
enterostomy being both one of the most lauded and most condemned operations in
surgery.

Undoubtedly some of the lower estimates have been due to an insufficiently long
follow-up of patients, for stomal ulcer after gastro-enterostomy quite frequently does
not develop for many years after operation; unless the cases are traced for at least 5-10
years many instances of recurrent ulcer will be overlooked. Another factor accounting
for discrepancies in estimates of the incidence of stomal ulcer is the difference in the
selection of cases for operation by different surgeons. The patients who are most likely
to develop jejunal ulcers are the young or middle-aged individuals with high gastric
acidity. After gastro-enterostomy their hyperchlorhydria often continues little abated
and constitutes a serious threat to the relatively susceptible jejunal mucosa exposed at
the stoma. If the operation is reserved for older patients with lower acidity, and partic-
ularly if their lesions have caused some duodenal stenosis, the incidence of jejunal
ulceration is found 1o be much less though not completely eliminated. Comprehensive
surveys of hospital statistics (as contrasted with the more partisan and less reliable
reports of individual surgeons), such as those of Pyrah (1935) and of Cooper (1949},
show that some 80 per cent of patients submutted to gastro-enterostomy for duodenal
ulcer obtamn good results. Of the other 20 per cent with further symptoms, 10 per cent
come to a second operation for stomal ulcer, and 10 per cent, though having intermittent
dyspepsia, are able to carry on—some of them with relatively little discomfort and
reasonably satisfied with their results. The immediate mortahty of gastro-enterostomy
should be very low—not more than 1 per cent.

Dissatisfaction with the high incidence of jejunal ulcer after gastro-enterostomy has
led most surgeons to abandon this operation as a routine procedure in the treatment of
duodenal ulcer, though many have retained it as an occasional operation for poor risk
elderly patients, especially those with stenosing ulcers. For the average case they have
preferred to employ an extensive partial gastrectomy. However 1t has been argued by
Walton (1930), who was one of the leading advocates of gastro-enterostomy, that it
1s more reasonable to employ this relatively safe operation as the routine procedure,
and to reserve partial gastrectomy with its greater risks for the cases that develop stomal
ulcer. after gastro-enterostomy. Now that vagotomy has been introduced this argument
is being advanced in support of the combnation of gastro-enterostomy and vagotomy
u1s-d-vis gastrectomy.

PARTIAL GASTRECTOMY. The performance of an extensive partial gastrectomy for
duodenal ulcer was first suggested by Finsterer of Vienna (1918) and von Haberer of
Colog:ne (1920), with the object of producing a hypo- or achlorhydria and thereby
avoiding s!omal.ulceration. The lowering of gastric acidity by this procedure is achieved
in two ways. Firstly, removal of the mucosa of the pyloric antrum eliminates the main
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in a certain small proportion however—perhaps one in ten or ﬁftcen_—despite a careful
dissection, the vagotomy is subsequently shown by the Hollander insulin test to be
incomplete. .

These three combinations of vagotomy and other procedures are a.ll on trial at the
moment. The operative mortality is essentially that of. the associated procedure.
Vagotomy and pyloroplasty thus carries a very _small mortality. Pyloroplasty per se has
been shown in the past to have little therapeutic effect on duodenal ulcer, so that cures
after combined vagotomy and pyloroplasty must be_ :xt.tributed essemlall): to the
vagotomy; this operation should therefore give a good indication of the curative value
of simple vagotomy unhindered by retention phenomena. Recurrences have already
been reported however by Tanner (1951} after this operation. )

Vagotomy and posterior gastro-enterostomy, as already pointed out, is capable of
healing most duodenal ulcers unaided, but it is liable to be followed by stomal ulceration
in hyperchlorhydric patients, so that the real problem with combined vagotomy and
gastro-enterostomy is whether the vagotomy will depress acidity sufficiently to protect
the stoma from recurrent ylceration. Ifit could do this at any rate far enough to provide
partial protection and reduce the incidence of stomal ulceration to a few cases in every
hundred treated, this operation with its lower mortality might well replace subtotal
gastrectomy as the standard operation for duodenal ulcer. Recurrences after it could be
satisfactorily dealt with by a subsequent gastrectomy without subjecting all duodenal
ulcer patients to the greater risks of this more major operation. However gastric
analyses after combined vagotomy and gastro-enterostomy show that during the night
or in response to a test meal or histamine injection there is still often sufficient acidity in
the gastric contents for peptic digestion to take place, so that jejunal ulceration is
theoretically possible (Farmer, Howe, Porell, and Smithwick, 1951). Long term clinical
results are now becoming available for this operation and suggest that it may have little
advantage over simple gastro-enterostomy. Thus Hoerr (1953), reporting from the
Crile Clinic, Cleveland, on a series of 146 cases treated by vagotomy and gastro-enteros-
tomy and followed up for from 3-5 years, records 85 per cent of satisfactory results, with
8 per cent of proven, and 4 pet cent of suspected stomal ulcers, and an operative mortality
of under 1 per cent. A collective survey by Jordon for the American Gastro-Enterlogical
Association (1951) to determine the value of vagotomy and posterior gastro-enterostomy

as contrasted with that of subtotal gastrectomy in the treatment of duodenal ulcer, gives
some 75-80 per cent of satisfactory results with the former, but 87 per cent with the
latter, the cases in both series having been followed for an average of two and a half
years after operation. The operative mortality of gastro-enterostomy with vagotomy
was only 1-4 per cent as compared with 2-5 per cent for gastrectomy.

Hemigastrectomy and ragotomy should abolish both neurogenic and gastrin-provoked
secretions of HCI and result in a very severe depression of gastric acidity amounting
almost to achlorhydria. Estimations of the acidity of the gastric contents adjacent to

the stoma after this operation show that under all circumstances it is certainly less than
that required for peptic digestion (see Farmer et alia, 1951). This operation ought
therefore to offer a good nsurance against recurrent wiceration, without depriving the
paticmiof most of his stomach. On the other hand it would be surprising if the operative
rlx;c:;i.:xlgzc;)f this proccd\:;r_c were much lower than that of an orthodox subtotal gastrec-
use the fatalities after gastrectomy are referable usually to accidents in
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it should first be stressed that this operation has been used extensively in the last 15-20
years and that it is to be regarded as a well tried procedure, of which we know both
the best and the worst. At the present dayin good average hands a two-thirds gastrectomy
for this condition is attended by an operative mortality of some three cases in every
100; of the survivors two or three will develop recurrent ulcers at the stoma, five will
have no further trouble from ulcer symptoms but will continue to have their results
marred to some extent by “dumping,” by failure to put on weight and gain strength,
etc, and nmnety will, after some initial discomforts of the same kind, have excellent or
very good results 1n all respects.

Vacotomy Though attempts have been made by Latarjet (1922) and others to
treat peptic ulcer by division of the vagal nerve supply to the stomach, it was Lester
Dragstedt (1945) of Chicago who introduced vagotomy as a rational measure in the
treatment of duodenal ulcer. He demonstrated that in patients suffering from duodenal
ulcer there is usually a gastric hypersecretion and hyperchlorhydria throughout the
night. He postulated that, in the absence of chemical stimulation by food, this must be
a neurogenic secretion presumably due to physical influences, and he was able to show
that it could 1n fact be abolished by diviston of the vagi as they descend on the thoracic
esophagus. He claimed therefore that vagatomy corrected the essential abnormality of
secretion in duodenal ulcer and was a logical measure 1n the treatment of this disease.

In practice however the operation was frequently found to be foliowed by undesirable
complications, the most troublesome being gastric refention due to paralysis of the
stomach from loss of its vagal supply, and persistent diarrhoea. As a result of the gastric
retention (which was most severe in patients who had a certain amount of stenosis from
the ulcer) vomuting and eructation of foul gas would occur, necessitating prolonged
gastric aspiration via an indwelling Ryle’s tube, and quite frequently a subsequent
drainage operation, usually gastro-enterostomy, would be required. As for cure of the
ulcer, the operation was successful i some 60 per cent of the cases (Johnson and Orr,
1953). Failures were sometimes referable to the fact that certain vagal fibres had escaped
division, but occasionally they followed a vagotomy which was complete as shown by
failure of the stomach to secrete HCI in response to hypoglycemia down to 0-45 mgm.
per cent induced by an injection of 20 units of msulin (the Hollander insulin test). An
interesting complication of vagotomy for duodenal ulcer was the occasional develop-
ment of a gastric ulcer some time later.

The frequent motor disturbances after vagotomy alone have led to the complete
abandonment of this operation except 1n the treatment of a stomal ulcer following
gastrectomy or gastro-enterostomy when the previous operation obviates the risk of
retention. At the present time 1n the treatment of duodenal ulcer vagotomy 1s only used
in conjunction with a drainage operation such as pyloroplasty, gastro-enterostomy or
partial gastrectomy, of which gastrectomy 1s mechamcally the most effective. The

vagotomy is performed not through the chest but via the abdomen, the cesophagus
being exposed by dwvision of the peritoneum at the hiatus mn the diaphragm and
hooked down for two or three inches, rendering taut and easily identifiable by palpation
the related vagal fibres which at this level are conveniently collected mnto two mam
trunks, an anterior and a posterior This 1s the “trans-hiatal supradiaphragmatic
vagotomy.” (For operative details see p 109) With experience of this technique it is
possible to achieve complete division of the vagi in 2 considerable percentage of the cases;
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Billroth I resection is virtually unknown, this operation is recommended as the procedure
of choice in these cases.

Complications of Peptic Ulcer

Hemorrhage. Minor degrees of bleeding are common ir} patients suffering fr'om
peptic ulcer, and occult blood can usually be demonstrated in the sfools by chemical
tests or spectroscopy. But in perhaps 12 or I5 per cent of the patients more severe
hzmorrhage occurs resulting in macroscopic production of blood. If the ulcer is
situated in the stomach the blood is usually vomited, sometimes in an unchanged
condition but frequently altered by digestion so that the vomitus has 2 dark brown
appearance like coffee grounds. Later, blood may also escape in the motions as melzna.
If the hemorrhage continues and is very severe, bright red blood will not only be brought
up in the vomitus but may also appear in the motions. In duodenal ulcer, bleeding may
not lead to vomiting but may be associated with a fecling of faintness which is later
followed by the passage of a large black motion. Subsequently however the bleeding
may be continued and become more severe, resulting in both hzmatemesis and further
melena.

In younger subjects even severe hemorrhages are as a rule well borne but in elderly
patients they may seriously endanger life. In these older subjects, who frequently suffer
from coincident arteriosclerosis, major arteries eroded by deeply penetrating lesions
are more likely to remain patent and continue bleeding; in addition these patients are
less well able to stand a severe hemorrhage. Thus Avery Jones (1947) found that the
overall mortality in a series of 687 patients admitted to hospital with gastro-duodenal
bleeding and treated medically was 7-8 per cent, but in patients over sixty years of age
it was 15-8 per cent as contrasted with 3-3 per cent in those under that age.

The advisability of surgical treatment for bleeding peptic ulcer has been one of the
most controversial issues in Medicine. Up to the end of World War II, despite eloquent
pleas by Gordon-Taylor (1935) and Finsterer (1936) for operative intervention, the
consensus of surgical opinion was opposed to operation for gastro-duodenal ulcer in
the presence of severe hemorrhage. Reliance was placed on the use of the Meulengracht
regime of early feeding supplemented by blood transfusion, which often had to be
continued for many days. Surgery was reserved as a last resort for very ill patients who
had failed to respond to this conservative treatment, and the operative mortality under
these conditions was naturally very high. In recent years, however, due largely to the
work of Norman Tanner, there has been a considerable reorientation regarding surgical
treatment of the bleeding ulcer. Tanner (1950) has shown that with good organization

surgery need not be specially hazardous and for many cases the safest and most satis-
faclfsry treatment may be early operation. The cases for which surgery is specially
indicated are obviously those with deeply penetrating chronic ulcers which have eroded
major arteries producing a severe degree of hemorrhage. It is not denied that even in
these cases medical treatment may frequently be successful and that spontaneous arrest
of blccch_ng may occur, but surgery probably offers a more certain prospect of saving
Uife, particularly if the patient is elderly and suffers from arteriosclerosis.
am:‘:lt;\:‘c\";: ocr;csccs’fal::ﬁg‘:czst difficulties ir} the _applicalion of surgery is to select from
with the type of l:smn]uﬂcdcs:;;:jcﬁinz:‘:‘s with gaslro-duod:nal h;t.tmorrhage those
. y a proportion of these patients have n fact
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connection with the duodenal stump and not to the height of the resection. However
Johnson and Orr (1953) report a series of 236 cases of duodenal ulcer treated by vagotomy
and moderate gastrectomy with an immediatc mortality of 1-1 per cent and no recurrences
to date.

It must be stressed that vagotomy in support of other gastric operations in the treat-
ment of duodenal uleer is still very much on trial. No operation for peptic ulcer can be
properly evaluated till a substantial series of patients treated by it has been consistently
followed up for at least five and preferably ten years. According to this criterion several
more years will be required before the full value of these combined procedures can be
determined, but, from the results so far recorded, it seems increasingly unlikely that they
will displace subtotal gastric resection in the treatment of duodenal ulcer.

OFPERATIONS FOR GASTRIC ULCER

In the surgical treatment of gastric ulcer there 15 not the same overriding necessity
to deal with gastric hyperacidity and hypersecretion that characterizes the surgery
of duodenal ulcer. Indeed, the majority of cases with gastric ulcer have a normal or
subnormal level of hydrochloric acid in the gastric juice. The most important principle
in the surgical treatment of gastric uleer is undoubtedly adequate excision of the lesion
and the parts of the stomach in which ulcer is Iikely to form—namely the lesser curve
and pyloric region. It is found that a moderate gastric resection achieves this and at
the same time usually produces a profound depression of gastric acidity often amounting
to complete anacidity, making recurrent ulceration most unlikely.

It should be noted that gastric ulcers have occasionally followed the perform-
ance of either gastro-enterostomy (Hurst and Stewart, 1929) or vagotomy (Johnson
1950), alone or 1n combination, for duodenal ulcer, indicating that these operations are
unlikely to be curative for patients with established gastric ulcers. But there is a stronger
argument than this against the use of these conservative measures in the treatment of
gastric ulcer—it is that 1t is often difficult for the surgeon to be sure before operation or
even at laparotomy whether an ulcer of the stomach is benign or malignant, It is there-
fore safer to practise excisional surgery for gastric ulcer, and thorough removal of the
lesion whenever possible without undue risk may thus be taken as a first principle in the
surgical treatment of this disease.

In the earlier days of gastric surgery ulcers of the stomach were frequently removed
by various forms of strictly local excision—wedge excision, sleeve resection, or destruction
by cautery—which were usnally combined with gastro-enterostomy; buta straightforward
gastrectomy has been found to give much better results and to be no more difficult
techmcally than these lesser procedures. In the performance of a resection for gastric
ulcer it is not necessary to sacrifice much of the greater curve or body of the stomach but
the pyloric region and most of the lesser curve with fringes of adjacent anterior and
posterior walls should be excised It 1s entirely optional whether the operation be
completed by the Billroth 11 plan of anastomosing the gastric stump to the upper
jejunum, or by the Billroth I techmique of direct gastro-duodenal anastomosis, but gastric
ulcers lend themselves particularly well to excision by the latter method, because a long

duodenal stump extendmng right up to the pyloro-duodenal junction can always be
prepared in these cases As disorders of alimentary function are possibly less common
after the Billroth I type of resection and recurrence of gastric ulceration after adequate
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Having regard to the foregoing considerations, the place of surgery in the emergency
treatment of gastro-duodenal hemorrhage may be defined thus: .

(a) Patients with definite clinical or other evidence of a chron_lc ulcer who have a
further severe hemorrhage after admission or who continue bleeding over a period of
48 hours should be submitted to operation without further delay. o

(b) Patients with no clear evidence of chronic ulcer will be treated c'o_nservanvely in
the first instance. 1f however they should have severe and alarming repen.hons of h'xn_\or-
rhage or continue bleeding less severely for five or six days the advisabihfy. of operation,
in case a chronie uleer is present, has ta be seriously considered. The decmon' to employ
surgery in these cases will be influenced by the age and general medical cond'mon of .the
patient. In patients under the age of 50 it is usually safe to continue with medical
treatment for a week or more unless the hemorrhage is very severe, but in older patients,
especially if arteriosclerotic, an earlier resort to exploratory laparotomy will be advisab].e.

1t will be seen that the decision in favour of surgical treatment can be made soon in
some cases but only after a period of observation in others. Clearly the closest possible
co-operation between physician and surgeon 1s essential in the management of a patient
with a gastroduodenal hemorrhage and the surgeon should be called into consultation
from the moment of admission, so that the subsequent course of the case may be a joint
medico-chirurgical responsibility.

OPERATIONS FOR BLEEDING Pepric ULcer

These are among the most difficult in gastric surgery and should only be undertaken
by an experienced surgeon, preferably one familiar with the technique of resection of
duodenal ulcers, because this is frequently necessary. If really skilled surgical aid is not
available it will often be preferable to continue with conservative treatment,

The patient comes to the theatre with a transfusion running, and there shounld be
available ample supplies of blood, which may need to be given under pressure. The
administration of a general anxsthetic to these patients carries a special danger because
blood may be vomited during induction and may enter the larynx and bronchi. Even
assiduous aspiration of the stomach through a Ryle’s or large-bore stomach tube before
and during the anesthetic is no certain preventive of this disaster, because the blood jn
the stomach is usually partly clotted and blocks the eye of the tube. If a general
anaxsthetic 15 used therefore the anm®sthetist should be alert to this hazard; he should
induce anzsthesia with the utmost rapidity with thiopentone and a relaxant drug so
that a tracheal tube with pneumatic cuff may quickly be inserted and the tracheo-
bronchial tract protected from regurgitating stomach contents, Because of this danger
of general anwsthesia some surgeons prefer to form these emergency operations under
local abdominal analgesia and splanchnic block.

On opening the abdomen in the majority of cases an obvious chronic ulcer of the
posterior duodenal or gastric wall or lesser curve will be discovered; it is important
to bear in mind that more than one lesion may be present and that the bleeding may be
coming from the less obvious of the two. But in other patients—often despite a clear
history of a chronic peptic ulcer—no lesion of any kind can be detected in the stomach
or duodenum. Examimation of the liver and other organs may show a cirrhosis or other
pathology, or may be entirely negative.

IF AN ULCIRATIVE ListoN 1s PRESENT a rapid partial gastrectomy is usually the best
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a chronic ulcer. In the others the bleeding may be due to a variety of causes—superficial
erosions of the gastric or duodenal mucosa, gastritis, gastro-staxis, hiatus hernia with
congestion of the herniating part of the stomach, benign polyp or carcinoma of the
stomach, eesophageal varices due to cirrhosis of the liver or other cause of portal hyper-
tension, even to urzmia or hematological conditions. For some of these lesions such
as gastric erosions or tumours an operation inadvertently undertaken may be usefully
completed as a gastric resection, but generally the bleeding in these cases can be controlled
by persistent medical treatment and operation merely subjects the patient to incon-
veniences and hazards of an unnecessary laparotomy, Surgery is therefore best avoided
except when there is good reason for believing that a chronic ulcer is present. The
main criteria for selecting cases of gastro-duodenal hamorrhage for emergency surgery
are as follows:

(1) REASONABLE EVIDENCE OF THE EXISTENCE OF A CHRONIC ULCER. The history in
many cases will make it reasonably certain that they have a chronic gastric, duodenal or
jejunal ulcer, and not a few are able to produce evidence from previous radiological
examinations of the stomach and duodenum. Sometimes a barium meal examination
carried out during the hemorrhage may be successful in demonstrating an ulcer, but
negative findings by this method are unreliable. Similarly gastroscopy in the presence
of bleeding may disclose a gastric lesion, but again no significance can be attached to
negative results. Finally 1t must be remembered that patients with chronic ulcers may
occastonally give no history of ulcer dyspepsia so that if bleeding is very severe the surgeon
may have to be prepared to accept the existence of a chronic lesion despite the absence
of a typical history. It must also be mentioned that patients with a characteristic history
of a peptic ulcer are occasionaily found to have no chronic ulcer at Japarotomy.

(2) REPETITION OR CONTINUATION OF THE BLEEDING. After admission to the ward
the patient may improve remarkably with blood transfusion and morphia and there may
be no further evidence of bleeding. On the other hand a fresh hematemesis may occur
or there may be a sudden pallor associated with a rise in pulse rate and a fall in the blood
pressure indicating a recurrence of bleeding into the intestine and followed Jater by the
passage of melena stools or even bright red blood per rectum. Further accelerations of
the blood transfusion will be required to compensate for these losses and to restore
the patient’s circulatory condition, but in the course of two or three days there may be
several alarming episodes of this kind, and in very severe cases the transfusion—even
administered into two nay barely keep pace with the hemorrhage. In yet other
cases the bleeding may never be very severe but may continue as a slight loss over a
period of several days or a week or two The recurrence of severe hemorrhage or the
continuation of bleeding over a period of a week or more are indications that a major
artery has probably been eroded and may not seal 1tself off spontaneously.

(3) Tue AGE AND COINCIDENTAL MEDICAL CONDITION OF THE PATIENT. As already
mentioned, the age of the patient has a very important influence on the prognosis of a
severe or continued gastro-duodenal h@morrhage Older patients often have some
degree of arteriosclerosis which renders them less well able to tolerate the cerebral
anoxezmia of severe hemorrhage, at the same time the rigid condition of the eroded
artery makes it more difficult for 1t to contract What matters more than the patient’s
actual age is the condition of his cardiovascular system, but generally speaking the need
to avoid continued or severe bleeding 1s greatest 1n patients over 50 years of age.
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(@) Opening the stomach and duodenum ?y an anterior .lon‘gitudinal gastro-
duodenotomy to look for a minute mucosal erosion or polyp \thch if Present may be
treated by gastrectomy or local excision. (b) Performance of a high partial gas‘trectmpy,
giving the patient a three-quarters or four-fifths chance of removal of any gastric erosion
which may be responsible for the bleeding; and (¢) Closure of the abdomen ?Vllhout
further procedure to the stomach or duodenum, it being argued that any lesxon. too
minute to be palpable will respond to medical treatment. The writer has known of patients
with large impalpable superficial gastric erosions die under intensive medical treatment
with massive transfusions, and he therefore prefers courses (a) or (8).

Perforation. Thiscomplication has become much more frequent in thelast 15-20 years,
being now at least four times as common as it was in the 1920s. It occurs most often
with anterior wall duodenal ulcers. Posterior duodenal ulcers are more likely to pene-
trate into the pancreas or gastroduodenal artery and give rise to hemorrhage; and ulcers
of the lesser curve of the stomach are not so liable to perforate because they have to
traverse the thicker gastric wall with its investing layer of lesser omental fat before
reaching the peritoneum. Because of the much greater frequency of duodenal ulcer in
males than females, most patients admitted with perforation are men. The perforation
often occurs after a meal or a drink, though sometimes it takes place when the patient
is fasung and even during sleep. Occasionally trauma in the form of an abdominat
strain seems to play a part in the production of the perforation.

Usually the perforation is acute, coming on with dramatic suddenness and opening
into the general peritoneal cavity. In other cases it is a more gradual process and a
slight leak occurs leading to local peritonitis with the formation of adhesions, which
may result in a spontaneous cure, or at most a localized abscess. Posterior wall perfora-
tions are liable to produce a localized peritonitis in the lesser sac. The ulcers which
perforate are usually chronic, but this complication may also occur with acute ulcers.
At the time of operation however the presence of surrounding cedema may make it
impossible to be sure whether the original lesion was acute or chronic.

The effect of the escape of acid gastric contents into the peritoneal cavity 1s to produce
a chemical irritation. This calls forth a secretion of fluid from the peritoneum which

dilute§ and neutralizes the acid. After 8-12 hours a bacterial peritonitis becomes
established if the perforation is not closed.

CLINICAL FEATURES OF PERFORATION

The main symptom is the sudden onset of agonizing abdominal pain, usually more
severe than anything the patient has ever experienced in his life before. The pain is
snuate.d initially 1n the epigastric region but later radiates over the entire abdomen.
Oocas.wnally the patient complains also of referred pain in one or both shoulder tips due
to 1rritation of the peritoneum under the diaphragm. Vomiting may occur but it is
not a constant feature. A history of previous indigestion of ulcer type is often forth-
coming and not a few cases have perforated their ulcers before—sometimes two or
three times. Some patients however resolutely deny any preceding gastric symptoms;
b:_lt‘.h\\hcn mtcn:og:‘xlle.d again duning the calm of convalescence from operation, many
gcfo:cn:::iie;c‘;:‘::a(?::_m ulcers™ admit to occasional bouts of dyspepsia for some time

On examination the patient with a perforation usually lies in a rigid supine position
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method of controlling the bleeding, and has the additional advantage of offering an
almost certain cure for the patient’s ulcer. In these cases gastrectomy will usually entail
leaving the ulcer crater attached to the pancreas or liver and the main bleeding artery—
the gastro-duodenal or splenic—will have to be underrun with a thread stitch as it
appears in the crater. If the patient is bleeding severely it may be necessary for the
surgeon to operate very rapidly till the ulcer crater has been exposed in this way and the
bleeding point controlied. The gastrectomy is then completed more leisurely, leaving
the crater outside the alimentary tract. The greatest difficulty may be encountered in
dealing with deeply penetrating posterior duodenal ulcers, for, when these are bleeding,
the methods of prepyloric section and resection for exclusion, either in its original form
or in the Bancroft modification (see page 172), are quite inadmissible. Whatever may
be the surgeon’s usual procedure
in disposing of an adherent pos-
terior wall duodenal ulcer during
gastrectomy he must in these
cases resect to beyond the ulcer.
A tedious dissection of the
duodenal stump is thus usually
necessary and the Nissen man-
ceuvre for closure of the duodenal
stump may be required (see
page 1#2).9 |

Occasionally, if the patient is
very ill, as may happen when late
surgical intervention is being
undertaken, gastrectomy may be
considered too hazardous and 2
simpler procedure providing
FiG 14, The method of dealing with a bleeding peptic direct control of the bleeding

ulcer by anterior gastrotomy, exposing the ulcer crater and . - H
undermiming 1t with several deep catgut sutures These point may be preferred.” Thiscan

are tied ughtly and the wound in the anterior wall of the e accomplished by incising the
anterior wall of the stomach or
duodenum, exposing the ulcer
crater, and passing under 1t three or four deep non-absorbable sutures which when
tied tightly effectively stop all bleeding (see Fig. 14). The opening in the anterior duodenal
or gastric wall is then closed and in the case of a duodenal ulcer a posterior gastro-
enterostomy can be added if the duodenum has been narrowed by this manceuvre.
This operation is a good emergency procedure in desperately ill patients and is especially
valuable for bleeding stomal ulcers where the alternative may be a particularly difficult
gastrectomy. However occasionally the bleeding recurs again in some ten to fourteen
days’ time when the sutures have cut out Methods of trying to control ulcer bleeding
by ligating main gastric vessels outside the stomach are quite futile, and the same is
probably true of the operation of infolding and narrowing the duodenum by suture,
combined with gastro-enterostomy for bleeding duodenal ulcer.
Tr No ULcer cAN BE DETECTED IN THE STOMACH OR DUODENUM (and no other path-
ology is found in the abdomen) there are three possible courses available to the surgeon:
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(a) Opening the stomach and ducdenum by an anterior longitudinal gastro-
duodenotomy to look for a minute mucosal erosion or polyp which if present may be
treated by gastrectomy or local excision. (b) Performance of a high partial gastrectorf\y,
giving the patient a three-quarters or four-fifths chance of removal of any gastric erosion
which may be responsible for the bleeding; and (¢) Closure of the abdomen without
further procedure to the stomach or duodenum, it being argued that any lesion too
minute to be palpable will respond to medical treatment., The writer has known of patients
with large impalpable superficial gastric erosions die under intensive medical treatment
with massive transfusions, and he therefore prefers courses (a) or (b).

Perforation. This complication has become much more frequent in the last 15-20 years,
being now at least four times as common as it was in the 1920s. It occurs most often
with anterior wall duodenal ulcers. Posterior duodenal ulcers are more likely to pene-
trate into the pancreas or gastroduodenal artery and give rise to hemorrhage; and ulcers
of the lesser curve of the stomach are not so liable to perforate because they have to
traverse the thicker gastric wall with its investing layer of lesser omental fat before
reaching the peritoneum. Because of the much greater frequency of duodenal ulcer in
males than females, most patients admitted with perforation are men. The perforation
often occurs after a meal or a drink, though sometimes it takes place when the patient
is fasting and even during sleep. Occasionally trauma in the form of an abdominal
strain seems to play a part in the production of the perforation.

Usually the perforation is acute, coming on with dramatic suddenness and opening
into the general peritoneal cavity. In other cases it is a more gradual process and a
slight leak occurs leading to local peritonitis with the formation of adhesions, which
may result in a spontaneous cure, or at most a localized abscess. Posterior wall perfora-
tions are liable to produce a localized peritonitis in the lesser sac. The ulcers which
perforate are usually chronic, but this complication may also occur with acute ulcers,
At the time of operation however the presence of surrounding cedema may make it
impossible to be sure whether the original lesion was acute or chronic.

The‘eﬂect of the escape of acid gastric contents into the peritoneal cavity is to produce
a chemical irritation. This calls forth a secretion of flud from the peritaneum which,

dilule§ and neutralizes the acid. After 8-12 hours a bacterial peritomtis becomes
established if the perforation 1s not closed.

CLINICAL FEATURES OF PERFORATION

The main symptom is the sudden onset of agonizing abdominal pain, usually more
severe than anything the patient has ever experienced in his life before. The pain is
Sltuatgd mitially in the epigastric region but later radiates over the entire abdomen.
Occ.as_mnally the patient complains also of referred pain in one or both shoulder tips due
to irritation of the peritoneum under the diaphragm. Vomiting may occur but it is
not a constant feature. A history of previous indigestion of ulcer type is often forth-
coming and not a few cases have perforated their ulcers before—sometimes two of
three times. Some patients however resolutely deny any preceding gastric symptoms;
:lfnl'h ;vsl;e: mten:oga‘x(te.d again du’x:ing \l.le calm of convalescence from operation, many
bl :iie}s) ;:'il’:;l:mis;:m ulcers” admit to occasional bouts of dyspepsia for some time

o i . . . .
n examination the patient with a perforation usually lies in a rigid supine position
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with the knees drawn up, the face pale and sweating, the expression anxious, the respira-
tions thoracic in type with a short jerking grunting inspiratory phase, the ale nasz
muscles active. The temperature is often subnormal but the pulse rate and blood
pressure usually show no change at first. The abdomen is rigid and board-like and does
not move with respiration; sometimes it is indrawn slightly above the umbilicus. On
palpation it is diffusely tender but the tenderness is usually maximal in the epigastrium.
The area of percussable liver dull may be diminished, though this is a variable
finding. Auscultation usually detects no peristaltic sounds in the patients with diffuse
peritoneal irritation, but in cases of subacute perforation with localized peritonitis
many loops of intestine may still
be contracting normally, so that
the abdomen may be far from silent
on auscultation. A plain X-ray
examination of the abdomen with
the patient in a sitting position
may show collections of gas as
concentric shadows under the
cupole of the diaphragm (see
Fig. 15), but these may some-
times be absent despite a definite
perforation.

In the course of three or four
hours, as the escaping gastric juice
is diluted by the peritoneal exudate,

(Reproduced by courtesy of Dr E Rohan Wilam>  the symptomsand signs often show

195, Saogmph ke stng oo opsient @ remarkable amelioration—yie

under both cupolz of the diaphragm Note outlne of ~ Stage of reaction. The pain be-

spleen on L side comes less severe and the respira-

tions easier; the pallor is replaced

by a slight flush and the patient feels much improved. The abdominal tenderness

and guarding may also diminish but as a rule they do not disappear entirely and are still
important diagnostic signs. Also the pulse rate may now show some elevation.

This improvement however 1s short lived, and after a few hours the pain returns, the
pulse becomes more raptd—up to 120 or more—and of poor quality, the temperature
nises, and the abdomen becomes more tender and distended as peritonitis progresses.

With subacute perforation—the so-called “leaking ulcer”—the symptoms are less
severe. The initial epigastric pain may not become generalized or may spread only to
the right side of the abdomen due to the fact that the fluid escapes down the right
paracolic gutter to the czcal region. The symptoms and signs may disappear spon-
taneously in the course of several hours or a localized abscess may form. Many of these
cases are dismissed n the first instance as exacerbations of ordinary ulcer pain, while a
few with marked signs 1 the night iliac region may be mistaken for cases of acute
appendicitis.

Dragrosis

Usually the tender “‘boarded” abdomen makes the diagnosis obvious, but if the
patient is first seen in the stage of reaction the true gravity of the condition may not be
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appreciated. With an accurate history and a ca.rcful exnminaliqn' }.mwever it should. ?e
possible to exclude such conditions as biliary colic, acute appendicitis, acute pan.creatm‘s,
“dijaphragmatic” pleurisy, or myocardial infarction. 'I'_he fcat‘uFes of spccna! diagnostic
importance are the suddenness of onset of the pain, the immobility of the patient and the
abnormal tenderness and rigidity. Occasionally percussion of the area of liver dullness
auscultation of the abdomen, or a radiological or electrocardiagraphic examination
may be helpful in making a correct diagnosis.

TREATMENT

There is considerable controversy at the present time as to the correct treatment of
perforated peptic ulcers. Three forms of management require to be considered, namely
simple suture of the perforation, immediate partial gastrectomy, and a medical
regime.

SiMPLE SUTURE. Until comparatively recently this was the method of treatment
universally adopted in this country. Its aim is to stop the continued infection of the
peritoneal cavity by closure of the perforation and to save the patient from death due
to perttonttis, It has the great advantage that it can be safely carried out by the rela-
twvely inexperienced surgeon, to whom this emergency often falls for treatment. The
details of the operative technique are given on page 204. The operation itself carries
Tittle intrinsic risk, the outcome depending almost entirely on the length of time that has
elapsed between the onset of the perforation and its suture. If the case is operated on
within six hours there should be practically no mortality. The site of the perforation
also influences the prognosis, for gastric perforations, especially those high on the lesser
curve, are more often fatal than duodenal perforations. Older patients are naturally
more hable to complications. These include all the complications that may follow any
abdominal operation, but pulmonary collapse and broncho-pneumonia, empyema
thoracis, and subphrenic or other form of residual abscess are especially common.

Simple suture is a purely life-saving procedure; it disregards completely the cure
of the ulcer responsible for the perforation. Strangely enough however many patients
enjoy a lengthy ission of their dyspeptic symptoms after suture of a perforation,
and 1t was formerly believed that a considerable proportion of the cases were actually
cured by this step. More prolonged follow-up studies by Iilingworth, Scott, and Jamieson
(1944) have established that the majority of the patients treated by simple suture of a
perforated peptic ulcer suffer a return of their dyspepsia within five years, and that over
50 per cent of them come eventually to elective surgery.

. Sumple suture combned with posterior gastro-enterostomy. Often the duodenum
is considerably narrowed when 2 perforation has been sutured and it might appear that
trouk?le from stenosis subsequently would be inevitable, But with judicious use of
gastric suctjon through a Ryle's tube post-operatively for a week or longer if necessary,
ull@dema 1n the region of the ulcer subsides, normal gastric emptying is usually resumed.
Cons.equemly a gastro-enterostomy to relieve anticipated stenosis is seldom indicated at
the time of closure of the perforation and 1s better avoided becanse of the risk of sub-
sequent stomal ulceration which seems to be specially great in perforation cases.
PRIMARY GASTRECTOMY. On the Continent of Europe, following the lead of von
Haberer (1919) and Yudin (1939), many chnics have adopted immediate partial

gastrectomy as the treatment of choice for perforated peptic ulcers, simple suture being
3
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reserved for the late cases in poor condition for which gastrectomy would be specially
hazardous. The advantage claimed for this practice is that the patient is thereby not
only cured of his perforation but also relieved of his disease. In the past it has seemed
to British and American surgeons that this operation, performed as an emergency
procedure, must subject the patient to quite unjustifiable risks. However, more recently
several surgeons in this country have been exploring the possibilities of primary
gasirectomy for perforated ulcers. They have been prompted to do so by the realization
that the majority of the patients with perforated gastro-duodenal ulcers treated by
simple suture come to elective surgery ultimately. Gastrectomy should not be practised
in late cases in poor general condition, or in patients with perforation of acute ulcers
or of chronic ulcers which did not cause severe dyspeptic symptoms. It is most strongly
indicated in cases with a long history of chronic indigestion, especially if they have had
a previous perforation. Most gastric ulcer perforations should probably be treated by
immediate gastrectomy because, as Doll (1950) has shown, in 8 per cent of them the
causal lesion is not a stmple ulcer but a carcinoma, and the best chance of curing the
patient probably lies with a primary resection. Most duodenal ulcers which perforate
are situated anteriorly and are not adherent, so that gastrectomy in these cases is not
as a rule technically difficult. None the less primary gastrectomy for a perforated ulcer
should only be undertaken if the same surgical facilities and skill are available for its
performance as for elective gastrectomy, and this proviso alone may considerably limit
the use of this method of treatment.

I it should be shown eventually that vagotomy in combination with gastro-enterost-
omy or hemi-gastrectomy gives satisfactory late results for uncomplicated duodenal
ulcer, the application of these alternative forms of elective surgery in the immediate
treatment of duodenal perforations would have to be considered.

CONSERVATIVE TREATMENT has been recommended in recent years especially by
Hermon Taylor (1951). It consists of passing a large bore stomach tube to evacuate
the gastric contents by suction, and subsequently maintaining continuous aspiration
of the stomach via a medium sized radio-opaque tube rather larger than a Ryle’s tube.
An mitial X-ray of the abdomen 1s taken to determine the size of the subphrenic gas
shadow and ensure that the tip of the tabe is well down in the stomach. The patient is
nursed 1n a semi-recumbent posimion and fluids and electrolytes are administered
parenterally for two or three days. An hourly pulse chart is kept, the abdomen is
frequently re-examuned and radiological examination is repeated after 24 hours. If
sighs and symptoms increase or if there is any marked enlargement of the gas shadow on
radiological examunation surgery 1s advised. If, on the other hand, the clinical condition
improves and the volume of gas diminishes, flurd feeds by mouth may be cautiously
recommenced after 48 hours.

Undoubtedly many perforations can be successfully treated by this method, but it
requires very close supervision and entails much more worry for the surgeon than does
immediate suture. Its proponents only advocate it for early cases which usually make
an uneventful recovery anyway after operative closure. The advantage claimed for
conservative treatment 1s that the period of convalescence and absence from work is
shorter after it than following operation but this seems a small consideration when
weighed against the lessened anxiety and assured results after simple suture. In the
writer's opirtion conservative treatment should only be employed if circumstances are
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such that emergency surgery cannot safely be practised, as, for cx.u‘m.plc, in a small ship
at sea, or in an isolated district abroad, remote from hospital facilities. . .
Fibrous Stenosis Following Ulcer. The fibrosis associated with a chronic or recurring
ulcer may result in considerable contraction of the stomach or d‘uo.denum. In the case
of an uleer on the lesser curve this causes an hour-glass constriction of the stomach;
with a duodenal or pyloric ulcer a simple
duodenal or pyloric stenosis is produced.

HoUR-GLASS STOMACH

This is found with an ulcer of the
middle third of the lesser curve which
has caused abundant formation of scar
tissue, extending into both anterior and
posterior walls of the stomach. The greater
curve is gradually drawn up towards the
ulcer and eventually the fibrosis forms a
tight constriction which divides the stomach
mto a proximal and a distal compartment.
Owing to the obstruction to its emptying,
the upper loculus is usually the larger, but
in some cases a duodenalulcer with stenosis
is also present so that the lower loculus
may also become distended.

Cunicar  FEATURES.  Patients  with
hour-glass constriction of the stomach are
nearly always middle-aged or elderly
females who gwe a long history of ulcer
dyspep§xa which has been acco.mpamed by FiG 16 Radiograph after a Barum meal of a
mereasing vormiting, the vomitus usually

patient with large lesser curve ulcer producing
being abundant and offensive. Pain may be an hour-glass constniction of the stomach
present or absent, depending on whether (Reproduced by courtesy of Dr E Rohan W ilhams)

the ulcer 1s active or healed.

On examination there may be signs of gastric dilatation, but the diagnosis of the
condition depends on radiological examnation after a barium meal. This outlines the
two pouches, and the communication between them and may show an ulcer crater (see
Fig. 16); sometimes a duodenal ulcer 15 also demonstrated.

DirrerentIAL DiaGNosis. The commonest cause of confusion 1s spasmodic hour-
glass contraction where the constriction 1s due not to fibrosts but to spasm 1n association
with a lesser curve ulcer. Radiologically the division of the stomach mto pouches is less
distinct and the spasm can often be overcome by an injection of atropin or banthine.
.)\lahgnam hour-glass contraction due to gastric carcinoma usually causes a longer more
irregular constriction between the pouches. Post-operatie adhesions may occasionally
constrict the stomach so as to cause an hour-glass deformity. Diaphragmatic herma
causes a constriction between the thoracic pouch and the remainder of the stomach but

the rzfdicgraph shows that the stomach 1s displaced and the constriction coincides with
the diaphragmatic shadow.
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TreATMENT. Formerly operations such as gastro-gastrostomy to anastomose the
two loculi and overcome the obstruction, or gastro-enterostomy to drain the upper
pouch directly into the intestine were recommended for this condition, Occasionally in
a particularly elderly emaciated patient with an hour-glass contraction one of these
procedures, which can be rapidly executed with httle shock, may still be advisable. For
most cases however a partial gastrectomy is the procedure of choice. It has the advantage
of removing the actual constriction which may contain an active ulcer,

PyLORIC OR DUODENAL STENOSIS

Stenosis from chronic pyloric or duodenal ulcer leads to dilatation of the stomach
and hypertrophy of its wall. The patient gives a history of ulcer dyspepsia, with copious
vomiting becoming the predominant symptom. Clinically there may be evidence of
gastric dilatatton m the form of splashing on succussion, or gastric peristalsis may be
visible. The diagnosts is confirmed by radiological examination.

From frequent loss of fluid and chloride in the vomitus, dehydration, hypochloremia,
and alkalosis may result. The most severe form of alkalemia in association with pyloric
stenosis occurs when the patient in addition to vomiting, has been taking large doses of
alkalis, Under these circumstances gastric tetany may be produced, causing carpopedal
spasms and demonstrable hyperexcitability of the facial nerve. In cases of prolonged
pyloric stenosis the fasting gastric juice may contain little free hydrochloric acid, but
the total acidity is high due to the production of organic acids, such as lactic and butyric
acid, by fermentation,

THE TREATMENT is surgical and follows the lines already di d mn the ma t
of uncomplicated duodenal ulcer. Cases of this kind with a healed duodenal uleer and
marked cicatricial stenosis are recogmized to be the best indication for simple gastro-
enterostomy, but at operation it is generally impossible to be quite sure whether the
uleer is still active or not. Most surgeons therefore prefer to employ their usual operative
treatment for duodenal ulcer—namely subtotal gastrectomy, or vagotomy plus either
Iimited gastrectomy or gastro-enterostomy—and reserve gastro-enterostomy alone for
specially elderly feeble subjects with stenosis.

In the preparation of these patients with pyloric stenosis—or hour-glass stomach—it
is important to correct dehydration and electrolyte imbalance due to prolonged vomit-
mng. In doing so 1t should be borne in mind that the depletion of chloride ions by loss
of gastric HCl is not accompamied by a commensurate drain of sodium jons. The
administration of saline which is frequently recommended in these cases to correct the
chloride deficiency will therefore provide the patient with more sodium than he
requires. Provided renal function 1s normal—but in these patients with stenosis who
have had prolonged alkalme treatment it 1s often impaired—the excess of sodium ions
may be satisfactorily excreted during the pre-operative period. If the infuston of saline
15 continued post-operatively however, the retention of sodium that ordinarily takes
place durmg the first three or four days after major surgery may result in considerable
imbalance. Some of the chloride for these cases with pyloric stenosis is thus bettet
supplied 1n the form of a solution of ammonium chloride, the cation of which can be
readily disposed of by the body without increasing the plasma sodium. The detailed
management of the fluid and electrolyte disturbances in these cases requires close
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biochemical supervision with frequent estimations of the concentration of the sodium
potassium and chloride in the plasma. . ] ]

In addition pre-operative gastric lavage should be carried out once ar twice daily
for several days before operation to overcome the local effects of the obstruction.

Jejunal or Stomal Ulcer

This form of ulceration occurs as an occasional complication after gastro-enterostomy
or, more rarely, after gastrectomy, but only when these operations have been performed
for duodenal ulcer, never after short-circuit or resection for gastric carcinoma, and
practically never after these procedures for gastric ulcer. As already indicated, it has
played an important role in determining the choice of operative procedure for duodenal
ulcer.

Jeyunal ulcers are usually situated in the first two inches or so of the efferent limb
of the anastomoséd jejunal loop or in the jejunum opposite the stoma, and in the great
majority of cases the ulcer actually extends proximally as far as the suture line between
the stomach and jejunum. Rarely does the ulcer lie on the gastric side of the anastomotic
line. The lesion has the appearance of any other peptic ulcer and exhibits the same
tendency to produce hzmorrhage, perforation or fibrosis, Perforation may occur into
the general peritoneal cavity, or, quite frequently, is of a more chronic nature, giving rise
to a localized abscess in the vicinity of the anastomosis or in the lesser sac, or penetrating
into the transverse mesocolon and colon and producing a gastro-jejuno-colic fistula.

Orniginally it was thought that jejunal ulcers were due to techmical faults at the
original operation—such as d to the jej by occlusion clamps, excision of
gastric mucosa, or the use of a non-absorbable suture material—but there is no clear
evidence that these play any significant réle. The one fairly constant feature about these
cases of jejunal ulcer is that they have had a severe hyperchlorhydria before operation
and that this usually persists afterwards, and as this state of affairs is most commonly
found in young or middle-aged male patients jejunal ulcer occurs more frequently in
these age groups than in older patients; it is rare in women at any age. It is said to be
especially common after operations in which an entero-anastomosis is made between
the imb of the jejunal loop, or the anastomosis between stomach and jejunum 1s made
on the Y principle advocated by Roux (1897). Either of these manceuvres has the effect

of draining bile and pancreatic secretion away from the part of the jejunum sutured to

the stomach, thus allowing unneutralized gastric juice to come in contact with jejunal
mucosa.

Clinical Features

The development of a jeyunal ulcer usually proclaims itself by causing a recurrence
of the patient's pre-operative pain, and the occurrence of genuine pain—as contrasted
with a feeling of epigastric fullness—after an operation for peptic ulcer 1s always pre-
sumptive evidence of further ulceration. Sometimes the pain has much the same
characteristics as a ditodenal ulcer pain, but it is often situated more to the left and
lower doyvn in the abdomen opposite the umbilicus; 1t is also frequently more severe
and continuous. Vomiting is not uncommon and bleeding in the form of melzna or
h.:ematemcsm is an important symptom. The symptoms may come on soon after opera-
tion and many patients who are subsequently shown to have jejunal ulcers admit on
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TREaTMENT. Formerly operations such as gastro-gastrostomy to anastomose the
two loculi and overcome the obstruction, or gastro-enterostomy to drain the upper
pouch directly into the intestine were recommended for this condition. Occasionally in
a particularly elderly emaciated patient with an hour-glass contraction one of these
procedures, which can be rapidly executed with little shock, may still be advisable. For
most cases however a partial gastrectomy is the procedure of choice. It has the advantage
of removing the actual constriction which may contain an active ulcer.

PyLORIC OR DUODENAL STENOSIS

Stenosis from chronic pyloric or duodenal ulcer leads to dilatation of the stomach
and hypertrophy of its wall. The patient gives a history of ulcer dyspepsia, with copious
vomiting becoming the predominant symptom. Clinically there may be evidence of
gastric dilatation in the form of splashing on succussion, or gastric peristalsis may be
visible. The diagnosis 1s confirmed by radiological examination.

From frequent loss of fluid and chloride in the vomitus, dehydration, hypochlorzmia,
and alkalosis may result. The most severe form of alkalzmia in association with pyloric
stenosis occurs when the patient in addition to vomiting, has been taking large doses of
alkalis. Under these circumstances gastric tetany may be produced, causing carpopedal
spasms and demonstrable hyperexcitability of the facial nerve. In cases of prolonged
pyloric stenosis the fasting gastric juice may contain little free hydrochloric acid, but
the total acidity is high due to the production of organic acids, such as lactic and butyric
acid, by fermentation.

THE TREATMENT 15 surgical and follows the lines already discussed in the management
of uncomplicated duodenal ulcer. Cases of this kind with a healed duodenal ulcer and
marked cicatricial stenosis are recognized to be the best indication for simple gastro-
enterostomy, but at operation it is generally impossible to be quite sure whether the
uleer is still active or not. Most surgeons therefore prefer to employ their usual operative
treatment for duodenal ulcer—namely subtotal gastrectomy, or vagotomy plus either
limited gasireciomy or gastro-enterostomy—and reserve gastro-enterostomy alone for
specially elderly feeble subjects with stenosis.

In the preparation of these patients with pyloric stenosis—or hour-glass stomach—it
is important to correct dehydration and electrolyte imbalance due to prolonged vomit-
ing. In doing so it should be borne in mind that the depletion of chloride ions by loss
of gastric HCI is not accompanied by a ate drain of sodium ions. The
administration of saline which is frequently recommended in these cases to correct the
chloride deficiency will therefore provide the patient with more sodium than he
requires. Provided renal function is normal—but in these patients with stenosis who
have had prolonged alkaline treatment it is often impaired—the excess of sodium jons
may be satisfactorily excreted during the pre-operative period. If the infusion of saline
is continued post-operatively bowever, the retention of sodium that ordinarily takes
place during the first three or four days after major surgery may result in considerable

imbalance. Some of the chloride for these cases with pyloric stenosis is thus better
supplied in the form of a solution of ammonium chloride, the cation of which can be
readily disposed of by the body without increasing the plasma sodium. The detailed
management of the fluid and electrolyte disturbances in these cases requires close
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again after a truly subtotal resection, total gastrectomy had to be considered—a serious
step indeed. But now vagotomy is available for these cases. Itcan be‘ per.formed through
the abdomen, or, if adhesions from previous operations make this difficult, a trans-
thoracic vagotomy may be employed instead. No large series of cases so treated and
followed for a long time has yet been published, but for stomal ulcer following an
adequate partial gastrectomy simple vagotomy is undoubtedly the cgrrec( treatmefn.
Where a very limited resection has been performed and a large gastric stump remains
it is probably wise to carry out a proper subtotal gastrectomy as well as performing
vagotomy. For recurrence after an adequate partial gastrectomy and vagotomy the only
effective operation available is a total gastrectomy.

Gastro-jejuno-colic Fistula. About 10 per cent of all jejunal ulcers that present for
surgical treatment are complicated by the development of a fistula into the colon. This
results in severe diarrheea, fecal vomiting and a rapid decline in the patient’s general
condition due to dehydration and electrolyte depletion and to lack of nourishment. It
is interesting that the pain of the jejunal ulcer usually disappears completely when a
fistula develops. Untreated the condition is inevitably fatal in a few weeks or months.
The diagnosis can usually be made by the characteristic clinical features and is confirmed
by radiological examination after a barium meal and enema.

SURGICAL TREATMENT

This 1s urgently required as soon as the patient can be brought into fluid and electro-
lyte balance by intravenous infusions and an®mia can be improved by blood transfusion.
Formerly it was the practice to separate the colon from the stomach and smalt gut,
close the opening in the former and carry out an extensive gastrectomy with resection
of the loop of jejunum containing the ulcer. This was technically difficult and time-
consuming and to these debilitated patients represented a formidable procedure carrying
a high operative mortality. Pfeiffer (1939) has shown that the diarrheea in this condition
is due not to the passage of food from the stomach into the colon as was formerly thought,
but rather to the entry of colon contents into the small gut through the fistula with the
production of a severe enteritis. It can be completely el ted by the establist
of a loop colostomy proximal to the fistula, that is in the right end of the transverse
colon or in the upper part of the ascending colon. Afier this step the patient’s general
health improves enormously and some weeks later the surgeon may make a direct attack
on the gastro-colic fistula with much less nisk. At this second operation the colon 15
separated from the stoma, partial colectomy being performed if necessary, and a high
partial gastrectomy is carried out with resection of the piece of jejunum containing the
ulcer. A vagotomy may be added if desired.

TUMOURS OF THE STOMACH
Benign Tumours
Acc?rding to Eusterman and Senty (1922) less than 1 per cent of all gastric neoplasms
:lxare I?emgn, but careful pathological examination may reveal tiny polyps more frequently.
“emgr! tumours may anise from any of the layers of the gastric wall and may form either
at plique-hke tumours or, more commontly, large protuberant growths which project

into the lumen of the stomach its € iy ollow
t or on ijts external su . T f vil
; ) face. he following types are
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retrospective questioning that they had occastonal slight dyspepsia long before they
reported to hospital again, But other patients, especially after gastro-jejunostomy, may
remain symptom free for § or 10 years before symptoms of a jejunal ulcer appear. Ina
large series of cases of jejunal ulceration Gibson and Priestley (1948) found that the
average nterval that elapsed between operation and the diagnosis of a jejunal ulcer was
3} years after gastro-enterostomy, but only 2} years after partial gastrectomy. Occasion-
ally the first real manife of the condition may be the occurrence of a hamorrhage or a
perforation.

Clinical examimation 15 usually negative though sometimes there may be a palpable
inflammatory mass in the vicimty of the anastomosis. The demonstration of a persisting
hyperchlorhydria on gastric analysis is suggestive and the detection of occult blood in
the stools is valuable supporting evidence. The radiologist can sometimes detect an
ulcer niche or elicit tenderness in the region of the stoma and note delay in emptying
through it. A jejunal ulcer can sometimes be seen by the gastroscope when radiology
has been negative, but the techmcal difficulties of gastroscopy in the post-operative
stomach are often such as to make a satisfactory viewing of the stomal region impossible.
In many cases of jejunal ulcer radiological and gastroscopic examination is negative and
the condition must be dragnosed essentially on the history of recurrent ulcer pain.

Treatment

This may be medical if the symptoms are slight, and under these circumstances
indeed the patient will probably be reluctant to contemplate further surgery. In most
cases however medical treatment 15 unavailing and operation is required, and in the
face of continued symptoms 1t should not be long delayed because the risks of complica-
tions with a jejunal ulcer are considerable.

OPERATIONS FOR JEJUNAL ULCER ARISING AFTER GASTRO-ENTEROSTOMY

The treatment adopted by most surgeons for an established jejunal ulcer after gastro-
enterostomy is a high partial gastrectomy with resection of the piece of jejunum attached
to the stomach. This is generally a more difficult operation than a gastrectomy for a
duodenal or gastric ulcer, and in the past has been regarded as especially dangerous.
As the report of Gibson and Priestley (1948) from the Mayo Clinic shows, this is no
longer true; n their series of cases there was an operative mortality of 2:9 per cent, and
87-5 per cent of the survivors had satisfactory results 5~—10 years after the operation.

Since the mtroduction of vagotomy, many cases of stomal ulcer after gastro-
enterostomy have been treated by this operation Good results have been claimed, but
from the inquiry of Jordon (1951) for the Amenican Gastro-Enterological Society on
the value of vagotomy 1n the treatment of jejunal ulcer, it is doubtful whether these are
as good as the results yielded by subtotal gastrectomy. Probably the majority of surgeons
still employ gastric resectton 1n the treatment of these cases, but many of them now
combine vagotomy with 1t in the hope that this will give the maximum protection
against recurrence.

OPERATIONS FOR JEJUNAL ULCER ARISING AFTER PARTIAL GASTRECTOMY

Before 1944 the surgical treatment of these cases consisted of a further partial
gastrectomy if that were possible, but if httle stomach remained or if the ulcer recurred
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and the correct procedure. Multiple benign polypi in the pyloric r.Cgi'on are best treated
by partial gastrectomy, as there is-strong evidence that this is a precancerous
condition.

SARCOMA OF THE STOMACH

Sarcomata ate comparatively rare tumours of the stomach and probably represent
not more than 1 per cent of all gastric neoplasms (Walton, 1930). They may occur at
almost any age, including childhood, but are commonest between thirty and ﬁl‘ty. The
sexes are affected equally. The tumour originates in the submucosa or muscularis often
towards the pyloric region, and either infiltrates the wall of the stomach, causing great
thickening, or forms a polypoid swelling projecting into the gasteic lumen or the
peritoneal cavity. Central necrosis of the growth may lead to ulceration and hemorrhage
or occasionally to cyst formation. Histologically three varieties of gastric sarcomata
can be recognized: the round celled sarcoma (which may be confused with an anaplastic
carcinoma), the spindle celled sarcoma, and, by far the commonest, the lymphosarcoma.
Metastases may occur in the liver or the related lymphatic glands, the latter being
especially frequent with Ilymphosarcomata.

Clinical Features

The symptoms do not differ essentially from those of a gastric carcinoma but vomit-
ing is not so frequent as 1n the latter condition and a palpable mass is even more common.
Achlorhydria is usual though not invariable. Radiologically the projecting endogastric
sarcoma shows as a smooth rounded filling defect which may be mistaken for a polypoid
carcinoma or a benign tumour, whilst the infiltrating variety of sarcoma may mimic
a diffusely invasive carcinoma. Gastroscopy is apt to be equivocal in these cases. Some
gastric sarcomata which project into the peritoneal cavity may cause no dyspeptic
symptoms at all, but may present as a puzzling abdominal swelling,

Treatment

Sarcomata of the stomach are often amenable to cure by gastrectomy, and unless the
growth has obviously spread beyond the scope of surgical eradication, or the general
condition contra-indicates operation, exploratory laparotomy should be performed, It
may then be found that hepatic or lymphatic metastases render excision impossible but
two thirds of Balfour and McCann’s (1934) cases were suitable for gastrectomy. Roughly
a third of the operation survivors lived for five years. X-ray treatment 1s a useful post-
operative adjunct after removal of lympho-sarcomata, because they are very sensitive
to radiotherapy.

CARCINOMA OF THE STOMACH
Incidence
?arcinoma of the stomach is a disease of appalling frequency and deadliness. The
Registrar-General's reports show that 1t is still the commonest form of malignant
disease encountered in this country—though carcinoma of the bronchus bids fair to
outstrip itin the near future. Every year in England and Wales some 15,000 persons
lose their life from gastric cancer. Moreover despite the gradual shrinkage of our
population there has been a steady increase in the number of deaths from cancer of the
stomach, as of most other organs, during the past 25-30 years, probably due in large
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Myomata and Fibromyomata. These are said to be the commonest benign tumours.
They consist of unstriped muscle mixed with a varying amount of fibrous tissue, are
normally single and generally originate near the curvatures of the stomach or towards the
pylorus. They may reach a large size.

Adenomata and Papillomata. These are usually small soft rounded pedunculated or
sessile tumours arising most frequently in the pyloric region and projecting into the
lumen. They may be single or, more commonly, multiple. Sometimes they occur in
association with carcinoma of the stomach. Stewart (1931) moreover has found that 28
per cent of all polyps show carcinomatous change, It seems likely therefore that adenoma
may sometimes be an intermediate stage in the development of gastric cancer.

When the polypi are especially numerous the condition is termed gastric polyposis.
Sometimes the polypi in this condition are confluent and form a well defined thickened
plaque in the gastric wall.

Neurofibromata and Neurolemmonmata, Neurofibromata are always part of a general-
1zed von Recklinghausen’s disease with cutaneous fibromata, pigmented spots, skeletal
deformities, etc. The lesions in the stomach are multiple small tumours usually project-
ng into the lumen,

Netirolemmoma on the other hand is usually unassociated with other nerve lesions.
It occurs singly and forms a large polypoid mass projecting into the stomach cavity, Often
there is a central mucosal defect on the summit of the swelling; this may deepen and
hemorrhage may take place from it.

Hamangioma. This is a rare tumour in the stomach and gives rise to a localized
bluish-black discoloration of the gastric wall which is liable to bleed.

Lipomata, These may form as small localized collections of fat in the subserous
or submucous layer Rarely do they enlarge to produce big projecting tumours.

Clinical Features. These tumours may be entirely “silent” or may cause vague
dyspepsia. Not infrequently they produce hemorrhage which may be severe and may
be the mode of presentation. Very rarely the tumour may initiate an intussusception
through the pylorus or a volvulus of the stomach. The tumour may be palpable clinically
if of large size. Radiological examination of the larger tumours shows usually a sharply
defined filling defect with a smooth surface, often with a punched out niche on its
summit, no evidence of infiltration of the gastric wall is seen and the mucosal folds
appear normal on screeming. Gastric polyposis on the other hand causes numerous
smooth closely grouped filling defects arranged like clusters of grapes, usually in the
pyloric region Gastroscopy will confirm that the tumour is covered with normal
mucosa and therefore presumably bemign, but 1t does not offer any other assistance in
deciding on the nature of the growth, except that hemangiomata can usually be recog-
nized by their colour. Usually the precise diagnosis depends on exploratory operation,
and the patient comes to laparotomy on a tentative diagnosis of carcinoma of the
stomach.

Treatment. If from the softness of the tumour at operation and the fact that it is
seen to be covered with intact mucous membrane on opening the stomach, the surgeon
feels confident that 1t is benign, a localized resection of the affected part of the stomach
is justifiable; but often it is impossible to be certain, Under these circumstances a

partial gastrectomy should be carnied out as for carcinoma. Sometimes frozen sections
may help the surgeon to make up his mind as to the nature of the growth at operation



THE STOMACH AND DUODENUM 65

and the correct procedure. Multiple benign polypi in the pyloric region are best treated
by partial gastrectomy, as there is -strong evidence that this is a precancerous
condition.
SARCOMA OF THE STOMACH

Sarcomata arc comparatively rare tumours of the stomach and probably represent
not more than 1 per cent of all gastric neaplasms (Walton, 1930). They may occur at
almost any age, including childhood, but are commonest between thirty and fifty. The
sexes are affected equally, The tumour origi in the sub or laris often
towards the pyloric region, and either infiltrates the wall of the stomach, causing great
thickening, or forms a polypoid swelling projecting into the gastric lumen or the
peritoneat cavity, Central necrosis of the growth may lead to ulceration and hxmorrhage
or occasionally to cyst formation, Histologically three varietics of gastric sarcomata
can be recognized: the round celled sarcoma (which may be confused with an anaplastic
carcinoma), the spindle celled sarcoma, and, by far the commonest, the lymphosarcoma.
Metastases may occur in the liver or the related Iymphatic glands, the latter being

peciatly frequent with lymph a

Clinical Features

The symptoms do not differ essentially from those of a gastric carcinoma but vomit-
ing is not so frequent as in the latter condition and a palpable mass is even more common,
Achlorhydria is usual though not snvariable. Radiologically the projecting endogastric
sarcoma shows as a smooth rounded filling defect which may be mistaken for a polypoid
carcinoma or a benign tumour, whilst the infiltrating variety of sarcoma may mimic
a diffusely invasive carcinoma. Gastroscopy is apt to be equivocal in these cases. Some
gastric sarcomata which project into the peritoneal cavity may cause no dyspeptic
symptoms at all, but may present as a puzzling abdominal swelling.

Treatment

Sarcomata of the stomach are often amenable to cure by gastrectomy, and unless the
gruw§13 has obviously spread beyond the scope of surgicat eradication, or the general
condition contra-indicates operation, exploratory laparotomy should be performed. 1t
may tl’fen be found that hepatic or lymphatic metastases render excision impossible but
two }hn‘ds of Baifour and McCann’s (1934) cases were suitable for gastrectomy. Roughly
a third of the operation survivors lived for five years, X-ray treatment is a useful post-

aperative adjunct after removal of lympho-sarcomata, because they are very sensitive
to radiotherapy.

CARCINOMA OF THE STOMACH
Incidence

Re gigirf:gx:a ofl‘!he stomach is a disease ,Of a?pallmg frequency and deadhiness. The
disease enco::;:a Sdrfpoﬂs show that 1t is still the commonest form of malignant
oulstrip it in the mear . this country—though carcmoma of the bronchus bids farr to
Tose thert it fe: near fuh:u'e. Every year in England and Wales some 15,000 persons
population ‘her“;m gastric cancer. Moreoyer despite the gradual shrinkage of our
stomach ¢ has been a steady increasc in the number of deaths from cancer of the

> s of most other organs, during the past 25-30 years, probably due n large
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measure to the fact that people are living longer and being exposed 1o the
risks of developing cancer that attend advanced age. There is certainly no 1
anticipate any change in the trend of incidence in the immediate future.
According to Harnett (1947) carcinoma of the stomach occurs most fr
between the ages of 45 and 75 years and is twice as common in men as in women
is a marked racial and geographical variation in the incidence of the discase.
is commonest in white peoples and very rare in most coloured races. The incid
England is only about half that in most Western Europzan countries, and there
to be a lower incidence in Southern England than in Northern England or Scc
Though a striking familial tendency 1o gastric cancer is sometimes apparent, it h
been possible to establish this on a valid statistical basis.

Etiology

Little more is known of the cause of cancer of the stomach than of malignant dis
in general, but certain factors do seem to be of =tiological significance:

Experimental Data. The Danish worker Fibiger (1913) claimed that by feeding -
on cockroaches infected with the gastric nematode Gangs lenema neoplasticum, chro
irritation of the stomach could be produced resulting in the development of chro
gastritis, polyposis, and eventually carcinoma. Subsequent investigators such as Pass-- =
Lees, and Knox (1936) however incline rather to the view that Fibiger's results were d.
fo a hyperkeratosis resulting from a vitamin-A deficiency in the diet.

There is experimental evidence for the view that ingestion of superheated fat ma
provoke cancer of the stomach in the mouse or rat (Peacock, 1947). It would appsa
that heating the fat to a temperature above 250 degrees results in the production Ol
carcinogenic substances. Administration of one of thess substances, such as methyl-
cholanthrene, either mixed with the food or by injection into the gastric mucosa, has _
caused sq celled car in the h or for h of susceptible mice. .
Strong (1945), working with hybridized mice, has succeeded in perpetuating the )
carcinogenic effect of methyicholanthrene through subsequent generations of mice
without further administration of the carcinogen. Excellent reviews of the expsrimental

work on the production of gastric cancer have bsen published by Klein and Palmer
(1941) and Barrett (1946).

Clinical Precursors:
(1) ApenomatoLs PoLyes
1t would seem that, as with the colon and rectum, adenomatous polyps may occasion-

ally be the starting ponts for mahignant disease of the stomach, but the explanation of
the hyperplasia leading to the former and culminating in the latter has still to bz found.

(2) CHRONIC GASTRITIS AND PERNICIOUS ANEMIA

It has long been debated whether chronic gastrijts in the human may predispose to
the development of gastric cancer, 1n the same way as chronic colitis has now been
established to do for colonic cancer (see page 67). Unfortunately gastritis is a much
Jess definite clinical entity than ulcerative colitis and does not call for surgical treatment,
so that it is difficult to secure accurate clinical or pathological data on this possible
malignant predisposition.
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One form of gastritis however docs present in an easily recognized form and‘is
amenable to careful follow-up study, and that is the atrophic gastritis found jn associa-
tion with pernicious anemia. Kaplan and Rigler (1945) subjected 293 patien!s.wjith
achlorhydria and gastritis in combination with pernicious an@mia to repeated c!mxcal
and radiological examinations, and reported that 36 or 12 per cent developed carcinoma
of the stomach. This incidence would seem to be higher than the incidence that might
be expected in the ordinary population of the same age and sex distribution;. apd
presumably further follow-up of these cases will reveal additional carcinomata, Wilkin-
son (1950) in this country, however, has also reviewed a large series of patients with
pernicious anemia and is not convinced that they show any unusual predisposition to
the development of gastric cancer.

(3) Curonic Gastric ULCER

Another chronic irmtative process found in the stomach is a chronic peptic ulcer,
and the possible predisposition to malignant degeneration engendered by such a lesion
requires to be examined. In some ulcerating carcinomata of the stomach the gross
appearance may closely resemble that of a benign peptic ulcer, and the histological
examination in these and other more typical gastric cancers may show evidence of pre-
existing simple chronic ulceration. It has been claimed by Wilson and McCarty (1909)
of the Mayo Clinic that at least 70 per cent of all gastric carcinomata show such evidence,
but most pathologists in this country have been unable to confirm this very high estimate.
Thus Dible (1924) in a very careful investigation of cases of gastric cancer found no
indication whatsoever of pre-existing peptic ulceration in 84 per cent, and in the remain-
ing 16 per cent considered the evidence on this point completely equivocal. Newcomb
(1933) and Stewart (1931) reported that 12-16 per cent of the specimens of malignant
disease of the stomach examined by them showed histological signs of previous chromie
peptic ulceration and were to be regarded as examples of carcinoma-ex-ulcere or ulcer-
cancer.

Bearing on this problem is the related one as to how frequently an apparently benign
gastric ulcer undergoes malignant change. Many simple gastric ulcers on section show
near their margins groups of epithelial cells arranged 1n small clusters or irregular
tubules. Some pathologists have regarded these cells as evidence of malignant change
and as a consequence have formed the opinion that ulcers frequently become carcino-
matous. Others consider these to be normal epithehal cells displaced by fibrosis and
contraction of the gastric wall. Moreover, a high estimate of the frequency of carcino-
matous change 1n simple peptic ulcer of the stomach accords 1ll with impressions derived
from the conservative chinical management of patients suffering from this latter condition.
The most strilung clinical evidence on this point is that reported by Balfour from
the Mayo Climic. It used to be the practice in that institution to treat apparently benign
gastric ulcers by simple gastro-enterostomy, the ulcer itself being untouched surgically.
On a long-term follow-up extending over many years, of 1,200 cases treated in this way

Balfour found that only 6 per cent had developed carcinoma of the stomach, and it 1s
h\'ghly likely that 1n most of these patients the lesion was malignant ab initio and wrongly
diagnosed at operation. It may be said therefore that whilst chronijc gastric ulcer
undoubtedly may undergo carcinomatous change, the mcidence of this devel
probably very low, certainly less than 6 per cent. B

15
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P*athology
Primary gastric carcinoma may occur in any part of the stomach but originates more
frequently in the pyloric region than elsewhere. According to Willis (1953) the relative
mcidence of growths 1n the different parts of the stomach as determined in a large series
of necropsies js as follows.

Pylorsc region . . 474 = 47 per cent

Lesser curve . . . 262=26 ,, |,

Cardra . . .13 =10 ,,

Rest of stomach . 89=9 ,

Whole stomach . . . 78— 8 . .
1006

Though double or multiple primary carcinomata have been described in the stomach
the growth 1s usually single and presents in one of the following forms (It must be under-
stood however that these are not hard and fast
g™ distinctions and that some growths exhibit the

- features of more than one type):

(1) The Polypoid or Fungating Growth. This
forms a big soft cauliflower-like mass protru-
ding nto the lumen of the stomach (see Fig.
17). If situated in the body of the stomach it
may reach a large size without interfering
with the passage of the gastric contents, but
1f, as 1 more common, it occurs in the pyloric
region 1t may soon cause obstruction. The
surface of the tumour rapidly undergoes
necrosis leading to ulceration, h@morrhage,
and cachexia. Spread through the wall of the
stomach is a slower process as a rule than
with deeply ulcerating growths so that results
of surgical excision are generally better than

Fic 17 Specimen of stormach showing poly- with ‘."her f?rms of gastric cancer.

pod carcinoma growing from the posterior Histologically these growths are usually

wall of the pyloric regton and proecting  found to be composed of columnar cells

nto the lumen . . >
arranged in tubules but sometimes a spheroidal
celled form is encountered.

(2) The Colloid or Mucoid Growth. This is a relatively rare type of gastric carcinoma
in which collord degeneration has taken place with the production of large quantities
of mucus-hke material in the cells, acini and tissue spaces. The malignant cells become
bloated and undergo a displacement of their nuclei to one side so that they present a
“signet-ring” appearance. The growth is usually found in the pyloric region, it tends to
infiltrate the stomach wall widely, causing much thickening and giving it a peculiar
translucent appearance. It seldom mvades the mucous lining of the stomach but soon
reaches the peritoneal surface and gives rise to widespread peritoneal metastases and
involvment of adjacent organs, which may be gummed together by thick gelatinous
material.
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(3) The Diffuse Leather-bottle Stomach; Linitis Plastica or Fibromatosis of the
Stomach. In this form the gastric wall, first usually in the pyloric region, later in the
body and finally sometimes throughout the entire stomach, undergoes a diffuse thicken-

ing and induration often measuring
2 cm. across (see Fig. 18). This is due
mainly to fibrosis in the submucous
and subserous layers; the muscle coat
presents a remarkable appearance on
section, for the circular fibres are seen
to be greatly hypertrophied and
separated by fibrous bands, the
appearance being termed segmenta-
tion of the muscle. The serosa over-
lying the thickening is usually pearly
white in colour. The mucosa is usually
thrown into deep folds due to the con-
tracted condition of the organ. It 1s
wdematous and shows catarrhal
changes, and 1in many cases it con-
tains an ulcer in the pyloric region,
which is presumed to be the starting

Fic 18 Spectmen of stomach the seat of a hnitss plas-
tica—*"leather-boltle stomach

point of the growth. As a result of the changes in its wall the stomach becomes greatly
contracted and its capacity may be reduced to a few ounces. Usually there is no stasis

and food passes through it with great rapidity.

FiG 19 Specimen of ulcerating carcinoma of the pyloric part and

body of the stomach

Microscopic examination
discloses a dense fibrosis of
the gastric wall in which are
buried groups of spheroidal
cancer cells, Sometimes many
sections have to be examined
before any cells are dis-
covered. Failure to detect
mahignant cells at all in such
cases had led to the idea that
a simple fibromatosis of the
stomach may exist, but it is
probable that all these cases
are malignant.

Lymphatic  metastases
may occur late in the course of
the disease. Hepatic deposits
are likewise often long
delayed.

(4) The Ulcerating Carcinoma. This is the commonest type of gastric cancer and
may occur anywhere in the stomach but is most frequently found in the pyloric region
or on the lesser curve. Usually 1t presents the appearances of a typical malignant ulcer,
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with a shallow irregular crater lined by necrotic malignant tissue, the edges being hard,
raised and nodular. The base of the ulcer and the surrounding gastric wall may be much
indurated. The serosa may be relatively normal in the carly stages but later is usually
invaded by the growth and is hard, white and nodular. When the part of the stomach
containing the ulcer is cut across it is seen that the entire ulcer is raised above the
surrounding mucosa and really projects into the lumen of the stomach, this being in
sharp contrast with what obtains in simple peptic ulcer (see Fig. 19). Sometimes however
an vlcerating carcinoma may closely resemble a benign peptic ulcer except that at one
point on the circumference of the lesion more typical appearances of a new growth are
seen in the form of a raised nodular edge or infiltration of the gastric wall.

Microscopically these growths are usually seen to be composed of spheroidal cells
arranged in clusters in a fibrous stoma, but sometimes an alveolar formation is found.

Secondary Gastric Carcinoma. This results from spread of carcinomata of adjacent
viscera such as the esophagus, gall-bladder, pancreas, or transverse colon. Many
growths of the upper part of the stomach involving the cardia turn out to be squamous
epitheliomata derived from the cesophagus.

Spread of Carcinoma of the Stomach

Direct Spread. Any form of carcinoma of the stomach as it increases in size, spreads
by direct continuity through the substance of the gastric wall. Infiltration of the sub-
mucosa may be apparent to the naked eye as white streaks of growth at the periphery of
the primary lesion, and around this again is a zone of microscopic spread in the intra-
mural, chiefly submucous, plexus of lymphatics of the stomach wall, This extension
beyond the palpable and evident edge of the primary lesion is often 1-1}in. wide accord-
ing to Coller, Kay and McIntyre (1941).

The gross spread of gastric cancer takes place in all directions but apparently
stops short at the pyloroduodenal junction. On microscopical examination, however, as
Castleman (1936) and Zmmnger and Collins (1949) have shown, the Iymphatics of the
duodenal wall may be seen often to contain carcinoma cells to a distance of 1 in. or more
beyond the pylorus, so that resected specimens of gastric carcinoma not infrequently
contain microscoprc evidence of growth at the distal line of resection.

At the proximal end of the stomach there appears to be no hindrance whatsoever to

* the invasion of the cesophageal wall by direct extension of gastric carcnomata—or of
the gastric wall by cesophageal growths. Both macroscopic and microscopic spread
occurs with the greatest of ease, the latter somettmes to a distance of 4 or 5 ¢cm. according
to Eker (1951).

Direct spread of carcinoma of the stomach also leads to penctration of the gastric wall

so that the perttoneal surface 1s eventually invaded. Further extension may then take
place 1n two ways:

(2) By TRANSCELOMIC SPREAD THROUGH THE PERITONEAL CAVITY
Carcinoma cells break loose from the peritoneal aspect of the growth and mostly
descend under the influence of gravity towards the pelvis. They may become engrafted
on other peritoneal surfaces giving nise to nodules or plaques of growth on the parictal
peritoneum, greater omentum, and other viscera, notably the pelvic organs. Sometimes
large tumours are produced i this way in the ovartes—the Krukenberg tumours—and

-,
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sometimes when the primary gastric lesion is small the pelvie condition may be regarded
as a primary ovarian tumour.

(b) BY SPREAD TO ADJACENT ORGANS

Quite frequently the peritoneal surface of the stomach overlying the growth becomes
adherent to neighbouring organs such as the pancreas, liver, omentum, transverse colon,
ot mesocolon, or small gut, before the malignant process actually reaches it. In due
course the growth will invade these organs and be disseminated by their lymphatic
system in addition to that of the stomach itself, but in the earliest stages the adhesiox}s
are often purely inflammatory and contain no malignant cells, though at operation this
can never be assumed.

Lymphatic Spread. In pages 3-5 the extensive nature of the Iymphatic connections
of the stomach has been emphasized. Gastriccarcinomata frequently metastasize through
the lymphatic system and this fact has to be taken into account in planaing radical
surgery. For the most part the direction of lymphatic spread is in accordance with the
general plan of drainage shown in Fig."J, but some important variations occur.

Growths of the upper third of the stomach and the cardia tend to mvolve all three
lymphatic zones and, as Allison and Borrie (1949) and Eker (1951) have convincingly
demonstrated by dissection of operative specimens, may therefore spread by all available
lymphatic routes—to the glands around the cardia and accompanying the left gastric
artery, to the pancreatico-lienal glands along the short gastric arteries and the splenic
artery and pancreas, and to the glands along the gastro-epiploic arcade. It is to be noted
especially that glands in the distant supra- and sub-pyloric regions may also be
implicated.

The very much commoner growths of the pyloric region and distal half of the stomach,
involving as they do only the lymphatic zones A and B, spread primarily to the glands
on the gastric and gastro-epiploic arcades along the lesser and greater curves respectively.
The gastro-epiploic glands are most numerous below the pyloric antrum-—the sub-
pyloric glands, which frequently contain metastases from pyloric carcinomata. Even
more frequent is involvement of the lesser curve glands. From them spread may occur
to the night to glands on the hepatic artery even as far as the portal fissure, but more
commonly takes place to the left and upwards along the left gastric artery and eventually
to glands on its main stem and around the ceehiac axis. A sub-group of the left gastric
glands 1s the chain surrounding the cardia, and these may be involved with the left
gastric group even from a pyloric carcinoma—a significant point in regard to the prospect
of eradicating such growths by a subtotal gastrectomy dividing the stomach to the right
of the cardia. Further, as Eker (1951) has shown, carcinomata in the pyloric segment
of the stomach may sometimes produce metastases mn the glands of the pancreatico-
henal group.

Whatever glands may be affected primanly, the ultimate spread is to the ceeliac
glands, and in advanced growths there may be a solid mass of neoplastic tissue in the
region of the ceeliac artery. Further extension may occur from mvasion of the nearby
::dr?:sl;ni:t(::h:ﬂ;: dlyrpp:;lauc charfm;ls driinmg upwards through. the posterior
of Virchow or Trolfl("‘ (?8139) ‘ ;\ol?t ol elnec 1 esp'emany or the left Slde-'-lhe glands
Teres 1o the ambilion. and res;m A ernatively extension may fol.low the ng.amemum

in the development of an umbilical metastasis.
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with a shallow irregular crater lined by necrotic mahgnant tissue, the edges being hard,
raised and nodular. The base of the ulcer and the surrounding gastric wall may be much
indurated. The serosa may be relatively normal in the carly stages but later is usually
invaded by the growth and is hard, white and nodular. When the part of the stomach
containing the ulcer is cut across it is seen that the entire ulcer is raised above the
surrounding mucosa and really projects into the lumen of the stomach, this being in
sharp contrast with what obtains in simple peptic ulcer (see Fig. 19). Sometimes however
an ulcerating carcinoma may closely resemble a benign peptic ulcer except that at one
point on the circumference of the lesion more typical appearances of a new growth are
seen in the form of a raised nodular edge or infiltration of the gastric wall,

Microscopically these growths are usually seen to be composed of spheroidal cells
arranged 1n clusters in a fibrous stoma, but sometimes an alveolar formation is found.

Secondary Gastric Carcinoma. This results from spread of carcinomata of adjacent
viscera such as the cesophagus, gall-bladder, pancreas, or transverse colon. Many
growths of the upper part of the stomach involving the cardia turn out to be squamous
epitheliomata derived from the eesophagus.

Spread of Carcinoma of the Stomach

Direct Spread. Any form of carcinoma of the stomach as it increases in size, spreads
by direct continuity through the substance of the gastric wall. Infiltration of the sub-
mucosa may be apparent to the naked eye as white streaks of growth at the periphery of
the primary lesion, and around this again is a zone of microscopic spread in the intra-
mural, chiefly submucous, plexus of lymphatics of the stomach wall. This extension
beyond the palpable and evident edge of the primary lesion 15 often 1-13in. wide accord-
ing to Coller, Kay and MclIntyre (1941).

The gross spread of gastric cancer takes place in all directions but apparently
stops short at the pyloroduodenal junction. On microscopical examination, however, as
Castleman (1936) and Zinninger and Collins (1949) have shown, the lymphatics of the
duodenal wall may be seen often to contain carcinoma cells to a distance of I in. or more
beyond the pylorus, so that resected specimens of gastric carcinoma not infrequently
contain mrcroscopic evidence of growth at the distal line of resection.

At the proximal end of the stomach there appears to be no hindrance whatsoever 1o
* the mvasion of the esophageal wall by direct extension of gastric carcinomata—or of
the gastric wall by eesophageal growths. Both macroscopic and microscopic spread
occurs with the greatest of ease, the latter sometimes to a distance of 4 or 5 cm, according
to Eker (1951).

Direct spread of carcinoma of the stomach also leads to penetration of the gastric wall

so that the peritoneal surface is eventually invaded. Further extension may then take
place in two ways

(a) By TRANSCELOMIC SPREAD THROUGH THE PERITONEAL CAVITY

Carcinoma cells break loose from the peritoneal aspect of the growth and mostly
descend under the influence of gravity towards the pelvis. They may become engrafted
on other peritoneal surfaces giving nise to nodules or pliques of growth on the parietal
peritoneum, greater omentum, and other viscera, notably the pelvic organs, Sometimes
large tumours are produced in this way in the ovaries—the Krukenberg tumours—and
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Fic. 20 Rachograph after a Barum meal showing Fic. 21. Radwgraph after a Bacum meal in &
an weeguias flling defect due to a carcinoma of pattent with pyloric obstruction due to car-
the pylonic region. cinoma,

(Reproduced by courtesy of Dr E Roha Wsthams) (Reprodduced by courtesy of Dr. £ Rahan B iftiams)

FIc 22 Radogroph after a Banum meat showiny Fig. 23 R
. adiograph V-
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botie- stomacy g a large mahgnant ufcer on the lesser cunve

The raised edges of the crater have ca
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Reproduced by courtess of Or £ Roban Williams) shazp indentation at the neck of the uleer giving
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Blood Spread. At any stage in the development of the primary growth invasion of a
vein in the gastric wall may occur and this may be followed by embolism of malignant
cells in the portal vemn, with the formation of hepatic metastases. These may involve
one or both Iobes, and may occur on the surface and be casily palpable, or be confined
to the interior of the liver. (A solitary small secondary deposit on the surface of the
liver may be extremely difficult to distinguish from a small cyst or angioma, at any rate
on palpation.)

From the liver spread may occur via the blood stream to the lungs or rarely to the
systemic structures—bones, skin, etc. “These are usually late manifestations of the
disease.

Clinical Features

Symptoms. The first symptoms are failure of appetite, loss of weight, and lack of
energy, and the patient becomes anemic. If the growth is situated in the middle part of
the stomach well away from either orifice dyspeptic symptoms may be completely
absent and the patient may attribute his complaint 1o overwork or post-influenzal
debility, or detection of the anemia may lead to a tentative diagnosis of pernicious
anemia. Though the anemia in these cases is of secondary type it is associated with a
fairly high colour index so that it may closely mimic a true Addisonian anzmia.

If the growth involves the pyforus there may be a vague indigestion consisting chiefly
of fullness, pain and discomfort after meals. Usually the pain is slight and lacks the
definition and regulanty of a peptic ulcer pain, but sometimes in an ulcerating growth
or cancer-ex-ulcere the pain may closely resemble that of a peptic uleer, Eventually in
these cases with pyloric lesions vomting occurs and may be profuse; the vomitus often
contains altered blood and 1s particularly offensive. Rarely does a patient with a gastric
carcinoma suffer from a sudden severe hzmorrhage, ing his urgent ad
to hospital. With growths involring the cardiac orifice the main symptom is progressive
dysphagia as with carciroma of the cesophagus.

In patients with a pre-existing chrome peptic ulcer the occurrence of malignant change
is indicated by a siriking alteration m the symptomatology. The pain loses its periodicity
and is no longer relieved by meals and alkalis, the previous good appetite is replaced by
distaste for food. In these cases free HCI 1s not only present in the gastric contents but
may be excessive in amount.

Physical Signs. In early cases of carcinoma of the stomach there are no abnormal
physical signs on clinical examination. Unfortunately most patients present late in the
course of the disease and often marfest obvious abnormalities. There is usually evidence
of Joss of weight A palpable mass may be detected in the epigastric region with
carcinomata of the pylorus or body of the stomach, or if there 1s gross pyloric obstruc-

tion gastric splashing may be ehcited. The liver may be paipable, hard, and nodular due
to metastases; somefimes jaundice 1s present from the same cause or from obstruction
of the common bile duct by enlarged glands in the portal fissure. In cases with peritoneal
deposits ascites may be demonstrable or a shelf of growth may be palpable in the recto-
vesical or recto-uterine pouch on pelvic exammation. Malignant invasion of the
umbtlicus may lead to 1ts induration and fixation. The neck should always be examined
for enlarged glands n the left or night supraclavicular region.
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growth, but occasionaily persistent clinical suspicion in the face of negative radiological
and gastroscopic findings may necessitate exploratory laparotomy. In dealing with
ulcerating lesions doubt as to whether the condition is benign or malignant sometimes
remains afier the stomach has been cxplored at laparotomy. In these cases it will be
wisest to treat the ulcer as malignant unless it appears that by so doing the immediate
operative risks will be greatly increased-—as when a total gastrectomy replaces a partial
gastrectomy—and the chances of the lesion being malignant are not held to be sufficiently
great to justify these additional hazards.

Presymptomatic Diagnosis. The ideal obviously would be to diagnose gastric cancer,
not merely soon after the onsct of symptoms, but at a pre-symptomatic stage. Attempts
to do so are being made in America in various Cancer Detection Clinics, such as at the
Memorial Hospital for Cancer and Allied Diseases in New York. These cater for
symptomless individuals usually over 45 or 50 years of age, who attend regularly for a
complete physical examination and special investigations to exclude a malignant or
premalignant lesion in any part of the body. So far as gastric cancer is concerned the
essence of the method is radiological examination. A specially rapid technique is used
to enable many patients to be X-rayed in a short space of time. Even so the radiological
labour 1s considerable and the returns are apparently very small. St. John, Swenson and
Harvey (1944) discovered only three carcinomata in 2,400 patients of over 45 years of
age who were examined 1n this way. In some clinics to reduce the strain on the radiology
department routine X-ray examination is replaced by gasinc analysis: only those
individuals with an achlorhydria or marked hypochlorhydria proceed to radiology
Certain patients with gastric carcinoma unassociated with anacidity would of course
escape diagnosis by this routine but the majority would be detected, and the scheme is
more practicable than that of universal radiological investigation.

Complications of Carcinoma of the Stomach

(1) Pyloric or Cardiac Obstruction. This is frequently an wntegral part of the disease.

(2) Hemorrhage. Usually this is of a chronic nature, but sometimes severe hema-
temesis and melena are produced. This should be managed along the same line as
hemorrhage from a peptic ulcer, 1n most cases the bleeding ceasing under conservative
treatment,

(3) Perforation. A gastric carcinoma, especially one anising in a pre-existing simple
ulcer, may perforate into perigastric adhesions causing a localized abscess, or into the
general peritoneal cavity. If free hydrochloric acid 1s present in the gastric secretion
the perforation produces the same symptoms as does perforation of a peptic ulcer, but
if there 15 complete achlorhydria the perforation may be much more insidious and give
rise to peritonitis without any dramatic onset. The treatment consists of immediate
operation at which the diagnosis of perforation is confirmed and the presence of a
gastric carcinoma as the cause of the perforation 15 usually established. Sometimes the
true nature of the nitial gastric lesion may not be appreciated. Indeed 1t has been found
by Dol (1950) that 8 per cent of a series of cases with perforations of what appeared
to be simple gastric uleers, eventually developed signs of carcinoma of the stomach
}vh\ch was presumably responsible for their previous perforation. He has advocatex;
immediate partial gastrectomy for all gastric—as contrasted with duodenal

N 1—perfora-
tions. Certainly a biopsy should be taken from the edge of the perforation oo

in all cases
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Special Investigations
RADIOLOGICAL EXAMINATION

This is the most valuable method of diagnosis, and it is useful even in cases which
are clinically obvious, to show the precise situation and cxtent of the growth. An early
growth may be revealed as a localized break in the mucosal relief pattern with some
nigidity of the gastric wall. Well developed carcinomata may cause a large irregular
filling defect (sce Fig. 20) or may produce pyloric obstruction with gross dilatation of the
stomach (sec Frg 21). When the stomach wall is extensively infiltrated by carcinoma
as i leather-bottle stomach it 1s shown radiologically to have rigid walls, a narrow
lumen and to empty with unusual rapidity (see Fig. 22). The most difficult cases to
diagnose radiologically are those with an ulcerating lesion on the lesser curve, because
this may resemble a benign peptic ulcer. It has been said that any ulcer greater than 3 cm.
across should be regarded as malignant, but this is not a reliable criterion because benign
ulcers 1n this situation frequently exceed this size (see Fig. 16). In malignant lesions the
ulcer niche 1s often less perfectly concave, there may be evident infiltration and indura-
tion of the adjoiming gastric wall, 1f the ulcer is not too high up in the stomach for the
radiologist to demonstrate this by switable palpation, or the raised edges of growth may
meet and shut off, partially or completely, the barium in the crater from that in the
body of the stomach, as a discrete semilune or disc of opaque material—the meniscus
sign of Carman (1913) (see Fig. 23). Carcinomata of the cardia may be revealed by a
hold up of the swallowed barium at this point and by defective filling in this region.

GASTROSCOPY
See page 54

GASTRIC ANALYSIS

Usually a marked hypo- or achlorhydra 1s noted, but in a quarter of the cases the
gastric acidity 1s within normal lumits or excessive (Swynnerton and Truelove, 1952).
Usually lactic or butyric acid 1s present due to fermentation. Exfoliated cancer cells
have been demonstrated in the gastric contents on occasions, and methods of diagnosis
have been developed which consist of rubbing off cells from the surface of the growth
by means of a swallowed nflatable balloon with a-roughened abrasive outer surface,

from which the cells are subsequently recovered, stained and demonstrated micro-
scopically.

EXAMINATION OF STOOLS FOR OccuLT BLoOD

Usually the presence of occult blood can be demonstrated by the benzidine test or
by spectroscopy applied to the stools,

Diagnosis
Considerable delay often attends the diagnosis of cancer of the stomach due to the
fact that the initial symptoms may be dismissed as being due to simple indigestion or
anemia. It cannot be too strongly emphastzed that any indigestion, anmia or loss of
weight and energy ansing 1 a patient over middle age demands thorough investigation.
It is rare nowadays with good radiology, supplemented if necessary by gastroscapy, to
be unable to reach a defimte decision regarding the presence or absence of a malignant
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growth, but occasionally persistent clinical suspicion in the face of negative rad.iologic.:al
and gastroscopic findings may necessitate exp!qmto.ry ln;‘)arotomy. ) In dealing 'thh
ulcerating lesions doubt as to whether the condition is benign or malignant sgmepmes
remains after the stomach has been explored at laparotomy. In these cases it wx]l. be
wisest to treat the ulcer as malignant unless it appears that by so doing the 1mmedxqte
operative risks will be greatly increased—as when o Soml gastrectomy replaces a p'amal
gastrectomy—and the chances of the lesion being malignant are not held to be sufficiently
great to justify these additional hazards. ) )

Presymptomatic Diagnosis. The ideal obviously would be to diagnose gastric cancer,
not merely soon after the onset of symptoms, but at a pre-symptomatic stage. Attempts
to do so are being made in America 1n various Cancer Detection Clinics, such as at the
Memorial Hospital for Cancer and Allied Diseases 1n New York. These cater for
symptomless individuals usually over 45 or 50 years of age, who attend regularly for a
complete physical exammation and special investigations to exclude a malignant or
premalignant lesion in any part of the body. So far as gastric cancer is concerned the
essence of the method is radiological examination. A specially rapid technique is used
to enable many patients to be X-rayed in a short space of time. Even so the radiological
labour is considerable and the returns are apparently very small. St. John, Swenson and
Harvey (1944) discovered only three carcinomata in 2,400 patients of over 45 years of
age who were examined in this way. In some clinics to reduce the strain on the radiology
department routine X-ray examination is replaced by gastric analysis; only those
indviduals with an achlorhydria or marked hypochlorhydria proceed to radiology.
Certamn patients with gastric carcinoma unassociated with anacidity would of course
escape diagnosis by this routine but the majority would be detected, and the scheme is
more practicable than that of universal radiological investigation.

Complications of Carcinoma of the Stomach

(1) Pyloric or Cardiac Obstruction. This 1s frequently an integral part of the disease.

(2) Hzmorrhage. Usually this is of a chronic nature, but sometimes severe hema-
temesis and melena are produced. This should be managed along the same line as
hemorrhage from a peptic ulcer, in most cases the bleeding ceasing under conservative
treatment,

(3) Perforation. A gastric carcinoma, especially one arising in a pre-existing simple
uvleer, may perforate nto perigastric adhestons causing a localized abscess, or into the
general penitoneal cavity. If free hydrochloric acid is present in the gastric secretion
the perforation produces the same symptoms as does perforation of a peptic ulcer, but
l|: there is complete achlorhydria the perforation may be much more nsidious and give
fise to peritomtis without any dramatic onset. The treatment consists of immediate
operatton at which the diagnosis of perforation 1s confirmed and the presence of a
gastric carcinoma as the cause of the perforation is usually established. Sometimes the
true nature of the imtial gastric lesion may not be appreciated. Indeed it has been found
by Doll (1950) that 8 per cent of a series of cases with perforations of what appeared
to be simple gastric ulcers, eventually developed signs of carcinoma of the stomach,
which was prcs.umably responsible for ther previous perforation. He has advocated’
immediate partial gastrectomy for all gastric—as contrasted with

duodenal—perfora-
uons. Certainly a biopsy should be taken from the edge of the per ¢

foration in all cases
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of gastric perforation treated by simple suture. For perforation of an obvious gastric
carcinoma suture 1s often a difficult operation owing to the friability of the infiltrated
stomach wall, and immediate gastrectomy is preferable if the patient’s general condition
will permut 1t.

Treatment

Radical Surgery. The only treatment that offers any prospect of cure is surgical
excision of the growth and 1ts extensions. This entails a wide gastrectomy with removal
of the related lymph glands, greater and lesser omenta, and possibly parts of neighbouring
organs, The operation may take the following forms:

DiSTAL SUBTOTAL GASTRECTOMY

This 1s the procedure used by most surgeons for carcinomata of the pylorus or distal
haif of the stomach, which incidentally represent some two-thirds of all gastric neoplasms,
(For technical details see pages 85 and 87).

PrOXIMAL PARTIAL OR TOTAL GASTRECTOMY

These operations have usually been reserved for growths of the cardia and upper
part of the stomach, which cannot be removed by a distal subtotal gastrectomy. As
carcinomata in these situations frequently metastasize to lymphatic glands in the hilum
of the splecn and along the splenic vessels, it is a logical extension of these operations to
remove the spleen and tail and body of pancreas en bloc with the stomach, as urged
by Allison and Borrie (1949), and this addition does not seem to increase the risks.
An abdomino-thoracic approach 1s usually required for these higher gastric resections,
but for some growths in the upper part of the body of the stomach, too high for a distal
pama] gastrectomy, it may be possible to carry out fotal gastrectomy (combined with

-pancreatic r ) by the abdominal route alone. There are perhaps some
advantages i a purely abdommal total gastrectomy when that is technically feasible;
shock is probably less than with an abdomino-thoracic operation, and if the cesophago-
Jjejunal anastomosis should leak, as it not infrequently does, this may not be fatal if
the abdomen alone has been opened and the anastomotic site has been well drained,
whereas after an abdomino-thoracic operation 1t 1s practically always lethal, For
accounts of the technique of these operations reference should be made to pages 100
and I101.

It has been suggested by Longmure (1947) that all gastric carcinomata should
be treated by total gastrectomy. The argument for this step 1s that even growths in
the pyloric region may produce metastases in the glands around and to the left of the
cardia or in the splenic hilum whch cannot be removed by any form of distal subtotal
gastrectomy. It 1s probable however that such wide lymphatic spread occurs only in
very advanced growths which would carry a poor prognosis with any operation. The
operative mortality of total gastrectomy in most published series is twice or thrice that
of subtotal gastrectomy for malignant disease (see Berkson, Walters, Gray and Priestley
1952) so that the late salvage rate would have to be very substantially increased to com-
pensate for this initial loss. Another important consideration 1s the much more severe
disturbance of digesttve function and nutrition that occurs after a total then a subtotal
gastrectomy, and this may make the patient’s life extremely uncomfortable for the first
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six of twelve months, Unfortunately mast patients who subr'nit 10 radical surgery i:or
gastric carcinoma fail to achieve 2 complete cure and the main benefit that they derive
from operation is a temparary reliel of their symptoms. Obviously in this important
palliative respect total gastrectomy is a r.nuch less satisfactary procedure than subtf)tal
gastrectomy. These considerations have induced most surgeons to retain subtot.a[ filstai
gastric resection, despite its imperfections, as the eperation of choice for the majority of
cases of gastric cancer.

RESULTS OF RADICAL SURGERY

The achievements of radical surgery for carcinoma of the stomach can only be
described as bitterly disappointing. Harnett (1947) reviewed the results of treatment of
all patients presenting with carcinoma of the stomach at hospitals in the Lpndon ared
between April 1938 and September 1939. He found that of the 1,405 cases diagnosed as
having malipnant disease of the stomach only 248 proceedad to a radical operation, 163
survived that operation, and a mere 36 or 2:56 per cent of the original 1,405 were alive and
well five years later, Since 1939 however the technique of total and proximal partial
gastrectomy by the abdomina-thoracic approach has been developed and offers a chance
of radical resection to patients with growihs in the upper part of the stomach, which
were previously quite inoperable. In addition there has been a remarkable increase in
the safety of surgery in general due to a varety of factors, such as better methods of
bleod transfusion and anesthesia, the introduction of antibiotics and a better understand-
ing of the problem of fiuid and electrolyte balance. As a consequence the surgeon can
now do more for the sufferers from cancer of the stomach than was possible a decade
ago. This is reflected in the results of treatment of gastric carcinoma at St. Mary's
Hospital between 1947 and 1950 inclusive. In all, 134 cases were seen with the disease;
the disposal and fate of these cases expressed on a percentage basis s shown in Table 1.

In most published reports on the late results of radical surgery for gastric cancer, a
quatier or a fifth of the patients who survive operation live for at least five years
subsequently (and in the group of cases without glandular metastases the proportion of
the long-term survivors rises to 1 in 4 or 5), (See Harnett, 1947, Berkson, Walters, Gray
and Priestley, 1952)) 1f a similar proportion of ultimate survivors obtains i this series,
thiswould mean that some nine orten of the 100 p originallyp gfortr
would achieve five-year cures. This is certainly an improvement on the results recorded
by Harnett but it still represents a small return for the expenditure of much surgical
and nursing skill and effort. However it has to be remembered that even though many
of these patients die of recurrence of their growths, they may often hive i comfort for
wo years or more before they eventually succumb. After the removal of the primary
growth their symptoms disappear and they usually improve enormously n general
health, losing their cachectic appearance and putting on weight, Their subsequent
recurrence may be m the hver and may cause much less discomfort than the initial
growth. Radical surgery therefore has an unconscious palliative value which must

not be disregarded in assessing its benefits,

Palliative Procedures. The greatest tragedy about carcinoma of the stomach is that
even at the present day, by the time patients suffering from this disease reach hospital,
some 504 per cent of them are already clearky beyond hope of cure by surgery. In some
cases this is evident on chinical examination from the presence of ascites, a nodularly
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TABLE I

Fate of 134 Patients wuth Gastric Carcinoma at St. Mary's Hospital from 1947 1o 1950
inclusire, expressed on a Percentage Basis

Presenting at hospital Clinically
100 inoperable
. 18
patients
! Inoperable—
hd nil done
23
Procceding to
laparotom,
Y Inoperable
82 palliative
resection
or G.E.
| 1
Operable Hospital
and resected deaths
48 10
!
Leaving hospital

alive and with
chance of cure
38

|

Surviving
5 years
2?9 or 10
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enlarged liver, jaundice, pelvic deposits, deposits in the umbilicus or subcutancous tissues
of the abdominal wall, malignant glands in the neck or axille, or_bony metastases. Some-
times a large fixed epigastric mass may indicate that the growth is ;?robnbly m'emova.ble,
but the statement frequently made that a palpable tumour is always moperablc.ls certainly
not true. Very rarely is operation contra-indicated on account of the patient’s poor
general condition from advanced age or concomitant disease. In the abscn.ce of a clear
contra-indication, exploratory laparotomy should always be performed. This may feveal
unsuspected hepatic or peritoneal deposits or local fixation and cxtcnsio.n of the primary
growth placing it beyond the reach of radical excision. Under these circumstances the
possibility of a palliative operation should be considered.

Undoubtedly the most effective procedure is a palliative resection of the primary
growth. This is performed in roughly the same manner as a resection for cure, but it
need not be so extensive in dealing with related lymphatics. For cases with hepatic
deposits or widespread lymphatic metastases excision is always worth doing if the
primary lesion is removable and not more than half of the liver substance is adjudged
to be replaced by growth. If the growth 1s too fixed, however, and pyloric obstruction
1s occurring or likely to develop in the near future, a simple gastro-enterostomy may be
established, and is better done as an anterior than a posterior operation, because the
anastomosts in the former is less liable to be occluded by subsequent spread of the
growth. The symptomatic relief afforded by this procedure is often disappointingly
small, A slightly more effective form of gastro-enterostomy is that known as Devine’s
operation. In this procedure the stomach is divided across proximal to the growth, the
distal cross section closed, and the proximal one implanted in the side of the uppermost
loop of jejunum (see Devine, 1928). It may be quite a difficult operation to perform.
For patients with irremovable carcinomata of the cardra or fundus causing dysphagia, a
short-circutting esophago-jejunostomy (see Volume Two) is a valuable procedure because
it restores to the patient normal swallowing for his remaining few weeks or months of
life. It is infinitely preferable to a gastrostomy. For cases with peritoneal deposits and
ascites the short period of survival before them makes a palliative operation unnecessary
as a rule.

In the later stages of inoperable or recurrent cases sedatives will have to be adminis-
tered 1n increasing dosage. The effects of pyloric obstruction can be mitigated to some

extent by regular gastric lavage. Radiotherapy 1s usually unavailing and may make the
patients more uncomfortable.

CONGENITAL DUODENAL ATRESIA

This is an extremely rare condition where there is a failure of canalization of the
endodermal rudiment of the duodenum. Usually the defect 1s situated just below the
ampulla of Vater. It may vary in degree from the complete absence of a short segment
of the gut to the formation of a partial or complete fibrous septum. A complete obstruc-
tion will lead to constant vomting of bile-stained fluid, the vomiting beginning soon
after birth and, 1f untreated, terminating in death. When an meomplete septum is
present symptoms of chronic duodenal obstruction develop, namely gastric distension
and periodic bilious vomiting. Clinically the condition may resemble a congenital
hypertrophic pylonc stenosis but 1s distinguished by the earlier onset of symptoms and
by the fact that the vomitus contains bile. A radiogram after an opaque meal will
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usually clarify the diagnosis, An anastomosis between the duodenum above the obstruc-
tion and the upper jejunum gives complete relief of the obstruction; gastro-jejunostomy
is a less effective procedure.

CHRONIC DUODENAL ILEUS

By this term is meant a chronic obstruction or dilatation of the duodenum. Two
forms of the condition are recognized:

Duodenal Ileus due to an Obvious Cause

Here a definite obstructing lesion is present, such as calcified tuberculous mesenteric
glands, adhesions or malignant infiltration of the upper part of the root of the small gut
mesentery due to carcinoma of the stomach or intestine. The symptoms and signs of
this variety may tesemble those of the second group or may be mainly thase of the
causal condition. The treatment consists in removing the obstruction if that is possible,
as for example by dividing adhesions, or, alternatively and more usually, by the perform-
ance of a short-circuiting lateral anastomosis between the distended duodenum above
the obstruction and an upper collapsed loop of jejunum,

Duodenal Ileus without Obvious Cause
(So-called Arterio-Mesenteric Ileus)

This form occurs nearly always in visceroptotic middle-aged women who complain
of attacks of bilious vomuting associated with nausea and a feeling of upper abdominal
distension.  As these patients are often introspective individuals, many other more or
less vague symptoms may also be present. Radiological examination after an opaque
meal will show considerable dilatation of the second and third parts of the duodenum,
which usually terminates at the crossing of the superior mesenteric vessels.

It used to be believed on the basis of findings at laparotomy and at necropsy that the
condition is caused by an unusual drag on the superior mesenteric vessels due to
visceroptosis of the small gut, the result being that the third part of the duodenum was
compressed between these vessels and the abdominal aorta. Sometimes ptosis of the
czcum and right colon-with resulting tautness of the right colic artery as it crossed the
duocdenum appeared to be the factor responsible. In some cases however the dilatation
of the duodenum 1s not sharply delineated distally by the crossing of the vessels men-
tioned, and indeed may not even reach beyond the ampulia of Vater, so that the theory
of arterto-mesenteric compresston 1s not applicable. In not a few cases the unusual
distension of the duodenum may be due to sagging of the entire duodenal loop and
part of a general visceroptosis.

Treatment. The treatment of duodenal ileus during an attack of vomiting is gastric
lavage, gastroduodenal suction through an indweling nasal Ryle’s tube, the prone

position with elevation of the foot of the bed on blocks, and intravenous fluids and
electrolytes. Attempls are usually made to prevent further attacks by prescribing an
abdominal support for the visceroptosis, though it is extremely doubtful if the position
of abdominal viscera 15 ever much influenced by such supports. Finally, 1f symptoms
become frequent and severe, operative treatment may have to be considered. This
should take the form of a duodeno-jej omy with is between the side of
the third part of the duodenum (rarely the second part if the dilatation does not extend
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beyond it) and the uppermost loop of jejunum. Drnmatic. SUCCesses were cla'imed for
surgery by Wilkie (1921) who first drew attention to lh? condition in the British mera'\un.:,
but many other surgeons have been less impressed with the results. then the patient’s
symptoms continue little affected and one is driven to the cs)nclusm.n that they are
frequently manifestations of neurosis. The temptation to advise surgical intervention
should therefore be resisted unless the ileus is gross and the symptoms are really severe.

DUODENAL DIVERTICULA

Diverticula of the duodenum are found in about 1 per cent of all patients undergoing
radiological examination of the stomach and duodenum, They may be divided into
two groups, primary and secondary diverticula.

Primary dierticula are usually found in the second portion of the duodenum, rarely
in the third and never in the first. They appear as small flask shaped protrusions of the
mucosa and submucosa through the muscularis of the duodenal wall, invariably on the
concave side of the duodenal loop. They are thus retroperitoneal and closely related
to the vessels entering the duodenum and to the head of the pancreas; they lie in front of,
behind, or 1n the substance of the latter, and sometimes contain small islets of pancreatic
tissue in their walls. Usually they are muitiple.

Clinically these diverticula are usually quite symptomless and any complaint which
the patient may have is nearly always referable to some other organic condition or to a
psychoneurosis. The surgeon stiould be reluctant therefore to undertake surgical
removal of a duodenal diverticulum, especially as the operation may be one of some
wtricacy. Very rarely do complications such as infection, perforation or carcinoma
formation occur and require surgical treatment.

Secondary diwerticula occur immediately proximal to stenosing ducdenal uleers and
are therefore usually found in the first part of the duodenum. They are known as pre-
stenotic diverticula. Their symptoms and treatment are those of the associated ulcer.

DUODENAL FISTULE

Internal fistula b the duod and neighbounng wiseera, such as the gall
bladder, small intestine or colon, may result from acute or chronic cholecystitis or the
penetration of a chronic duodenal uleer. It 15 also produced dehberately in the operation
of cholecystoduodenostomy to short-circuit an irremovable obstruction of the common
bile duct.

External fistula is much more common and important. It may be caused by
accidental njury to the duodenum during right nephrectomy, right hemicolectomy or
operations on the biliary tract. It may also follow inadequate closure of a perforated
Fluodenal ulcer. But undoubtedly the commonest cause of an external duodenal fistula
is leakage from the duodenal stump after gastrectomy, either from the blind end after
r.escCtions of Polya type or from the gastroduodenal anastomosss after Billroth J opera-
tions. An external fistula usually shows itself within 7-10 days of the operation as an
escape of bile-stained fiuid from the wound. The subsequent course varies enormously
from case to case. In some patients the discharge dries up 1n a very few days. In others
1 persists and becomes more profuse. As the fluid contains digestive ferments it digests
the surrounding skin, which becomes red and raw, and the discomfort of the patient
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usually clarify the diagnosis. An anastomosis between the duodenum above the obstruc-
tion and the upper jejunum gives complete relief of the obstruction; gastro-jejunostomy
is a less effective procedure.

CHRONIC DUODENAL ILEUS

By this term is meant a chronic obstruction or dilatation of the duodenum. Twe
forms of the condtion are recognized:

Duodenal Ileus due to an Obvious Cause

Here a definite obstructing lesion is present, such as calcified tuberculous mesenteric
glands, adhesions or malignant infiltration of the upper part of the root of the small gut
mesentery due to carcinoma of the stomach or intestine. The symptoms and signs of
this vartety may resemble those of the second group or may be mainly those of the
causal condition. The treatment consists in removing the obstruction if that is possible,
as for example by dividing adhesions, or, alternatively and more usually, by the perform-
ance of a short-circuiting lateral anastomosis between the distended duodenum above
the obstruction and an upper collapsed loop of jejunum.

Duodenal Ileus without Obvious Cause
(So-called Arterio-Mesenteric Heus)

This form occurs nearly always in visceroptotic middle-aged women who complain
of attacks of bilious vomiting associated with nausea and a feeling of upper abdominal
distension. As these patients are often introspective individuals, many other more or
less vague symptoms may also be present Radiological examination after an opaque
meal will show considerable dilatation of the second and third parts of the duodenum,
which usually terminates at the crossing of the superior mesenteric vessels.

It used to be believed on the basts of findings at laparotomy and at necropsy that the
condifion 1s caused by an unusual drag on the superior mesenteric vessels due to
visceroptosts of the small gut, the result being that the third part of the duodenum was
compressed between these vessels and the abdominal aorta. Sometimes ptosis of the
crecum and right colon-with resulting tautness of the right colic artery as 1t crossed the
duodenum appeared to be the factor responsible. In some cases however the dilatation
of the duodenum is not sharply delineated distally by the crossing of the vessels men-
tioned, and indeed may not even reach beyond the ampulla of Vater, so that the theory
of arterio-mesenteric compression s not applicable. In not a few cases the unusual
distension of the duodenum may be due to sagging of the entire duodenal loop and
part of a general visceroptosts.

Treatment. The treatment of duodenal ileus during an attack of vomiting is gastric
lavage, gastroduodenal suction through an indwelling nasal Ryle’s tube, the prone
position with elevation of the foot of the bed on blocks, and intravenous fluids and
electrolytes. Attempts are usually made to prevent further attacks by prescribing an
abdominal support for the visceroptosis, though it 1s extremely doubtful if the position
of abdominal viscera is ever much influenced by such supports. Finally, if symptoms
become frequent and severe, operative treatment may have to be considered. This

should take the form of a duod j my with is between the side of
the third part of the duodenum (rarely the second part if the dilatation does not extend

e
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in the third part of the duodenum as typical malignant intestinal ulcers. Secondary
duodenal caremomata also may occasionally result from spread of growths of the stomach,
panereas, gall bladder or colon. . .

Clinical Features. In ampuliary growths the presenting symptom is usually a painless,
insidious obstructive jaundice, and the investigations are as for carcinomata of the head
of the pancreas (see Chapter 1V, page 244). Duodenal growths above or below.lhe
ampulla lead to duodenal obstruction, the symptoms are thus those of a high intestinal
obstruction, at first intermittent and partial, later complete. Despite profuse vomiting,
there is no abdominal distension and usually no mass to be felt in the abdomen. The
precise diagnosis rests on radiological examination after an opaque meal. 1t is important
for the radiologist to remember that these lesions do occur and to devote as much
attention 1n his examnation to the second and third parts of the duodenum as to the
first. If symptoms are intermuttent the lesion is more likely to be detected if the patient
is examined radiologically during a symptomatic phase,

Treatment. Carcinomata of the duodenum arising in the region of the ampulla are
treated as ampullary growths (see Chapter 1V, page 245). Supra-ampullary carcinomata
1f operable will call also for a resection of the duodenum and head of pancreas. Infra-
ampullary growths may require a sinular resection or if near the duodeno-jejunal
junction may be treated by a simple segmental resection of the terminal duodenum with
end-to-end duodeno-jejunostomy. In moperable cases the duodenal obstruction may
be rehieved by palliative gastro-jejunostomy, and the jaundice by cholecystenterostomy.

GASTRIC OPERATIONS
Pre-Operative Care

Many patients with uncomplicated peptic ulcer requiring operation are in excellent
general health and need little pre-operative treatment Gross dental sepsis is perhaps
better elimmated but this should be done several weeks beforehand. The patient is
admitted 48 hours prior to operation and during this period should be nstructed 1n the
breathing exercises that will be an essential feature of his post-aperative cate. The
hzmoglobin level and blood group are determined and one or two pits of blood are
cross-matched 1n case of need during or after operation. A soap and water enema 1s
given the evening before operation, and up to that time a normal light diet may be
taken. Immediately before the patient comes to the theatre a Ryle’s tube is passed and
retained, and the stomach is emptied of any remawming contents by suction

Unfortunately other patients with peptic ulcer, or, more commonly, carcinoma, are
found 1o be 1n poor general condition, due to vomiting, bleeding, and malnutrition.
They may show gross anemia and senious derangement of metabolism. In these cases a
pertod of two or three weeks devoted to rectifying this state of affairs before operation
1s undertaken may be of inestimable value and may well determme the ultimate outcome.
An accurate assessment of the extent of their anw®mia, hypoproteinemia dehydration,
and depletion of electrolytes is the first essential. In addition to climcal examination
their hfemoglobm Tevel, red cell count, hematocrit-reading and plasma content of sodium
potassium and chlonde ions and of protem should be determined. 1t 15 also helpful 1r;

planmqg treatment to know not only the quantity of the vomitus but also the con-
centration of the contained electrolytes.
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on that account may be considerable. In addition, owing to the loss of fluid and elec-
trolytes, the general condition may decline rapidly and the patient become dehydrated,
depleted in electrolytes, especially sodium and potassium, and emaciated.

Treatment. External duodenal fistule should be treated conservatively in the first
instance, and, though treatment may have to be prolonged, most of them will bz found
to close spontaneously in time. The essentials of a conservative regime are to diminish
the amount of leakage as much as possible, to prevent digestion of the skin, and to
replace the fluid and electrolytes that have been lost from the fistula. Stopping of mouth
feeding and the mstitution of pastric aspiration through a Ryle’s tube may be tried to see
if the fistulous leakage is lessened, but frequently it is unaffected by these measures. To
avoid skin digestion a rubber catheter may be placed in the fistula and connected to 2
suction apparatus to remove the fluid before it reaches the skin surface. Alternatively
an adhesive jleostomy bag may be applied to restrict the area of exposed skin to a small
circle immediately around the fistulous opening, or the patient may be nursed in a prone
position so that the flurd drops directly from the fistula into a kidney dish without
running over the anterior abdominal wall. The fluid lost from the fistula is measured
and 1ts electrolyte content determined so that accurate replacement may be effected
mtravenously. In addition, if mouth feeding has been stopped, the normal basic require-
ment of fluid and electrolytes will have to be given parenterally. An effort may be made to
crease the calorie content of the mtravenous infusion by including 10 per cent invert
sugar or alcohol. Ifafter 10 or 14 days the fistula shows no signs of closing a jejunostomy
may be established, partly for feeding purposes by means of a tube passed distally, and
partly for aspiration of the duodenal contents by another tube passed proximally.

Most supra-ampullary fistule heal either with expectant treatment or with the
conservative surgical measures just described. Infra-ampullary fistule, such as may
result from a side injury of the lower part of the duodenum during a hemicolectomy,
usually continue discharging till operative closure 1s carrred out, Unless therefore they

soon show signs of spontaneous improvement they should bz dealt with by direct
surgical attack.

TUMOURS OF THE DUODENUM
Simple Tumours

These are excessively rare, but benign tumours of the same varieties as those seen in
the stomach have nearly all been encountered in the duodenum.

Carcinoma

Unlike the stomach the duodenum s very seldom affected by carcinoma; and, by
contrast with gastric ulcers, chronic duodenal ulcers practically never become malignant.
But inch for inch the duodenum 1s more likely to undergo mahignant degeneration than
is any other part of the small intestne Duodenal carcinomata are said to represent
some 0-3 per cent of all carcinomata of the gastro-intestinal tract (Rogers, Goligher and
Williams, 1952).

The commaonest site for a carcinoma in the duodenum is tn the vicinity of the ampulla
of Vater, and it is often difficult to decide whether a growth in this situation has origin-
ated in the duodenal mucosa or i the ampulia stsell. Probably most of them are
primarily amp llary, but true duodenal carcinomata do occur in this situation and also
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discharged to suitable convalescent accommodation. During convalescence there is no
need to adhere to any special diet as a rule, but, after gastrectomy, pa\ien.ts usu.ally find
that they cannot manage full-sized meals and prefer to supplement th_elr main meals
with large snacks at 11 a.m. and at 4 p.m. Some surgeons advise alkalis f?r duqde{lal
ulcer patients for a time after operation but, if the operation has achieved its objective
of controlling hyperchlorhydria, this should be quite unnecessary.

Anzsthesia

Formerly spinal anwesthesia, or local and splanchnic anesthesia, were popular with
many surgeons for gastric work, but the great success and safety of modern general
anzsthesia supplemented by relaxant drugs has now practically eliminated these methods.
If the spontaneous heavy respiration of deep general anwsthesia is completely suppressed
by increasing the dosage of the relaxant agent, and quiet artificial respiration by com-
pression of the anmsthetic bag is substituted, operative manceuvres immediately below
the diaphragm are greatly facilitated, and the operating conditions for the surgeon
are well-nigh perfect. In the writer’s opinion there remains only one possible indication
for avoiding general anasthesia and that is in operating on a patient with hzmatemesis.
The risk of vomiting fluid and clotted blood during induction of anesthesia and their
subsequent nhalation inte the respiratory tract is very real in this type of case and
requires the utmost vigilance and celenty on the part of the anwsthetist. If an experienced
angsthetist is not available it will be safer to rely on a local and splanchnic block which
Ieaves the patient conscious and able to cope safely with his own vomitus.

For local anzsthesia a dilute solution of amethocaine 1/2,000 in saline, with adrenaline
hydrochloride added to a concentration of 1/400,000, is the one preferred by the writer.
It is injected into the lature of the abdominal wall along the outer edges of the
recti and atong the costal margin to the xyphoid cartilage, Some solution is also injected
into the subcutaneous tissues in the line of the proposed incision. Up to a total of 250 ml.
may be used. After the abdomen has been opened the liver is retracted upwards and the
intervertebral disc between the twelfth Th. and first L. vertebr is palpated. A special
long Finsterer needle is inserted through the posterior peritoneum at this level and
between the abdormunal aorta and the inferior vena cava; if no blood escapes it is con-
nected to a syringe and 60-80 ml. of the same amethocaine solution are injected and

diffuse into the region of the celiac plexus. Anwmsthesia is usually complete in 7-10
minutes,

Partial Gastrectomy

Two forms of distal partial gastrectomy are in common use. They derive from the
two .techniques of gastric resection originally worked out for the treatment of pyloric
carcinoma by Theodor Billroth in Vienna between 1881 and 1885, and appropriately
designated Billroth’s first and second methods respectively (see Wolfler 1881, Hacker
1885, and Brunschwig 1951). Actually Billroth was preceded in his performance of the
first technique by J. Péan of Paris who made an unsuccessful attempt to remove a gastric
cancer 1n 1879. But it was the work of Billroth and his numerous assistants that estab-
lished these operations and it is fitting that this should be recognized eponymously.

.T/xe origmal Billroth I operation consisted in resecting the pyloric segment, and
Joining the r inder of the h to the duod n by end-to-end anastomos}s. It
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Dehydration and electrolyte imbalance should be corrected by intravenous
administration of appropriate amounts of dextrose water, normal saline, or ammonium
or potassium chloride solution, the effect being gauged by further estimations of plasma
electrolytes. Anzmia may require one or more pre-operative blood transfusions. Protein
depletion is best combated by a high protein, high calorie diet for a period of two or
three weeks, but if pyloric obstruction interferes with natural feeding then aminoacid
mixtures such as Casydrol may be given intravenously. However unless the calorie
content of the infusion can be raised to 3,000 per day, the aminoacids are utilized not for
tissue repaic but to provide further calories. (The problem of achieving a really high
calorie intake in the infusing fiuid has only been partly solved. Itis usually met by giving
a mixture of 1nvert sugar solution and ethylalcohol, but this is liable to result in early
venous thrombosis; in the future satisfactory emulsions of fat for intravenous administra-
tion may become available.) Large doses of vitamms B and C should also be given to
these patients. If obstruction is present gastric lavage should be performed twice daily
for several days before operation. Some surgeons administer hydrochloric acid by
mouth to achlorhydric patients with gastric carcinomata to aid in the sterilization of the
gastric contents.

Post-Operative Care

On recovering from the anzsthetic the patient is most comfortably nursed in the
semi-reclining position. Respiratory exercises and exercises for the lower limbs are com-
menced that evening if possible and are continued twice daily for a week. The patient
usually gets out of bed and takes a few steps the evening of the day after operation, and
his activities are gradually increased. Mouth feeding of small quantities of water can be
commenced as soon as consciousness returns and these feeds are gradually increased from
1 oz. in every hour on the first day to 3 or 4 oz. hourly of a mixture of milk and water on
the third or fourth day, provided that aspiration through the Ryle’s tube every hour shows
that there is no accumulation in the stomach likely to stretch the suture lines. At this
stage the Ryle’s tube may be withdrawn and the feeds augmented with Benger's food,
jelly, chicken tea. By the end of the first week the pauent is taking a light diet of
switched eggs, milk puddings, bread and butter, and minced chicken, with feeds of milk
n between the main meals.

During the first two or three post-operative days the allowance of fluid by mouth on
this regime 1s clearly insufficient to satisfy the patient’s needs and additional fluid must
be given parenterally. A total intake of some three Iitres is usually desirable and in
addition fluid aspirated from the stomach has to be made good. The basic parenteral
fluid should consist of N/5 normal saline; gastric aspirations however should be com-
pensated for by administration of normal saline or 1f possible the precise 10nic content
of the aspirate should be determined and the composition of the replacing fluid for the
next 24 hours chosen accordingly. An accurate record should be kept of the fluid and
electrolyte balance during the initial few days at any rate, till all parenteral feeding has
ceased. Durning this early period of essentially parenteral feeding, strict attention to
oral hygiene 15 essential, and the mouth should be washed and swabbed out four-hourly

for three or four days. Penicillin or other antibiotic is given systematically as a routine
for at least a week to minimize the nisks of broncho-pulmonary infection.

The skin sutures are removed on the eighth to tenth day and the patient can then be
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discharged to suitable convalescent accommodation. During convalescence there is no
need to adhere to any special diet as a rule, but, afier gastrectomy, patients usu:»xlly find
that they cannot manage full-sized meals and prefer to supplement th‘exr main meals
with large snacks at 11 a.m. and at 4 p.m. Some surgeons advise alkalis f(?r duqdcr.lal
ulcer patients for a time after operation but, if the operation has achieved its objective
of controlling hyperchlorhydria, this should be quite unnecessary.

Angesthesia

Formerly spinal anwesthesia, or local and splanchaic angesthesia, were popular with
many surgeons for gastric work, but the great success and safety of modern general
anesthesia supplemented by relaxant drugs has now practically eliminated these methods.
If the spontaneous heavy respiration of deep general ansthesia is completely suppressed
by increasing the dosage of the relaxant agent, and quiet artificial respiration by com-
pression of the anmsthetic bag is substituted, operative manceuvres immediately below
the diaphragm are greatly facilitated, and the operating conditions for the surgeon
are well-nigh perfect. In the writer’s opinion there remains only one possible indication
for avoiding general anesthesia and that is in operating on a patient with hematemesis.
The risk of vomiting fluid and clotted blood during induction of anzsthesia and their
subsequent inhalation into the respiratory tract is very real in this type of case and
requires the utmost vigilance and celerity on the part of the anasthetist. If an experienced
angesthetist is not available it will be safer to rely on a local and splanchnic block which
Ieaves the patient conscious and able to cope safely with his own vomitus.

For local anwsthesia a dilute solution of amethocaine 1/2,000 in saline, with adrenaline
hydrochloride added to a concentration of 1/400,000, is the one preferred by the writer.
It is injected into the musculature of the abdominal wall along the outer edges of the
recti and along the costal margin to the xyphoid cartilage. Some solution is also injected
into the subcutaneous tissues 1n the line of the proposed incision. Up to a total of 250 ml,
may be used. After the abdomen has been opened the liver 1s retracted upwards and the
intervertebral disc between the twelfth Th. and first L. vertebrz is palpated. A special
long Finsterer needle is mnserted through the posterior peritoneum at this level and
between the abdominal aorta and the inferior vena cava; if no blood escapes it is con-
tected to a syringe and 60-80 ml. of the same amethocaine solution are injected and

diffuse into the region of the caliac plexus. Anwzsthesia is usually complete in 7-10
mnutes,

Partial Gastrectomy

Two forms of distal partial gastrectomy are in common use. They derive from the
two vtechniques of gastric resection originally worked out for the treatment of pyloric
carcinoma by Theodor Billroth in Vienna between 1881 and 1885, and appropriately
designated Billroth's first and second methods respectively (see Wolfler 1881, Hacker
1885, and Brunschwig 1951). Actually Billroth was preceded in his performance of the
first technique by J. Péan of Pans who made an unsuccessful attempt to remove a gastric
cancer in 1879. But it was the work of Billroth and his numerous assistants that estab-
lished these operations and it is fiting that this should be recognized eponymously.

. ?71e original Billroth I operation consisted in resecting the pyloric segment, .and
Joining the remainder of the stomach to the duodenum by end-to-end anastomos)is. It



86 TEXTBOOK OF BRITISH SURGERY

Fig 24 Diagram showing some of the commoner variants of the Billroth I resection

(@) Lmes or section indicated on the intact stomach **A” for modern Billroth I operation,
" for Shoemaker operation

(5 Shoemaker gastrectomy

(c} Modern Bdlroth [ gastrectamy

(d) Haberer-Finney gastrectomy
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was found that leakage occasionally occurred from the angle between the lesser curve
and the superior border of the duodenum, and this angle therefore came to be known as
the “Jammereche or angle of lament.” Because of this complication the Billroth 1
technique fell temporarily out of favour but was subscquently revived by Continental
surgeons, notably Shoemaker (1911) and von Haberer (1933), and more recently has
been extensively used in this country. It has been found possible to perform a really
high gastrectomy by this method and yet bring the stomach and duodenal stump together
without unduc tension or subscquent leakage if the upper two-thirds or threc-quarters of
the stomach is closed by suture and only the lowermost part used for the actual gastro-
duodenal anastomosis.  Shoemaker devised a special curved clamp to facilitate the
closure of the upper part of the stomach along a hinc extending 1n an oblique curve from
high on the lesser curvature of the stomach to a point low down in the body of the
stomach, as in Fig. 24 (@) and (b), but most surgeons find that they can manage quite
well with any reliable type of crushing clamp such as a large Payr clamp (see Fig. 24 (@)
and (¢)). In operating on cascs of duodenal ulcer where the first part of the duodenum
was difficult to prepare for anastomosis, von Haberer developed the technique of closing
the duodenal stump and anastomosing the end of the stomach to the side of the second
part of the duodenum, and this method was preferred also by Finney (1923) (see Fig.
24 (d)), but this modification of the Billroth I operation is seldom used at the present day.

In the original Billroth II operation the resection of the distal part of the stomach was
followed by closure of the open ends of the ducdenum and the gastric remnant, con-
tinuity of the alimentary tract being restored by establishing a side-to-side anastomosis
!”Clween the front of the stomach stump and the uppermost loop of jejunum. But
if the growth were large it was sometimes found difficult to carry out a sufficiently
extensive resection and retain enough stomach to permit of the easy performance of an
anterior gastro-enterostomy. Also it was wasteful of ime to suture the open end of the
stomach stump and then make a fresh opening on its anterior wall. Several surgeons

Fi 25 Diagram showing common antecolic variants of the Bitlroth 11 or Polya resection
(a) Antenior Polya-Moynihan operation
(6) Antenior Polya operation with entero-anastomosts

. (rlyd :entenohr Hofmeister-Finsterer operation with restricted stoma and valve,
1t shoul emphasized that many su £
which employ a shorter jeyunal loop — prefer smitar ¢ of the Polys
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erefore, including Krdnlein (1888), preferred to implant the cut end of the stomach
into the side of the jejunum, but this method did not become common practice till
Eugen Polya of Budapest published his important paperon the subject in 1911. Numerous
variations in the technique of the Billroth I1 or Polya operation have been advocated,
the methods varying mainly according to the method of approximating the jejunum to
the stomach stump and its relationship to the colon. Some commonly used techniques
are indicated in Fig. 25 (a), (6. (c), and described in greater detail by Polya (1940). A
popular method is that often associated with the names of Hofmeister (1896) and
Finsterer (1914) on the Continent, and of Lake (1937) in this country, in which the upper
part of the cross section of the stomach is closed and only the lower portion used for the
actual anastomosis to the jsjunum. Attaching the proximal jejunal loop to the closed
upper section of the stump then creates a valve, which may have some value in preventing
the entrance of gastric contents into the afferent loop of jejunum and duodenum (see
Fig. 25 (c)).

Detailed Technique of Partial Gastrectomy. In the performance of a partial gastrec-
tomy by any of the methods mentioned abose the minutiz of technique will vary from
surgeon 1o surgeon. The following is a detailed account of the methods preferred by the
writer, which are the anterior Hofmejster-Finsterer and Billroth 1 operations.

THE ANTERIOR HOPMEISTER-FINSTERER OPERATION

The writer has used transverse epigastric incisions for gastrectomy particularly in
rather obese patients with broad epigastria, and has found that they provide a reasonably
good approach and leave a strong wound subsequently. For most cases however a
sertical incision, either paramedian or median, gives better access to the upper part of
the stomach. A right paramedian incision, displacing the rectus muscle, is generally
preferred for duodenal ulcer cases, and a left paramedian for those with a high gastric
ulcer. The incision extends up to the costal margin beside the xyphoid cartilage and
down as far as the umbilicus. To obtain proper access to the upper part of the stomach
through this approach it is necessary to divide the Ligamentum Teres and falciform
Iigament betmeen forceps. The stomach and duodenum and other organs are then
examined, the lesion is demonstrated and its fixity to other parts ascertained. If it
should bz a carcinoma the extent of spread of the grow th must also be determined and
2 decision made as to opzrability.

The first step in the actual gastrectomy is to render the greater omentum taut by
lifting up the middle portion of the stomach and the transverse colon and drawing them
gently apart. Unless the patient is very obese it is usually possible to see through the
thinner parts of the omentum into the lesser sac and to make a snick with scissors in one
of the avascular areas. Starting at this small opening the greater omentum is divided
progressively between forceps (see Fig. 26) towards the Jower border of the first inch
of the duodenum, the line of division running parallel to the greater curve of the stomach
and asually below the gastro-epiploic arcade. As the division of the omentum procseds
it is important to ensure that the transierse mesocolon is mot adherent to the posterior
surfzce of the pyloric part of the stomach and to the omentum; if necessary it must
be brushed off these structures, otherwise it may be inadvertently divided and the middle
colic vessels damaged. As the lower border of the duodenum is approached the right
gastro-epiploic or gastro-duodznal vessels are exposed and divided; in addition many
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other small unnamed vessels have to be caught and severe‘fl })efore the dlfodenum is
completely bared on this aspect. If the greater omentum is divided, as described, below
the gastro-epiploic arcade, it is deprived of most of its blood supply and as a consequence
subsequently undergoes considerable atrophy. However no hz.xrm seems to result, and
this technique has the advantage of being less time-consuming than the method of
division of the omentum between the arcade and the greater curve of the stomach
advocated by Finsterer 1914). . .
The next step is to free the upper border of the duedenum by diviston of the right
gastric artery and other small vessels descending from the hepatic artery in the lesser
omentum to the duodenum. This is done by
passing a finger up behind the duodenum and
through the thin avascular part of the lesser
omentum an inch or so above the duodenum
and lesser curve. The tissue lying between the
finger and the upper border of the duodenum
contains these vessels; it should be underrun
by dissecting forceps, inserted just above the
duodenum,and divided between artery forceps.
If there is much scarring extending into the
lesser omentum at the upper border of the
duodenum, the common bile duct and hepatic
artery may be drawn close to the duodenum,
and it will be safer to apply only one pair of
forceps as close to the duodenal wall as possible
and to divide between it and the duodenum.
The other end of the artery will then have to
be caught as it bleeds, but sometimes it has
become obliterated by fibrosis. This is the best
method of aveiding damage to the common
bile duct in this sitvation and makes it

Fig. 26 Distal partial gastrectomy Greater
an;l lesser omentum have been divided
unnecessary to expose the duct 1n the lesser pylone region and erushing clamps apphed

X 10 the duodenum preparatory to its division
omefitum, as advised by some surgeons.

In a case with a non-adherent duodenum it will be found that this organ is now
sufficiently mobilized and bared to be divided between crushing clamps just beyond
the pyloro-duodenal junction if operating for gastric ulcer, or immediately distal to the
lesion ttsetf 1f for duodenal uleer. Thus leaves a sufficient duodenal stump in the grip of the
more distal forceps for closure by either of the methods shown in Figs. 27 and 28, of
which the writer prefers the latter.

If there is an adherent posterior wall duodenal ulcer however a decision must be
made as to Whether 1t 1s 1n fact resectable or whether it should be left and the resection
terminated proximal to the ulcer

(@) RESECTION TO BEYOND THE ULCER. It is helpful 1n these cases to start by dividing
any adhesions on the anterior aspect of the duodenum so as to define clearly uts upper
and lower borders. The posterior duodenal wall has then to be separated carefully by
a combination of sharp and blunt dissection from the neck of the pancreas and the stem
»f the gastroduodenat artery, numerous small vessels running into it from these structures
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being divided in the process. Sometimes the duodenum with its contained ulcer can be
completely separated from the pancreas. When the ulcer penctrates deeply however, as
the dissection proceeds, the duodenum is usually opened leaving the ulcer crater adherent
to the pancreas. In these cases it is necessary to separate the posterior duodenal wall
from the pancreas for another half inch to three-quarter of an inch distal to the ulcer in

A B . [
Fig. 27 Closure of d 1 stump by Makut mattress
ststch applied over crushing clamp
(a) Insertion of running mattress stitch
() Clamp has been removed and mattress suture drawn tight securing invaginauen of

edges, stitch being returned along stump producing further apposition of peri-
toneal surfaces

{c) Insertion of Lembert sutures

Fi~ 7 A

Z-shaped Lembert suture —this may be repeated once or twice.
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order to secure enough free duodenum for safe closure, ’Il'lhc duodcn‘at su‘m;: is ‘;Z::
i i 1y of Connell type, to jnvert the edges.

4 with a running catgut suture, preferably t A
f;:is: is i\”\;lowed by one or two Jayers of interrupted Lembert sutures of fine silk. Finally

FiG 30 ta), (M. ted Closure of
duodenal stump by Nissen's
method, suitable for cases with
an adherent posterior wall
duodenal ylcer

FiG 29 (a), thh (e} Closure of duodenal stump
by dissection beyond penetraing posterios
walf picer

the closed stimp may be stitched against the capsule of the adjacent pancreas or the
uicer crater, if this can be accomplished without tension (see Fig. 29 {a}, (b}, (c}).

If 1t ts thought that dissection between the postesior duodenal wall and the pancreas
beyond the ulceration may endanger the common bile duct, drawn out of its normal
course by scarring, the upper edge of the posterior duodenal wall may be left attached
to the distal border of the crater and the free edge of the anterior wall sutured on to the
crater as recommended by Nissen (1945) (see Fig‘.JO (a), (), (o).
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(b) PrepyLorIC SECTION. If the uleer is considered too large and fixed or situated
too far distally in the duodenum to be resected with safety, it will have to be left in the
duodenal stump. Under these circumstances it will usually be found necessary to
retain a fringe of pyloric antrum attached to the duodenal stump in order to permit of
its safe suture proximal to the ulcer. This method of prepyloric section through the
antrum, or “resection for exclusion™ was warmly recommended by Finsterer (1918) as a

0
AR
‘(, !

]

FiG. 31 (a), (b), (¢) Bancroft or Plenk method of pre-
pyloric section of the stomach with “coring out™ of
the antral mucosa

safe means of dealing with adherent
duodenal ulcers, but it has been shown
by Ogilvie (1947) to be particularly
liable to be followed by stomal wlcera-
tion, presumably because continued
production of gastrin by the mucosa
of'the retained portion of antrum feads
to hypersecretion of acid by the gastric
stump. Therefore if resection for ex-
clusion is practised it is essential that
all the antral mucosa should be “‘cored
out” from the pyloro-duodenat stump
down to the actual pyloroduodenal
junction by the technique described
by Plenk (1936) and Bancroft (1932)
(see Fig. 31 (a), (8), (c)). Alternatively
the mucosa may be left temporarily,
and a second operation performed five
or six weeks later to excise the remnant
of antrum and the part of the duo-
denum containing the then healed
ulcer as advocated by McKittrick and
Moore (1945). The disadvantage—
perhaps largely theoretical—of the
latter method is that the patient who
feels very well after the first operation
may refuse to proceed to the second
stage The frequency with which pre-
pyloric section is deemed necessary in
dealing with adherent duodenal ulcers
varies according to the skill and ex-
perience of the surgeon. In his earlier
days he may use it farrly often, but
once he has mastered the technique
of duodenal dissection he will prac-
tically always be able to resect to
beyond the ulcer.

Attention is now turned to free-
g the stomach and preparing
1t for resection. A useful preliminary
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is to remove the clamp at its distal divided end apd to aspirate thg gastric codrln-
tents completely; the collapsed and flaccid organ is th.en much easier to‘ I:m j
during the next phase of the operation, The clamp is thereafter l:eapphe an

covered with a pack or a Maingot shield. The left edge of the \vqund is strongly re-
teacted and the stomach and transverse colon are drawn to the right .and somewhat
apart to expose the intact part of the greater omentum. Forceps. are applied to the latter
in turn and the omentum divided between them up to the point on the greater curve
selected as the proximal limit of the resection, In a subtotal gastrectomy for a duodenal
ulcer it is usual to divide the left gastro-epiploic artery and two or three of the short

FiG 32. Clamping and dividing the left gastric vessels high on the lesser
curvature by the “3 artery forceps™ method Inset shows higher section
molviag dwisian of the mam stem of the left gastuie and (s esaphageal
branches, employed 1n operating for high gastric ulcers or gastric carcinomata

gastric branches, but in a resection for a gastric ulcer much of the greater curve, all the
vasa brevia, and possibly also the greater part of the left gastro-epiploic artery may be
conserved.

The mobilization of the gastric stump is now completed by ligation and division of
the left gastric vessels. The liver 1s retracted by a deep liver retractor and the stomach
is lifted vertically upwards and to the left exposing the artery and its accompanying vein
as it proceeds from the ceeliac axis to the lesser curve of the stomach. In 2 subtotal
gastrectomy for duodenal ulcer, or in operating for an ulcer high on the lesser curve,
these vessels are best taken either just where the artery meets the lesser curve and sends
its cesophageal branches upwards (see Fig. 32), or else at its origin from the axis, in which
case the @sophageal branches will have to be divided separately at a higher level. Ina
lower resection the left gastric vessels are taken on the lesser curve itself at the point
selected for division of the stomach. In ligating the left gastric at any of these levels, the
procedure which the writer favours is to underrun it with a pair of large dissecting forceps.
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Three pairs of artery forceps are then applied and the vessel is divided between them,
leaving two forceps on the proximal end of the vessel. A strong linen thread ligature, No.
20, can be applied to the vessel in the groose made by the most proximal forcep whilst the
middle forcep is still i situ to prevent slipping. The forceps on the gastric end of the
vessel are used 10 strip the uppermost part of the lesser omentum downwards off the
upper end of the lesser curve, any small
branches going to the stomach divided
between forceps in the process.

The stomach is now ready to be
divided and anastomosed to the jejunum.
A spring clamp is applied one inch above
the proposed line of section and the part
of the stomach distal to this is turned up-
wards and to the left on to the left chest
(see Figs. 33 and 34). A loop of jejunum
is now brought up in front of the trans-
versecolon, to beapposed to the stomach.
The afferent limb is taken to the lesser
curve and a piece of gut 8-10in. long as
measured from the duodenum-jejunal
junction, is required to reach without
tension and without undue constriction
of the colon. A spring clamp is applied
10 the jejunal loop at the appropriate site
and this clamp is brought alongside the
clamp controlling the stomach. A moist
swab is placed between them, packs are
applied around to diminish contamina-

tion, and the anastomosis Js com-
Fig. 3} Antenor Hofmerster-Finsterer gastrectomy menced,
Applicauon of spnng clamp to the stomach at " . . -
supenor hmit of mobulizanon Usingaseries of interrupted fine silk or

cotton Lembert sutures, or a continuous
stitch of No. 2/0 chromicized catgut, the projecting jejunum and stomach are united
throughout their length just distal to the spring clamps. A small Payr clamp is now
applied to the lesser cunve half or two-thirds of the stomach half an inch beyond the
Lembert stitch. Beyond this again, across the whole stomach, a spring clamp is placed
1o prevent leakage whilst the stomach is divided between two clamps (see Fig. 35). A
scalpel is used for the upper part of the section and it cuts on 1o the Payr clamp; for the
lower half beyond the reach of the latter clamp the cutting diathermy or scissors are
better. A running mattress stitch of No. 1/0 or 2/0 chromicized catgut is inserted with
a straight needle immediately proumal to the Payr clamp, which is then removed.
This stitch apposes the crushed edges and prevents protrusion of the mucosa but it does
not control bleeding. For hzmostatic purposes it 1s essential to return the catgut suture
along the closed edge of the stump as a closely placed over-and-over stitch. The stomach
has now been closed except for the lower half or third of its eross section. An opening
ofcorrtsponding size is now made 1n the jejunum using the cutting diathermy current (see
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Fig. 36 (@)). The respective openings are then approximated by a continuous No. 2/0
chromic catgut through-and-through suture, which unites firstly the posterior edges and
then the anterior borders (see Fig. 36 (a), (b), (¢), (¢)). 1f the anterior through-and-through
stitch 1s inserted on the Connell principle to invert the mucosa, the individual vessels in
the submucosa should be clipped with fine artery forceps and tied off with No. 2/0 catgut
before the suture is begun.

The spring clamps and surrounding packs may now be removed from the stomach

FiG. 34. Aaterior Hofmenter-
Finsterer gastrectomy Stom-
ach thrown to theleftexposing
posterior surface distal to the
occlusionclamp  Approxima-
tion of upper loop of jejunum
controlled by spring clamp
and msertion of posterior
row of interrupted Lembert
sutures

Fi6. 35 Anterior Hofmeister-Finsterer
gastrectomy. Closure of upper two-
thirds of stomach cross-section by Payr
f}l‘amp and excsion of stomach distal to

1S
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and duodenum as the lumina of the stomach and jejunum have been securely closed, It
remains simply to insert the anterior row of Lembert sutures of interrupted fine silk or
continuous catgut to finish the anastomosis (see Fig. 36 (d)). As the aferent limb of
jejunum attached to the lesser curve end of the gastric stump will tend to drag on this
part of the anastomosis when the patient is in the sitting or erect position it is perhaps
wise to reinforce the gastrojejunal approximation here by inserting two or three mattress
sutures. A stitch or two between the afferent limb a short distance proximal to this
pont and the front of the pancreas, as recommended by Maingot (1948), may also take
some of the strain off this part of the anastomosis and will prevent the afferent jejunal
Iimb from rotating to the left and kinking.

Before closing the abdomen it 1s as well to mspect the region of the spleen, duodenal
stump, right and left gastric pedicles to make sure that no bleeding is occurring from the

Fic 36 Antenior Hofmeister-Finsterer gastrectomy:
(a) Opening made in the lower part of the jeyunal loop corresponding in size to the lower open part of

the stomach

(b) Teram ot e e -
© . , - - -
@)
various hgated pedicl Some penicill Iphonamide powder is then applied to the

vicinity of suture lines. A debatable point 1s whether or not a drain should be inserted
down to the duodenal stump m cases where its closure has been difficult, as a safeguard
1n the event of leakage. It 1s argued by those who oppose this step that by causing
irritation the dramn may encourage the suture line in the stump to break down and leak,
The writer however frequently uses a drain and beheves that if it is to do any good it
should be left in situ for at least six or seven days.

The wound is closed in layers, using a continuous Ne. 2 chromic catgut stitch for
the posterior rectus sheath and peritoneum, and the same, or nylon, stainless steel wire,
linen or silk, as interrupted or continuous sutures for the anterior rectus sheath. The
skin edges are apposed by suture or by Michel clips.

In operating for carcinoma the general plan of resection is the same but an effort is
made to remove as much of the omenta and related lymphatic field as possible. The
greater omentum therefore should be divided close to the transverse colon, or, preferably,
its inferior layer should be incised with the scalpel where it meets the colon, and the

A
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entire omentum, the upper leaf of the transverse mesocolon and the peritoneum of the
posterior wall of the lesser sac should be swept upwards off the back wall of the abdomen.
The latter manceuvre is the decollement or “de-gluing™ of the omentum of French
surgeons, When the night part of the omentum is being freed up to the stomach it 1s
important to include all the subpyloric glands in it and not to leave any in front of n}e
pancreas. Troublesome bleeding may be encountered from division of small veins in
this region and careful hemostasts is required. The line of division of the lesser omentum
should be as close to the liver as possible and sometimes it may be feasible to dissect
glands off the hepatic artery and common bile duct as they proceed to the porta hepatis
The left gastric artery must be taken at 1ts origin from the cceliac in carcinoma cases and
the lesser omentum stripped down off the upper part of the lesser curve and eesophagus,
taking glands with it. Ideally the glands around the ceeliac axis should also be removed
by dissection and this 1s often possible
atany rate in thin subjects. In divid-
ing the stomach tself a margin of
apparently normal gastric wall at
least two inches proximal to theupper
edge of the growth should be ob-
tamed Distally the resection should
include at least one1nch of duodenum
beyond the growth.

THE BiLLROTH I OPERATION

The approach and initjal stages
of the operation are as for the Biliroth
1 resection. The duodenum is mobi-
lized and divided between clamps
The duodenal stump s left controlled

Fig 37 Billroth I gastrectomy Application of large
with 1ts clamp and covered with a Payr clamp across body of stomach at upper limit

. N { cazecty
pack whilst the freeing of the stomach chmston

and preparation of the gastric stump are completed. The technique previously described is
used up to the stage of division of the stomach. As the lesions for which the Billroth |
operation 1s performed often fie high on the lesser curve, 1t 1s usually better to dispense
with a proximal occlusion clamp on the gastric stump whilst the latter is being closed
and anastomosed to the duodenum. Instead a large Payr crushing clamp is placed
across the stomach from the lesser curve proximal to the uleer or growth and usually
three-quarters to one inch below the cardia, to the greater curve at a convenient pomnt
(see Fig. 37). With a gastric ulcer this may be well down in the body of the stomach,
making the direction of the clamp very oblique indeed. A spring clamp is placed distal
to the crushing clamp and the Iesion and the stomach divided between the clamps with
a scalpel which cuts flush with the Payr clamp. Startingat a point one-and-a-half to two
wnches from the greater curve and extending to the lesser curve a running mattress
suture of No. 1f0 catgut is inserted with a straight needle just proximal to the Payr
Flamp (see Fig. 38), The unsutured lower third or quarter of the stomach cross-section
1s now contralled by another small Payr clamp applied obliquely as in Fig. 39, and the
large clamp removed. A small wedge of stomach at the greater curve, between the two
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clamps is excised. The upper sutured two-thirds of the stomach has only been closed by
a mattress suture so far which has no hemostatic effect. To ensure complete control of
bleeding the catgut suture is returned as a closely placed over-and-over stitch along the
edge till the small Payr clamp is reached, the nsertion of this suture being facilitated
by drawing on the latter to make the cut edge of the stomach taut. Finally the edge is
buried by a series of interrupted Lembert sutures of fine silk (see Fig. 39).

In dealing with particularly high ulcers on the lesser curve, the surgeon may find it
impossible to apply a large Payr clamp across the stomach proximal to the lesion. Two

Fig 38 Billroth 1 gastrectomy Fic 39 Billroth | gastrectomy.
Insertion of running mattress Application of small Payr clarmop to
suture of catgut under Payr Tower part of stomach cross-section
clamp and exaision of a wedge of redun-

dant stomach adjacent to greater
curve

alternative techniques are then available to him. He may place the clamp distal to the
lesion and leave the latter in the retained gastric stump as recommended by Madlener
(1939), or he may temporarily leave the ulcer in the stomach stump but before doing the
anastomosis excise 1t by a step cut (Pauchet 1931). With the ideal operating conditions
now provided by general an®sthesia combined with relaxant drugs, the former manceuvre
should seldom be required, practically invariably 1t is possible to include the ulcer site
n the resection.

The surgeon 1s now Icft with a duodenal and a gastric stump both of which are closed
at their ends by crushing clamps. These clamps are approximated and the stumps
anastomosed 1n conventional manner A hght spring clamp 1s applied to each of the
stumps, well away from the Payr clamp, and a posterior row of interrupted Lembert
stitches of fine silk are inserted. It will be found easier to place these if they are all
inserted loosely with the two stumps some distance apart before any of them are tied (see~
Fig. 41). The crushing clamps are then shaved off as 1n Fig. 42, leaving two open stumps,
the cut edges of which are anastomosed by a continuous catgut stitch, first the posterior
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halves and then the anterior halves. 1f & Connell stitch is \.ls?d for the an\.criohr through-
and-through stitch it is important to catch and tie the individual vessels in the anterior
edge of the stomach stump. The occlusive clamps are now removed and the anterior

row of Lembert stitches is inserted. )
In operating for gastric ulcers which have penetrated into the pancreas the surgeon
may separate the stomach from the ulcer crater leaving the latter adherent to the pancreas,

FiG 41. Bullroth T gas-
trectomy. Apposition
of duodenal and gas-
tric stumps and In-
sertion of posterior
row of Lembert
sutures of mattress
type.

¢ Fic 42, Buleoth I gastrec-
o tomy. The controlling
Payr clamps, together with
the crushed tissues be-
tween their blades, are cut
off by the scalpel leaving
two open ends for
approximation by a con-
tinuous catgut suture

Fic 40 Biliroth 1 gastrectomy After re- ]
maoval of the large Payr clamp and 1n-
P

tained on the small Payr clamp

and creating a corresponding hole in the part of the stomach stump which will be resected.
No direct treatment of the ulcer crater is required; excluded from the alimentary tract
1t gives rise to no further trouble. If the surgeon is uncertain however as to whether
the ulcer he is dealing with 1s benign or malignant 1t is essential to excise it completely;
with a deeply penetrating lesion this will entail the performance of a formal pancreatic
resection with splenectomy and total gastrectomy, which greatly increases the hazards
of the operation. The same problem is encountered with a high lesser curve lesion in
which mahgnancy cannot be included. If benign it can always be adequately excised by
a partial gastrectomy with if necessary removal of some of the medial wesophageal wall,
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but if malignant a total gastrectomy with spleno-pancreatic resection would be pre-
ferable. However the prognosis with gastric carcinoma even when radically treated is so
poor that it scarcely seems justifiable to inflict on the patient with a probably benign
lesion the greater operative risks of this more major operation. Each case obviously
requires to be judged on its merits but in dealing with older subjects it will often be
advisable to be content with the less drastic operation even though this involves a slight
risk of treating a carcinoma inadequately.

BILLROTH GASTRECTOMY WITH JEJUNAL OR COLONIC REPLACEMENT. In order to
provide a substitute for the normal gastric reservoir after gastrectomy and thereby
minimize some of the physiological ill-effects of the operation, it has recently been suggested
that continuity between the gastric and duodenal stumps should be re-established by
interposition of a short segment of jejunum (Henly 1953) or transverse colon (Moroney
1953). In the present author’s experience these methods have not yielded significantly
better practised results and 1n ulcer cases have been frequently followed by the develop-
ment of further ulceration in the transplanted portion of intestine, so that they cannot be
recommended.

Abdominal Total Gastrectomy

This operation was introduced by Schlatter of Zurich in 1897, but till recent years
was seldom employed because of the technical difficulties and formidable mortality
associated with it. With modern anwsthetic and surgical technique it has been found to
be an eminently practicable procedure,

Adequate access 1s usually provided by a left or right paramedian or median incision
with the patient flat, and rarely is it necessary to add a transverse cut across one or both
recti. A transverse curved or angled incision with the convexity upwards is a useful
alternative in patients with a wide epigastrium. For cases in which there is doubt before
exploration as to whether the resection can be completed solely through the abdomen,
it is 2 good plan to have the patient on his right side tilted at an angle of 70 or 80 de-
grees to the horizontal and to commence the operation with a small transverse incision
over the left rectus. This allows a hand to be introduced into the abdomen and a decision
to be made regarding the operability of the lesion and the chances of resecting it entirely
through the abdomen. If opening of the left chest is considered essential the incision
is enlarged upwards along the ninth nb or mterspace as a formal abdomino-thoracic
approach. For the subsequent steps 1n the operation then see page 101, para, 3.

I on the other hand 1t 1s elected to perform an abdominal total gastrectomy the
patient is turned into a supine position and the incision continued across the epigastrium.
The nitial part of the resection follows the lines of the Hofmeister-Finsterer partial
gastrectomy for cancer with mobilization of the distal two-thirds of the stomach and
division and closure of the duodenum, Attention is now turned to the upper part of the
stomach. The gastro-splentc ligamznt 1s not divided; instead the peritoneum 1s severed
with scissors behind the spleen and this organ mobilized forwards together with the
tail and body of the pancreas and the splenic vessels, This process is continued almost
to the junction of the splenic and superior mesenteric vein, the inferior mesenteric vein
being sacrificed. The splenic vewn and artery are then higated and divided and the body
of the pancreas cut across. The cervical end of the latter is sutured with non-absorbable
material to control bleeding and dimimish the escape of pancreatic juice from 1t. The
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caudal part of the pancreas and spleen are now free except for their attachment by the
gastro-splenic ligament and vasa brevia to the stomach and growth. A few strands of
connective tissue and peritoneum at the top of the fundus require to be divided to com-
plete the mobilization of the entire greater curve up to the lower end of the cesophagus.
On the lesser curve side the left gastric vessels have still to be taken, They should be
divided as close to the ceeliac artery as possible and their eesophageal branches severed
on the medial side of the cesophagus and stripped down. Any obviously enlarged
glands around the ceeliac axis should be dissected away provided this can be done
without jeopardizing the hepatic artery. The lower end of the cesophagus has now been
completely bared on all aspects. Before proceeding to anastomose it to the intestine
the anterior and posterior vagal trunks should be divided, for this allows the cesophagus
to be drawn down for a further 13-2 in. and permits of a higher level of proximal section.
The cesophagus may now be divided between clamps or may be retained temporarily
intact to allow of the stomach being used as a means of traction till the posterior row of
Lembert sutures between it and the intestine has been inserted. A variety of techniques
exists for completing the operation. The cesophagus 1s usually anastomosed to the upper
jejunum, the jejunal loop being brought up behind the transverse colon through the
mesocolon, The different forms the actual anastomosis may take are sufficiently
indicated by Fig 43 (a), (), (c), (d). Alternatively a direct end-to-end cesophago-
duodenostomy may be attempted and is more often feasible without tension than might
be imagined. An isolated loop of jej (Henly 1952) or transverse colon (Goligher
and Riley 1952) may also be used to bridge the gap between the esophagus and the first
part of the duodenum, it being hoped thereby to give the patient a substitute gastric
reservoir and lessen the post-operative functional disturbances after total gastrectomy.
In the performance of any of these anastomoses two rows of sutures, an inner of con-
tinuous fine No. 1/0 or 2/0 chromuc catgut and an outer of interrupted fine silk or linen
stitches, are satisfactory. In addition the jejunum or other piece of intestine used should
be sutured to the perrtoneum or diaphragm immediately behund and in front of the anasto-
mosis to support the bowel and take the strain off the suture line. A Ryle’s tube should
be threaded through from cesophagus to intestine during the anastomosis, and retained

for several days, as 2 means of avoiding jejunal distension by continuous or intermittent
suction

Abdomino-Thoracic Total Gastrectomy and
Proximal Partial Gastrectomy

See Volume 1T

Complications After Partial and
Total Gastrectomy

Th? patient after gastrectomy 1s hable to all the complications of a major abdominal
operation, and particularly to pulmonary collapse and infection; but he is exposed to
certain additional hazards peculiar to the nature of the operation:

(1). Peritonitis Due to Leakage from the Duodenal Stump. This is most liable to
occur in dyodenal ulcer cases where 1t has been difficult to close the stump satisfactorit
but it occastonally follows gastrectomy for gastric ulcer or cancer where there has bee};;
no obvious technical difficulty with the stump. If a drain has been left down to the
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< D

Fic 43 Diagrams showing four common methods of of the
tract after total gastrectomy
(a) By ead-to-sid
(5) By Roscoe Graham's modsfication of (a) sandwnchlng the lower end of the cesopha-
gus between the two limbs ufjc)unum ioop

¢) By end-t:

( and (Roux’s method)
() By interposition of mrddle thirs of transversed colon between esophagus and duodenum
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duodenum, the leakage proclaims itsell by the escape of bile from the wound along the
drain track, usually about the fifth to tenth day. When no drflin has been er'nployed the
rupture usually causes sudden severe abdominal pain rather like that attending perf?ra-
tion of a duodenal ulcer, and the abdomen is found to be tender and guarded. Occasion-
ally peritonitis develops more insidiously.

In drained cases where bile is already escaping from an external duodenal fistula no
further operative treatment is required and the management is along the lines indicated
on page 153.

If the abdomen was not drained at the time of operation, the development of signs
of duodenal stump leakage or peritonitis will demand laparotomy. The opening in the
end of the duodenum can sometimes be closed by further suture, but often the tissues are
too friable to allow of this, and in any event the leakage usually recurs two or three
days later. A drain should therefore be placed down to the stump and the conservative
regime detatled above instituted.

(2) Peritonitis Due to Leakage from the Anastomosis. This 15 exceptionally rare
after partial gastrectomy competently performed, but 1s unfortunately not at all infrequent
from the «esophago-jejunal or esophago-duodenal anastomosis after even the most
skilfully executed total gastrectomy. Rehance has to be placed on spontaneous recovery
after drainage, which should always be instituted at the time of the initial operation in
total gastrectomy cases. The writer has had several patients who have survived after
this form of leakage.

(3) Post-Operative Gastric Retention or Vomiting. A certain amount of gastric reten-
tion 1s not uncommon for the first two or three days after partial gastrectomy. It may be
due to cedema at the stoma or may be part of a paralytic ileus. Usually it is controlled by
gastric aspirations through a Ryle’s tube as part of the routine post-operative treatment.
If the plasma protewms are deficient this may contribute to stomal cedema and may be
combated by plasma infusions. If retention should continue for several days the pos-
sibility of it being due to kinking or twisting of the efferent jejunal loop or some other
obstructive mechanism must be considered, and laparotomy may be required.

(4) Post-Operative Hemorrhage. Some degree of bloodstaining of the gastric aspirate
is common for 24-36 hours after gastrectomy, but serious bleeding such as used to occur
occasionally after gastro-enterostomy 1s very rare. “If really severe hzmorrhage should
take place 1t would require transfusion and possibly a further laparotomy

(5) Pseudo-membranous Entero-colitis. (See Chapter XIV )

The Physiological and Sy

P ic Effects of Gastrectomy

Resection of a large part or all of the stomach produces certain physiological effects
and symptoms, the severity of which 1s apparently roughly proportional to the amount
of stomach removed. ’

Effects on Gastric Moter Function. After any form of gastrectomy sacrificing the
pylonc sphincter, food passes rapidly 1nto the small intestine causing sudden distension,
Th}s Je;'unal d is believed to be r ible for the post-cibal sensation of
epigastric fullness expenienced by many gastrectomy patients in the early weeks after
operation and known as the dumping syndrome. Sometimes a feeling of nausea, and
fa{n\ness and sweating accompany the fullness. Usually the symptoms pass off in a few
minutes or half-an-hour, but sometimes the patient has to lie down for a time. The
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majority of patients after high partial gastrectomy and all patients after total gastrectomy
suffer from some dumping symptoms for a few weeks, but these can be minimized by
reducing the size of meals taken. Gradually the patients’ capacity for food increases and
after six or twelve months only a small minority of partial gastrectomy patients—perhaps
5-10 per cent—continue to have any real discomfort. Most of these consider that their
dumping symptoms are not as inconsenient as the ulcer symptoms for which the opera-
tion was performed (Goligher and Riley, 1952). It is a moot point whether dumping
occurs with equal frequency after the Billroth I and II technique of partial gastrectomy;
the consensus of opinion is that it is probably somewhat less frequent after the Billroth
1 operation.

Another” troublesome symptom which sometimés occurs after partial or total
gastrectomy is regurgitation of bile. This may take place in association with dumping or
may occur quite apart from it, perhaps at night or before or after meals. Usually only
a mouthful of bile is bronght up but sometimes the patients vomit as much as half a
pint of pure bile immediately after taking food. Biliary vomiting only rarely occurs
after the Billroth I operation and the vomitus then seldom amounts to more than half
an ounce.

Effects on Gastric Secretions. The estimation of the acidity of the gastric contents
after partial gastrectomy is confused by the difficulty of collecting satisfactory specimens
unmixed with bile from the small active gastric remnant. This accounts for the variations
in the results reported by different writers. Complete and permanent anacidity is
apparently very common after partial gastrectomy for gastric ulcer; after high gastrec-
tomy for duodenal uleer it 1s said by Gaviser (1948) to occur in 85 per cent of the patients.
Patients with stomal ulcers following gastro-enterostomy who are treated by subtotal
gastrectomy generally show a continued hypersecretion of free hydrochloric acid after
the resection.

Effects on Nutrition. Many patients after partial gastrectomy find difficulty in
regaining their pre-operative weight. Total gastrectomy patients are much worse off
in this respect; they tend to lose further weight in the post-operative period and usually
become severely emaciated at any rate for a time. This nutritional disturbance appears
to be due partly to the difficulty which these patients often experience in taking adequate
meals on account of dumping symptoms, and partly to the impairment of fat absorption,
which has been conclusively demonstrated by Wollaeger and his agsociates (1946) and
by Brain (1951). Relauvely large losses of fat may occur in the stools and this steator-
rheea may give rise to troublesome diarrheea which further aggravates the patients’
nutritional difficulties. Strangely enough digestion and absorption of protein and
carbohydrate are usually not hindered by gastrectomy. Indeed glucose is often rapidly
absorbed, causing an ahmentary hyperglycemia which is succeeded some two or three
hours after the ingestion of the glucose by a hypoglycemic phase which may cause
constitutional and abdominal symptoms—/ate dumping.

Failure of absorption of Vitamin B may result in signs of deficiency after partial
gastrectomy and much more commonly after total gastrectomy. These take the form
of a glossitis or pharyngitis and sometimes after total gastrectomy the discomfort which
they cause may produce severe dysphagia.

Effects on Blood Formation. It mught be expected that after total gastrectomy the
Joss of the intrinsic anti-anzmic factor would inevitably result in the development of a
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pernicious type of anemia. As a matter of fact this is an extremely rare occurrence,
perhaps because few of the patients undergoing a total gastric rechllon for cancer
survive for any long period. Macrocytosis in the peripheral blood is I}ot uncommon
however. A mild secondary anzmia is occasionally encountered after partial gastrectomy
or more commonly after total gastrectory, and this usually responds to simple iron
therapy.

Management of Postgastrectomy Syndromes. The important thing to bear in mind
is the great tendency to spontaneous improvement. In severe cases small frequent meals
with little accompanying fluid should be advised so that the total intake of food per day
may be maintained at an adequate level. If
necessary the patient mayhavetolicdown for
a few minutes after taking food. If steator-
rheea and diarrheea are troublesome, the fat
may be better absorbed if spread over all the
feeds rather than concentrated in one or two
main meals. For the few patients who con-
tinue to have severe dumping or bile
regurgitation six to twelve months after
operation the question of further operation
is sometimes raised. Conversion of a Polya
gastrectomy toa Billroth I type of anastomo-
sis if technically feasible will certainly stop
bilious vomiting and will probably minimize
dumping symptoms but, as Perman (see
Sjogren, 1952) has shown, it exposes the pa-
tient to a greater risk of recurrent ulceration.
The establishment of an entero-anastomosis
between the limb of the jejunal loop may
also minimize bile regurgitation after Polya
gastrectomy but is even more likely to pre-
dispose to stomal ulceration. Butler and
Capper (1951) have recommended hitching
up the lesser curve end of the gastric stump
to the region of the left gastric artery or dizphragm as 2 means of elimnating dumping
symptoms, but the value of this step has not yet been clearly established.

Fic 43. Diagram of postenior pastro-
y. C

Gastrojejunostomy

Gastro-enterostomy was originally performed for an obstructing carcinoma of the
pylorus by Welfler in 1881, He made the anastomosis between the anterior surface of
the stomach and a long upper loop of jejunum, carried up in front of the transverse
colon and mesocolon. This anterior or antecolic operation is still occasionally required
as a palliative procedure for an inoperable growth, but, to avoid the kinking of the
je_;un_a.l loop which was found to be a not uncommon complication causing troublesome
vomiting, an entero-anastomosis, as recommended by Braun (1892),
performed between the two limbs of the loop.
fateral anastomosis in a case with cancer and ac

3

| by is now normally
Whilst it is safe to make this additional
hlorhydria, in a patient with a duodenal
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uleer 1t 15 liable to be followed by jejunal ulceration due to the drainage of bile and
pancreatic juice away from the anastomotic area. For the treatment of peptic ulcer
which soon became the matn indication for the operation the posterior no-loop gastro-
enterostomy was developed by von Hacker, Petersen, Mayo and Moynihan (1926) (Fig.
44). The shortness of the jejunal *loop” munimized the risk of kinking and the necessity
for entero-anastomosis with its undesirable consequences (see Fig. 44). The practice of
narrowing the pylorus by sutures, or of transecting it as advocated by von Eisclsberg

Fig 45 Postertor gastro-enterostomy An opening has been made in the
transverse mesacolon to the left of the middle colic vessels and the
posterior wall of the stomach has been drawn through and sufured to the
edges of the gap (The upper 100p of jejunum and the posterior surface
of the stomach have been brought together controlled by spring clamps
preparatory to anastomosis }

(1910), 1n association with gastro-enterostomy was soon given up as it was found to
increase the wncidence of stomal ulceration. The operation is now usually performed as
follows:

The upper abdomen is explored and the existence of a duodenal ulcer established.
The transverse colon and mescolon are lifted upwards and a vertical incision 3 in. Jong
made 1n the mesocolon to the left or right of the main middle colic vessels. This exposes
the postenior gastric wall which 1s made to protrude by the left hand invaginating the
lower part of the front of the stomach. If it 1s destred to make the stoma in the stomach
vertical—and this is the most favoured direction—two pairs of tissue forceps are applied
to the posterior surface, one at the lesser curve near the incisura angularis and the other
at the greater curve at 1ts most dependent part (see Fig. 45). 1f an oblique or transverse
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opening is prefecred this can be accomplished by grasping the posterior gastric foll in
an appropriate axis by the tissue forceps. These forceps are now raised so as to lift up
a fold of stomach wall protruding through the rent in the mesocolon. The cut edges of
the mesocolon are next sutured to the stomach all round. A spring clamp is then applied
to the projecting portion of stomach (see Fig. 45). The duodenal-jejunal junction is
sought and the first 8 or 10 in. of jejunum are milked empty and a spring clamp is now
applied to this uppermost loop of jejunum, the proximal end of the clamp lying about
2in from the duodena-jejunal flexure. The clamps holding the stomach and jejunum
respectively are now approximated and packs placed around them.

A lateral anastomosis is established between the stomach and the jejunum using four
rows of sutures. Firstly the stomach and bowel are approximated by a posterior row
of interrupted fine silk or No. 2/0 chromic catgut sutures of Lembert type. Then, the
jejunal wall is incised with cutting diathermy for 2§-3in., the lumen being opened
throughout that length. The stomach wall 18 next incised for a corresponding distance
but in the first instance only the seromuscular layers are divided. The gastric mucosa
with vessels ramifying on its outer surface now bulges outwards. The vessels along the
anterior edge of the elliptical area can be underrun with fine catgut sutures on a small
curved needle, or they may be caught with artery forceps so that when the mucosa itsell
is next cised the vessels may be tied off individually. The cut edges of the jejunal and
gastric openings are now sutured by a running through-and-through stitch of No. 2/0
chromic catgut, which takes up the adjacent posterior edges first of all and then is
continued round the front to approximate the anterior edges. In order to secure good
inversion of the latter the anterior through-and-through stitch may be of the “loop on
the mucosa™ or Connell type. This stitch however has a poor hemostatic effect and if it
1s used it is essential to take the precaution already mentioned of ligating individually
the vessels on the gastric mucosa along the anterior edge of the stoma The posterior
edges are of course well controlled by the over-and-over stitch used for the posterior
through-and-through suture, and the jejunal wall does not usually bleed sufficiently to
require special precautions. The spring clamps and surrounding packs can now be
removed and the anastomosis is completed by insertion of an anterior row of Lembert
sutures of silk or catgut, Lastly the edges of the rent in the transverse mesocolon are
sutured to the posterior surface of the stomach half an inch or so from the actual anasto-
mosts to prevent herniation of a loop of small bowel into the lesser sac.

Complications and Sequelz of Gastro-Enterostomy

HEMORRHAGE

Hamorrhage in the immediate post-operative period may be taking place from the
original ulcer for which the operation was performed, or more commonly it occurs from
the cut edges of the stomach in the anastomosis. A slight amount of bleeding causing
bloodstaining of the gastric contents aspirated from the stomach by the Ryle's tube is
quite common during the first 24 or 36 hours after operation, but on occasions the bleed-
ng may be profuse and the patient may have gross hematemeisi and melena. Hemor-
rhage from the suture line can be prevented by careful hemostasis, as emphasized in the
de_scnption of the techmque of gastro-enterostomy. If hzmorrhage does occur but is
mild st will probably soon cease and needs no special treatment. More severe bleeding will
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require transfusion, and, if 1t should continue or assume alarming proportions, it may
be necessary to re-open the abdomen, to incise the anterior wall of the stomach, and
expose the anastomosis from within. The bleeding area on the suture line can then be
underrun or ligated.

Hamorrhage occurrmng months or years after gastro-enterostomy wsually comes from
a stomal ulcer and may be an important sign of the latter, but may also be due to an
unhealed duodenal ulcer, a fresh gastric ulcer or a jejuno-gastric intussusception. It is
treated along the lines already laid down for the management of gastroduodenal
hzmorrhage in general.

Vicious CIRCLE VOMITING

With the posterior no-loop operation this is a rare complication, but sometimes if
the Joop 1s made rather longer than usual it may sag down and become distended, with
kinking of the efferent hmb at the stoma. As a consequence the duodenal and jejunal
contents find 1t easier to return to the stomach and so a vicious circle is established with
resulting vomuting and dehydration. Sometimes however the mechanism is that the
stoma becomes obstructed by cedema or the jejunum may be compressed by a loaded
transverse colon, A mild degree of vomiting may respond to aspiration of gastric
contents and intravenous infusions, but if the regurgitation continues for two or three
days or is very severe the abdomen will have to be re-opened and the condition rectified.
The classical procedure recommended for this complication is an entero-anastomosis
between the limb of the jejunal loop but this is open to the serious objection that 1t
leaves the anastomosis exposed to undiluted gastric jurce. Unless the patient’s condition
is desperate therefore 1t 1s better to undo the gastro-enterostomy and establish another
with a shorter jejunal loop or better sited stoma, or to do a partial gastrectomy.

Per1TONITIS

Peritomtis after gastro-enterostomy may be due to leakage from the suture line—
an excessively uncommon occurrence after efficient surgery—or more probably to
perforation of the duodenal ulcer for which the operation was performed or of a jejunal
ulcer developing subsequently. Perforation calls for Japarotomy and suture.

STRANGULATION OF A LooP OF SMALL BOWEL
IN THE WINDOW IN THE MESOCOLON

If the opening 1n the transverse mesocolon is not securely sutured to the posterior
wall of stomach all round the anastomosis a loop of jejunum or 1leum may be herniated
through 1t into the lesser sac and become obstructed and strangulated. This complication
1s prevented by care at the original operation and if 1t occurs is treated like any other
acute intestinal obstruction.

JEJUNO-GASTRIC INTUSSUSCEPTION
Occasionally the loop of jejunum anastomosed to the stomach 1s intussuscepted
in retrograde fashion through the stoma into the stomach and becomes obstructed.
Either both limbs of the loop or one or other of them is affected and the complication
can occur after the posterior no-loop operation or after anterior gastro-enterostomy;
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it has also been recorded in cases where an entero-anastomosis had been performed.
Usually it occurs some months after the operalti.on and c:u:(ses the sympt.oms of an aC}lte
upper intestinal obstruction with copious vomiting, sometimes bloodstax.ned. Opex:ahon
is soon called for and the precise nature of the obstruction is usually in doubt nll.the
abdomen has been opened. Usnally the intussusception does not undergo strangulation.

A B
FiG 46 Anatomy of vagiin relation to abdominal vagotomy*
(a) Antetior vagal truok (after McCrea} (8) Posterior vagal trunk (after McCrea).

There 15 also a more chronic or recurrent form with remission of symptoms, which are
usually dismissed as due to a badly functioning stoma, till careful radiological examina-
tion during an attack shows the intussusception.

JeuNaL or 8TOMAL ULCER
(See page 103)
Vagotomy

Vagotomy is never used as a sole procedure now except in patients suffering from
stomal ulceration following an adequate partial gastrectomy, and even here the surgeon
usually wishes to open the abdomen to venify the diagnosis. Vagotomy is therefore
practically always performed by the abdominal route (see Fig 46 (a), (b)) and the original
transthoracic vagotomy is now obsolete. Only under one circumstance may the latter
method stilf be required and that is when the presence of tnpenetrable adhesions resulting
from numerous previous operations renders abdominal vagotomy impossible. Even then,
however, by using an extraperitoneal approach to the hiatus between the diaphragm
and diaphragmatic pleura it is usually quite possible to achieve a satisfactory vagotomy
by the abdominal route. If the surgeon is not disposed to adopt this technique the vagal
plexus on the thoracic wsophagus can be exposed and resected for 1 in. or so through a
formal postero-lateral thoracotomy removing the right or left eighth rib.
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Abdominal Transhiatal Vagotomy. A high left paramedian incision gives good access.
The diagnosis of duodenal or stomal ulcer is confirmed. The hiatal region is then
exposed by retracting the left lobe of the liver strongly upwards with a broad, deep
retractor. This gives as satisfactory an approach to this region as does the more com-
monly employed method of dividing the left triangular ligament and turning the left
lobe aside under the right. A transverse cut is made with scissors through the anterior
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Fic. 47. Vag y by the abd: 1, transhiatal route
(a) Dmision of peritoneum and hooking down of

csophagus

(b) Resection of anterior vagal trunk

{c) Exposure of posterior vagal trunk by retraction of
cesophagus

peritoneum just below the hiatus and
the csophagus is exposed. By blunt
dissection with the finger it is freed so
that a rubber tube may be passed round
it and used for traction (see Fig. 47 (a)).

The cesophagus is now pulled down
firmly and the anterior vagal trunk
sought. Usually it is easily felt as a taut
cord on the front of the esophagus an
inch or so above the cardia, but some-
times it seems to lie more to the right.
Lower down it splits into a right and
a left branch, and if it should divide
abnormally early two trunks will be
found instead of one anterior vagus.
Two long artery forceps are now applied
to the main trunk of the anterior vagus,
about 1in. apart (Fig. 47 (b)), and a
piece of nerve resected from between
them for histological examination. The
forceps are then touched with the dia- .
thermy electrode to coagulate the ends
and seal any contained vessels and axon
sheaths.

The posterior vagal trunk has next
to beidentified. To find it the eesophagus
is drawn forwards and to the left and
the nerve sought first of all in the
asophageal bed, rather to the lesser curve
side, and 1f not discovered there, on the
back of the cesophagus itself (F1g. 47 (c)}
The posterior vagus 15 a stouter nerve
than the anterror vagus and remains a
single trunk for a greater distance. It is
dvided 1n exactly the same manner as
that used for the anterior nerve.

Finally, a careful search is made for
any other abnormal vagal fibres that may
be present, especially in front of the ceso-
phagus. When the surgeon is satisfied
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that all filaments have been severed the rubber tube is withdrawn. The peritoneal cut
may be sutured if desired but this is not necessary.

If the vagotomy is being used in support of some other operation such as a gastro-
enterostomy this is now carried out and the abdomen is then closed

Complications After Vagotomy. The complications of vagotomy used in conjunction
with gastro-enterostomy or gastrectomy, or for stomal ulcer following these operations,
are essentially those of the associated procedure.

Simple Suture of Perforated Peptic Ulcer

The upper abdomen is entered by a right paramedian or median incision, the diag-
nosis usually being instantly confirmed by the escape of gas or bile-stained fluid from the

FIG 48 {a), (b), (¢} Closure of perforaton by Rescoe Graham's method, incorporating a tongue of
greater omentum n the through-and-through sutures

peritoneal cavity. The perforation 1s then sought. Usually it wall be found on the anterior
wall of the duodenum or pylorus, and the first step consists of exposing this adequately
by having the assistant retract the right edge of the wound and draw the stomach to the
left. If no perforation is present there, the lesser curve 1s carefully examined, and if
necessary the lesser sac opened by dividing the greater omentum so that the posterior
wall of the stomach and duodenum may be searched. The perforation may be closed
n 4 variety of ways—by a purse string suture; by three or four interrupted Lembert
sutures inserted vertically or horizontally; by three or four through-and-through sutures
passed wide of the actual perforation in a horizontal axis and tied so as to include
a tongue of greater omentum (Roscoe Graham's method see Fig. 48); by plug-
ging the perforation, if very large, with a piece of greater omemum' or lasllg
il all other methods fail, by suturing a large rubber tube into the stz;mach as);
temporary gastrostomy which can be used for suction or feeding, the resulting tempora
gastric fistula usuaily closing spontaneously. The closure of the perforation b feverr){
of these methods can be remnforced by suturing the greater and lesser omenrayover x'z:
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The fluid 1n the peritoneal cavity is removed as far as possible by suction from the pelvis,
subhepatic and subphrenic spaces, pencillin-sulphonamide powder is applied to the
wound and peritoneum, and the abdomen closed in layers usually without peritoneal
drainage but sometimes with a drain to the parietal wound.

Ramstedt’s Pyloro-Myotomy

The child comes to the theatre with its mbs wrapped in cotton wool and bound to a
T-shaped metal splint, the arms being in an abducted position and the abdomen exposed.
In the majority of cases local mnfiltration anasthesia down to the peritoneum in the line
of the proposed inciston suffices, the child being at the same time comforted by an oc-
casional sip of glucose water. Rarely 151t necessary to supplement this with light nitrous
oxide and oxygen anzwsthesia.

The abdomen is opened by a high median or right paramedian incision overlying
the pyloric tumour, which 15 then brought to the surface with a finger or with the help
of special forceps designed by Denis Browne. An incision is now made through the
peritoneum on the front of the tumour and nto the superficial part of the muscle. The
division of the muscle down to the mucosa is completed by stretching with forceps
rather than by cutting for fear of perforating the latter. The danger of opening into the
lumen 15 greatest at the distal end where the “duodenal fornix” may easily be opened in
dividing the muscle. It is important therefore to be especially careful in this region and
not to carry the incision farther distally than the pyloro-duodenal vein. When the
myotomy has been completed the mucosa should bulge freely through the elliptical
muscular defect. The stomach is now squeezed gently to see if air can be made to pass
freely into the duodenum and also to demonstrate that no mucosal perforation has been
produced. Any breach of the mucosa is immedrately repaired with a few interrupted
catgut sutures and usually gives rise to no trouble. The pylorus is returned to the
abdomen and the wound closed 1n layers.

Pyloroplasty

This operation has recently been revived to some extent n conjunction with vagotomy.
There are several ways of performing it but the simplest and perhaps the best is that
associated with the names of Heineke and Mikulicz (1888). In this technique a longi-
tudinal mncision 15 made through the anterior wall of the narrowed pylorus and first
part of the duodenum for a distance of 13-2 in and opens into the lumen. Each edge
of this wound 1s seized by a tissue forcep about its middle and retracted strongly con-
verting the longitudinal opening mto a lozenge shaped one which is then sutured in this
transverse direction, the suture hine being tied with a series of Lembert sutures.

Gastrostomy

As this operation 1s not required for lesions of the stomach but for the relief of
asophageal obstruction 1t 1s dealt with 1n a later volume
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CHAPTER 1l
SECTION 1
THE LIVER AND BILIARY TREE

J. M. PULLAN

INJURIES OF THE LIVER

THE liver is normally protected by the ribs and is not often injured by direct trauma.
When the abdomen is penetrated, however, it is frequently involved as a result of its
large size. The injury may be closed or open.

Closed Injuries

These are caused by the sudden application of force over a wide area of the body
surface perhaps fracturing the protecting ribs. The force may be a blow, a crush, or
blast. The liver substance may be disrupted beneath an intact capsule resulting in 2
subcapsular hzmatoma, later rupturing and leading to intra-abdominal hzmorrhage
or biliary peritonitis. More extensive injury causes long splits in the liver substance or
even complete detachment of large portions of the organ. The damage may underlie the
site of the violence or may be caused by contre~coup. The liver may become displaced
through a simultaneously injured diaphragm.

Open Injuries

These are more commonly seen 1n time of war when the abdomen is penetrated or
traversed by metallic fragments or bullets. Civilian knife wounds account for some of
the cases in less peaceful localities. According to the weapon the liver wound may be
clean and precise or ragged, contaminated and disruptive. Missiles traversing the porta
hepatis may sever the hepatic arteries, bile ducts or portal vein resulting in necrosis of
part of the organ in those who survive the immediate hemorrhage. These wounds are
often abdomino-thoracic

Treatment. Wounds of the liver are not in themselves so important as the direct
results of the wound-—hzmorrhage, biliary leakage and the possibilities of associated
damage to other viscera.

The probability of a liver wound can often be deduced from the direction of the
missile track: or the seeping of bile to the surface may suggest the severance of a major
bile channel. The remaining signs are those of h@morrhage and peritonitis which are
not specific to liver wounds The diagnosis of a closed wound is more difficult and may
be found only at laparotomy Even when the presence of a liver wound is certain it is
very difficult to exclude injury to other viscera and the signs of peritonism resulting from
even mild hemorrhage may be quite indistinguishable from a true early peritonitis due
to laceration of the duodenum. It s for this reason that laparotomy is often indicated
apart from the actual evidence of hepatic damage.
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If the liver alone is injured there is no immediate need for laparotomy provided that
blood loss may be balanced by transfusion. If the wound is not gross, clotting soon
ensues, which with the pressure of the abdominal tone will arrest the hzmorrhage.

If the blood loss cannot be compensated, or if, after repeated and very carcful observa-
tions, the signs suggest the onset of early peritonitis (as judged by increasing rigidity,
tenderness and abdominal silence) laparotomy should be performed through an upper
right paramedian incision. Where thete is also evidence of penetration of the thoracic
cavity and there are indications for opening this, a left or right thoraco-abdominal
incision may be required.

The abdomen is carefully searched for injury to other viscera and in their absence
attention confined to the liver. Hemorrhage may increase as a result of opening the
abdomen and if severe may require immediate packing while transfusion is accelerated.
Meanwhile both portal vein and hepatic artery are compressed in the free border of the
lesser omentum. When the patient has rallied or hemorrhage is less severe the extent
of the liver damage is determined. Loose or partially severed parts of the liver are
removed as there is a danger of uncentralled infection (particularly that due to Clos-
tridium Welchii) in avascular liver tissue.

Heemorrhage from remaining lacerations is controlled by means of long mattress
stitches parallel to the raw surface and placed in close apposition. The capsule itself may
be sutured where it can be approximated without tension. If there is a tendency for the
mattress sutures to cut through, omentum or detached muscle fragments may be inserted
between the catgut loops and the capsule (see section on operative surgery). Oxycel
gauze, though probably increasing the risk of sepsis, may be included in the raw surfaces
as an adjuvant to hemostasis where this cannot otherwise be secured. If all else fails the
liver wound may be packed with gauze around which the abdominal wound is closed.
This gauze is removed with some care two or three days later when it is hoped that the
hzmorrhage will not be repeated. These wounds should in any event be drained as
leakage of bile is almost inevitable.

Foreign bodies are removed only if they come to hand These patieats will not
usually withstand exhaustive attempts to locate and reach fragments in inaccessible
parts of the body. Their removal is frequently unnecessary, or they can be dealt with
later should their presence be causing prolonged sepsis or a sinus. These operations
shcluld be covered by full dosage of antibiotics and anti-gas-gangrene serum may have
a place.

Post-operative complications include peritonitis (biliary or primary pyogenic),

it

phrenic or hepatic abscess, biliary fistula and secondary hemorrhage.

References
(1) Brit. J. Surg. War Supplement No, 3.

LIVER ABSCESS
iu;wuﬂox within the liver occurs in a variety of circumstances and in response to
tl hcrent agencies. For descriptive purposes these entities are often divided into water-
llg t_dco.mpartmcms; but to the clinician the diagnosis is first liver abscess and the
1 : y s
clucidation of its wtiology 15 a secondary, though important, consideration. For this
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reason the subject mattgr is here treated as for liver abscess as a whole and not as for a
series of unrelated diseases.

Atiology. The liver is vulnerable to infection through a number of different routes
and by a variety of organisms. These may reach the liver in the following ways.

(i) PorTAL VEIN

Usually there is already a focus of infection in the portal territory, such as an acute
appendicitis, diverticulitis, ulcerative colitis, dysentery, peptic ulcer or suppurating
hzmorrhoids. Organisms gain access to the terminal portal venous branches and are
carried to the liver where they are, for the most part, destroyed or eliminated in the bile.
A few may gain a hold, however, and suppuration develops. Although liver abscesses
may occasionally be caused in this way, more commonly there is an actual suppurative
thrombophlebitis 1n the terminal venules from which infected emboli separate and lodge
in the liver. This is portal pyemia. Sometimes the thrombotic process may extend for
some distance along the portal vein—portal pylephlebitis.

In the same way liver abscess may rarely follow relatively clean abdominal operations
such as gastrectomy, closure of colostomy, resection and anastomosis of intestine. In
such cases the bacterial flora reflects the source of the infection and a mixture of repre-
sentative intestinal organisms is usually found. b.coli, streptococcus fecalis, staphylo-
coce1 and B. Welchit are typical of this type of abscess which is commonly multiple.

The same route is used in amabic migration from the colon to the liver.

Actinomycosis and hydatid disease almost certainly reach the liver via the portal vein.

(1) UmsILICAL VEIN

This is probably the avenue of infection of the liver 1n infants secondary to umbilical
sepsis and thrombophlebitis. The hiver abscess may be multiple or single, with or
without septiceemia.

{ni) THE BiLE Ducrs

Cholangitis is a common accompaniment of acute or chronic cholecystitis, especially
when there 1s a common duct stone. The condition becomes more serious in the presence
of biliary obstruction, whatever the cause, as the back pressure and stagnation render
the hepatic tissue vulnerable to bacterial attack The organisms found 1n these cases are
again of an ntestinal pattern, though b.coli 1s the usual culpnt. The cholangitis
characteristically fluctuates but at the height of any one attack actual suppuration may
begin within the hver substance. This 1s normally a widespread, punctuate process and
abscesses are consequently disserminated throughout a bile stained liver.

It was thought that organisms ascended the common bile duct from the duodenum,
and while this possibulity 1s not excluded, 1t 1s more likely that they reach the ducts from
the liver. Even the normal liver passes live orgamisms mto the bile whence they are
returned harmlessly to the intestine. In the presence of stagnation or stone these organ-
isms cease to be harmless and cause inflammation of the bile ducts, canaliculi and liver
parenchyma.

(1v) THE HEPATIC ARTERY

When there exists a systemuc septicemia or pyzmia, the liver, tn common with other

organs, shares the risk of abscess formation Staphylococcus aureus or the hamolytic
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streptococcus are the organisms concerned in most cases. The ab}cesses are ol‘(e_n
multiple, and pale into insignificance or may be unrecognized amidst the dramatic
and widespread manifestations of the disease elsewhere. .

There exists, however, another type of abscess which is solitary and arises without
any septicemic signs or symptoms. The organism is present in pure growth and is often
of low virulence, such as the streptococcus viridans.

In such cases it seems unlikely that organisms gained access by a route other than
the hepatic arteries, though where they came from often remains unknown. The very
rare tuberculous and typhoid abscesses of the liver probably reach it in this way.

(v) DIRECT SPREAD

Suppuration may spread into the liver from contiguous inflammations. The gall
bladder is the most frequent source, though this is rare. A subphrenic abscess seems to
burrow into the liver on occasions, though the converse is the more likely direction of
spread.

(vi) LyMPHATICS

There is no reason why organisms should not reach the liver via the lymphatics,
though it is hard to prove that this has occurred and such a hypothesis remains largely
theoretical

(vii) PENETRATING INJURIES

Infected material may be carried into the liver by violence from outside the body. In
war wounds and knife injuries such an event is not uncommon and intrahepatic suppura-
tion may ensue.

Closed injuries may also initiate such a process for by contusion the liver substance
may become inflamed by the organisms already within it.

Suppuration may also arise in pre-existing abnormalities within the liver, such as
secondary carcinoma, hemangioma, and cyst.

Classification. Liver abscesses may therefore be classified as follows:
(1) Venous
A. Portat (a) Pyogenic (i) secondary to abdominal sepsis.

(i) following abdominal surgery.
(b) Ameebic.
(¢) Actinomycotic.
(<) Hydatid.

B Umbilical, Secondary to omphalitis.
(2) Cholangitic Secondary to infection of the biliary tract.
(3) Systemic. (@) Septicemic and pyemic.

{b) Bacteremic from distant focus.
(c) Source unknown.

(4) Traumatic. (a) Penetrating injuries.
() Closed 1njuries.
{5} Misceifaneous, Suppuration in pre-existing fiver abnormalities.
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reason the subject matter is here treated as for liver abscess as a whole and not as for a
sertes of unrelated diseases.

Atiology. The liver is vulnerable to infection through a number of different routes
and by a variety of organisms. These may reach the liver in the following ways.

(i) PorTAL VEIN

Usually there is already a focus of infection in the portal territory, such as an acute
appendicitis, diverticultis, ulcerative colitis, dysentery, peptic ulcer or suppurating
hazmorrhoids. Organisms gain access to the termmal portal venous branches and are
carried to the hiver where they are, for the most part, destroyed or eliminated in the bile.
A few may gain a hold, however, and suppuration develops. Although liver abscesses
may occasionally be caused 1n this way, more commonly there is an actual suppurative
thrombophlebitis in the terminal venules from which infected emboli separate and lodge
in the liver. This is portal pyzemia. Sometimes the thrombotic process may extend for
some distance along the portal vein—portal pylephlebitis.

In the same way liver abscess may rarely follow relatively clean abdominal operations
such as gastrectomy, closure of colostomy, resection and anastomosis of intestine. In
such cases the bacterial flora reflects the source of the infection and a mixture of repre-
sentative intestinal organisms 1s usually found. b col, streptococeus feeealis, staphylo-
cocci and B, Welchii are typical of this type of abscess which is commonly multiple.

The same route 1s used in amebic migration from the colon to the liver.

Actinomycosis and hydatid disease almost certainly reach the liver via the portal vein.

(i1) UMBILICAL VEIN

This 1s probably the avenue of infection of the liver in infants secondary to umbilical
sepsis and thrombophlebitis. The liver abscess may be multiple or single, with or
without septicemia.

(u1) THE BILE Ducts

Cholangitis is a common accompaniment of acute or chronic cholecystitis, especially
when there is a common duct stone. The condition becomes more serious n the presence
of bilary obstruction, whatever the cause, as the back pressure and stagnation render
the hepatic tissue vulnerable to bacterial attack. The organisms found 1n these cases are
again of an intestinal pattern, though b.coli is the usmal culprit. The cholangitis
characteristically fluctuates but at the hetght of any one attack actual suppuration may
begin within the hver substance. This 1s normally a widespread, punctuate process and
abscesses are consequently disseminated throughout a bile stained liver.

It was thought that orgamisms ascended the common bile duct from the duodenum,
and while this possibulity is not excluded, 1t is more likely that they reach the ducts from
the liver. Even the normal liver passes live organisms into the bile whence they are
returned harmlessly to the intestine In the presence of stagnation or stone these organ-
isms cease to be harmless and cause inflammation of the bile ducts, canalicul: and liver
parenchyma

(1v) THE HEPATIC ARTERY

When there exists a systemic septicemia or pyemia, the liver, in common with other

organs, shares the risk of abscess formation. Staphylococcus aureus or the hemolytic
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Fia. 50 Cross section of Inver showing suppuratine cholangitis
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Morbid Anatomy. Abscesses are usually multiple and small in cases resulting from
portal pyemia (Fig. 49), suppurative cholangitis (Fig. 50) and septicemia, and are
disseminated throughout the iver. A solitary abscess is more likely to be amaebic, pyzmic,
actinomycotic, or idiopathic, though no rules can be laid down. As the small abscesses
enlarge and coalesce relatively large cavities are formed. These may reach the capsule
causing a localized peritonitis and
obliteration of the peritoneal space.
In the same way the diaphragm may
be penetrated and pleura involved.
Sometimes this results in empyema or
a lung abscess with a bronchial fistula.
Large abscesses may rupture into the
pleural, peritoneal or pericardial cavi-
ties or into any of the neighbouring
viscera, or may point on the skin and
there discharge.

The right lobe is the more usual
site of single abscesses in the propor-
tion of about 4 to 1, and is probably
explained by its greater bulk, without
invoking any theories with regard to
the streaming effects of the portal
blood flow.

Amabic abscesses are more often
single and show a predilection for the
upper right zone, though they may be
found anywhere in the liver (Fig. 3).
They usually start as minute foci of
liquefaction in a liver already the
seat of ameebic hepatitis which enlarge
and later coalesce giving one or more
large abscesses. The pus is charac-
teristically like anchovy sauce, es-
pecially in acute cases, and is

FiG 49 Cross section of liver showing multifocal composed of blood, lysed liver cells

coalescent abscesses from a case of portal pyzmia and few leucocytes, diﬂering from.

true pus in this way. It is normally

. sterile, and the Entameebz histolytica exist almost entirely in the wall of the abscess

which eventually may become encapsulated and even calcified 1n very long standing cases.

Secondary nfection may occur and it then assumes more of the characteristics of a
pyogenic abscess.

Actinomycotic abscesses also form by the coalescence of smaller areas, and the
disease is often confined to one quadrant of the liver (Fig. 51). The abscessis honeycombed
and seldom cavitates completely. The pus contatns the “sulphur granules” which are the
colonies of the actinomyces bovis. These abscesses tend to be less acute than the pyogenic
ones and, respecting no anatomical barrers, burrow throughout the tissues reaching the
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surface or neighbouring skeletal tissues such as muscle and even bone. The liver infection
is nearly always secondary to,a focus elsewhere in the portal field, and the commonest
site is the ileo-cecal region and appendix.

Clinical Features. Whatever the cause of the infection there are certain features
common to all abscesses of the liver,

Mostly they arise during the course )
of another disease and their features
are thus added to symptoms and signs
already present. The onset may on this
account be relatively insidious, but
usually the patient is more ill than can
be explained on the basis of the original
pathological condition. The expected
improvement is not achieved and the
patient’s condition steadily deterior-.
ates. He is usually haggard with a
muddy moist facies and perhaps later
mildly icteric. Emaciation is rapid and
accompanied by anorexia and vom-
iting. Both pulseand temperature show
a gradual swinging rise often punctu-
ated by ngors and with profuse
sweating. There is usually upper ab-
dominal aching with sometimes a sharp
pleuritic-like pain when petitoneum is
involved, which is referred to the flank,
abdomen or shoulder. Some patients
complain of a persistent boring pain
over the lower thoracic spine.

There is tenderness over the liver,
which progressively enlarges both up-
wards and downwards so that the dia-
phragm is seen to be elevated and less =~ —° -
mobile on screening, and the liver edge Fio 51
1s found below its proper level in the
abdomen thus enlarging the area of liver dullness. The surface may be palpably isregular
or fluctuant and a peritoneal rub is occasionally heard. Mild icterus may be present and
the urine contain bile pigments, though this is not necessarily so.

The abscess may not remain confined to the liver and sometimes finds the subphrenic
spaces. and even penetrates the diaphragm and pleura, causing empyema if the pleural
Space is not already sealed, or alternatively tracks into the lung securing a form of drain-

age into the bronchial tree when the pus is expectorated. An amaebic abscess is most
prone to this last resort.

Large ragged amebic abscess of liver.

TheSul_)cutanecl:(us cedema may overly the abscess which eventually points on the surface,
Te 1s a marked leucocytosis with a predominance of granul H i
e isam Yt P g ocytes; secondary anzmia
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There is a more silent type of abscess usually arising without any obvious source of
nfection which may smoulder undetected for many weeks, producing only generalized
symptoms. The organism may be relatively avirulent or have been attenuated by
chemotherapy or antibiotics during either blind therapy or the deliberate treatment of a
previous malady. The signs are slight, but in time the evening pyrexia, cachexia, pain

and a swollen tender liver will lead to the
diagnosts, particularly when the abscess
reaches the liver capsule and local signs
become more obvious. These abscesses
are unlikely to be multiple.

B An ameebic abscess may not differ
clinically from a pyogenic abscess, and the
two are often confused up to the time of

' examining the pus. There are those which

{  start with an acute hepatitis with an

! enlarged, tender liver, abdominal rigidity,

pain and marked pyrexia. Prostration and

vomiting 1s severe, and this state may pass
imperceptibly to abscess formation which
can sometimes be recognized by localized

deformation of the liver. There is a

feucocytosis in acute cases with granufo-

cytes usually under 80 per cent. Alterna-
tively the abscess may develop very quietly
and reach considerable proportions years
after leaving the Tropics. Such patientsare
an®mic and cachectic and cannot eat.

They may have no symptoms directing

attention to the liver. There may be no

leucocytosts

Diagnosis. When an abscess is diag-
nosed it is hard to know whether it is
mtrahepatic or subphrenic though such a
.--—- 4 distinction is not vital as one may lead to
FiG. 52 A the h the other. The subphrenic is the more

and widespread burrowing disease are evident susceptible to treatment and carries a

better prognosis. Where there 1s doubt

the more optimistic view should be taken in the first instance. Antecedent abdominal

sepsis may lead to either, though a frank perforation is far more likely to cause a

subphrenic abscess which in any case 15 more common than one in the liver. There
may be no certain way to diagnosis other than by exploratory operatton.

Amcebic and pyogenic abscesses are usually described as belonging to two watertight
compartments. However true this may be in pathology it is seldom so clinically and the
first task, since the treatment is different, is to exclude amabiasis as a cause.

1t may be that there are already clear pointers to the source of infection. If there has

~
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been a recent appendicitis or other intra-abdominal sepsis the liver infection is almest
certainly due to a portal pyzmia or pylephlebitis. IF, in the presence _of obstructu{e
jaundice or during the course of an acute cholecystitis, the symptoms an_d signs of h?patlc
suppuration appear a cholangitic origin is indicated. With longstanding disease in 'the
right iliac fossa, perhaps with sinus formation, actinomycosis as a cause of the liver
abscess must be considered. Nevertheless, it should not be forgotten that cholecystitis,
appendix abscess, ileoczecal actinomycosis or cecal amebiasis may all show similar
signs in the right iliac fossa and yet each give rise to a different type of liver abscess.

When hepatic pain and fever come out of the blue without any preceding symptoms
the abscess 1s likely to be systemic, though in many cases the portal of entry will remain
unknown,

Where such histories are available there will be little difficulty in reaching a correct
diagnosis. Unfortunately many patients are seen without such clues and in these
careful inquiry should be made for tropical residence or previous dysentery. Amebic
abscess may occur up to twenty or more years following the original infection, which in
any event will have passed ununoticed in at least half of those wha develop an abscess.
Nor is residence abroad essential as there are well authenticated cases arising in this
country and there are probably many carriers. In the United States of America estimates
of the carrier state have been given as high as 20 per cent of the population. The stools
must be examined repeatedly on the warm stage for ameebz containing red cells. Cysts
may be seen in the quiescent phase containing not more than four nuclei.

Sigmoidoscopy should be carried out and a search made for ulcerated areas or other
evidence of intestinal infestation Negative results to all of these investigations do not
exclude a diagnosis of ameebiasis, and the most reliable test is the response to emetine
hydrochloride which should be given in daily intramuscular doses of 1 gr. for five days.
If the liver abscess is ameebic the response should be dramatic as judged by signs and the
pyrexia, though a secondarily infected abscess may not show a complete response. All
cases of liver abscess for which there is no satisfactory explanation should be subjected
to this test.

Amebic abscess formation arises in an area of hepatits and it is often 1mpossible
10 say just when a hepatitis becomes an abscess unless there is a demonstrable bulge on
the Iiver surface. At times the presence of an abscess is suggested when the result of
medical treatment falls short of a cure. If an amebic abscess is secondarily infected it
will be indistinguishable from a pyogenic abscess, which in fact 1t 15, though the history
or the stool examination may have revealed the underlying cause. Amabic abscess is the
most treatable and carries the best prognosis of all liver abscesses, especially if open
drainage is avoided, and for this reason it is vital to exclude it before proceeding to more
active treatment.

In non-endemic countries a hydatid basis for hepatic suppuration will not be sus-
pected.m the absence of a previous history of infestation until hydatid elements are
‘eCOSnvlzed in the pus or the cyst wall is encountered during a drainage operation
Hydatid disease of the liver is considered below.

Liver abscess may also be confused with the following:

(1) Acute cholecystitis.

(2) Virus hepatitis,

() Acute pyelitis,
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(4) Secondary carcinoma,
(5) Other pyrexial states of undetermined w®tiology.

Treatment
(i) PYOGENIC ABSCESS
There are two effective methods of treatment, by antjbiotics and chemotherapy, or
by drainage, and some combination of the two may be required.

(@) ANTIBIOTICS AND CHEMOTHERAPY. This method nearly always constitutes the
first line of attack as most cases pass through a stage when the diagnosis is no more than
probable but the urgency of symptoms demand some form of treatment. However bad
in principle, such action is often no more than prudent. Furthermore, during the
evolution of any liver abscess there is a stage during which the process can be aborted
by energetic therapy and no time should be lost in applying it. In this way many cases
are caught before the damage is too great, and frank suppuration requiring operation
is thus avoided.

In other cases the diagnosis may be more certain—a full blown abscess is already
present. Even here, though operation will be necessary, full dosage with antibiotics
should be started immedrately in the hopes of attenuating or containing the infection.
It may well be that unexpected improvement will follow and operation become less
urgent. While improvement continues drainage may be delayed until a standstill is
reached. Such an expectant policy is justified by the high incidence of multiple abscesses
in this category for which operation holds little promise owing to the physical impossi-
bility of draining more than a few smal cavities. In these cases chemotherapy is the only
hope.

The orgamisms responsible are often mixed and many are gram negative and insen-
sitive to Penicillin. Others rapidly acquire a resistance to the antibiotics used. More than
one drug should therefore be given simultaneously. Full dosage of any two of the follow-
ing should be employed—aureomycin, chloromycetin, penicillin, streptomycin or
sulphadiazine. This treatment, if successful, should continue until at least ten days
after the pulse and temperature have settled as there is a danger of a liver infection
seeming to be cured only to break out again after the cessation of active antibacterial
measures. Such a case requires drainage.

When pus 1s available following drainage a more certain choice of antibiotic can be
made from the culture and bacterial sensitivity tests.

(b) DRAINAGE. When one or more large cavities containg pus are present drainage
will be required though the complextty of achieving it increases with the number of
cavities Where cholangitis precedes abscess formation no time should be lost in estab-
lishing external T-tube biliary drainage by means of choledochostomy as there is almost
always some degree of biliary obstruction present. Furthermore, the abscesses being
small and multiple can only be drained in this way. Such patients are usually jaundiced
prior to the formation of the ab A cholecy: omy or cholecystostomy may
also be required where an acute cholecystitis is the precipitating cause.

LocarizaTioN. In order to plan a drainage operation it is advantageous to know
where the abscess lics and this is not always easy. Some information can be obtained
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where the abscess underhes the abdominal wall or lower ribs and is palpable or actually
pointing or causing cedema.

An X-ray of the chest, both postero-anterior and lateral, may show a dispropor-
tionate diaphragmatic bulge into the thorax or displacement of abdominal viscera.
There may be an associated subphrenic abscess with a fluid level, or air may enter those
at which cc nicate with a bronchus.

The site of pain may be of considerable assistance, particularly the sharp “pleuntic”
type in the flank which often by its reference indicates that the abscess has reached the
capsule and parietal peritoneum or pleura somewhere in that corresponding segmental
territory. The more frequent incidence of right sided abscess is also a guide.

It may be tempting to tap the liver with an aspirating needle as an adjunct to localiza-
tion This should be resisted unless it is done under direct vision at the time of operation,
or Just before operation. There is a real danger of peritonitis or empyema attendant
upon such measures, although the liver can be reached posteriorly through the bare
area without transgressing the serous cavities.

OPERATION. The drainage of a liver abscess is largely a question of approach. The
available routes may be classified as follows:

Extra-serous

(I) Anatomical. Through the bare area.
(2) Anatomical and pathological. Subcostal with extraperitoneal tunnelling to site
of adhesions.

(@) Twelfth rib bed.
(&) Kocher type incision,

(3) Pathological Direct approach through area of pointing abscess.

Trans-serous
(1) Across pleura after preliminary pleurodesis—two stage
{2) Across peritoneum with omental seal—extraperitoneal tunnelling.

In draining a liver abscess it is desirable to achieve it without contaminating the
pleural or general penitoneal cavities. This principle can be satisfied where the peritoneal
cavity is locally obliterated by a subphrenic abscess or the adherence of the liver to the
Parietes, or drainage is effected through an area devoid of serosa. If a subphrenic abscess
is known to be present it is approached in a manner appropriate to the location of that
abscess, it is desirable at the same time to explore with the finger for a track extend-
ng from the subphrenic cavity into the liver and to enlarge this by stretching so that it
will admit an adequate tube of about § inch in diameter, which is then brought out
through the wound of access.

\thn there is no certain evidence of a subphrenic abscess or adheston of the tiver to
the parietes (as judged by the pointing of the abscess externally) the best approach is
through an upper abdominal paramedian incision. At this time the lver is examined
It may be found that access to certain parts of the liver surface is denied b: reccn;
f\dl}esmns (Fig. 53 (), 1n which case the abdomen is closed and drainace eﬂ‘g'cted b
incising from the exterior through this obliterated area. Should the pleura b; encoumere():ll

during the making of this new approach then this cavity must be artificially sealed. This
o
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1s sometimes done by stitching parietal to diaphragmatic pleura in the region of the costo
phrenic angle, but does not always provide an immediate seal that is absolutely safe (Fig.
53 (b)). A more certain method is to pack with iodine gauze the unopened parietal against
the diaphragmatic pleura and discontinue the operation at this stage until in three or four

Fic 53 (a) Anabscessof the liver dome has FI1G. 54, Anterior extraperitoneal sub-
obliterated the subphrenic space where 1t phrenic approach to an.absccss of the
has surfaced (b} Transpleural approach dome with local caelomic obliteration

with preliminary pleural seal by sutures
This can also be achieved by extrapleural
packing with iodine swabs a few days before
drainage—not recommended

FiG 55, Posterior subcostal retroper-
toneal approach to bare area or any
high postenor abscess.

days” time adhesions have formed sufficient to allow safe drainage through the area with-
out risk of empyema. This method involves some delay and is unsuitable where more
urgent drainage is required. Another method and probably the best is to reachthe abscess
by tunnelling extraperitoneally from the abdomunal incision between the diaphragm and
parietal peritoneum to the area where the ceelom is obliterated by adhesions and hence
through the adherent layers straight into the liver substance, inserting a drain along this
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track into the abscess, which is tapped with the finger. This method is applicable to all
cases and may be started from a Kocher or posterior (Fig. 54) subcostal incision,

Alternatively, at the initial laparotomy the liver surface may be everywhere
accessible, but an abscess palpated beneath the surface. This can be verified by aspira-
tion and the cavity emptied in this way. A finger is then thrust into the cavity, trabecule
broken down and a large tube inserted. The greater omentum is brought up and the
tube threaded through it and brought to the exterior at a point overlying the opening.
During this procedure great care is taken to avoid contamination of the rest of the
peritoneum and viscera by packing off the area.

In high placed anterior or lateral abscess the drain may be led extraperitoneally to
below the costal margin as in the tunnelling method, crossing the ceelom directly and for
a short distance only at the point of puncture of the abscess.

If an abscess is found either preoperatively or at laparotomy to be posteriorly
situated it is best approached through the right twelfth rib bed with mobilization of the
pleural reflection upwards (Fig. 55). The finger is directed upwards against the inferior dia-
phragmatic surface and the tissues anteriorly carefully felt for abnormal consistency.
If an abscess is encountered the finger is pushed through the wall. This is sometimes
called the approach through the bare area, though there is no means of locating this
accurately.

Finally it may be found that the condrtion of the portal vein and the number of
widespread liver abscesses defeat any atternpt at drainage, in which case the abdomen
must reluctantly be closed. Nevertheless it is always worth while to have verified that a
drainable abscess was not being neglected.

In the presence of suppurative cholangitis and jaundice it is seldom possible pre-
operatively to say when abscess formation occurs. In the first instance it is essential to
be sure of adequate external biliary drainage by a rapid method, such as cholecystostomy
or choledochostomy. This should be combined with antibiotic treatment. In the
majority of patients with suppurative cholangitis their condition will now improve.
When, however, the expected improvement is not obtained, or after an initial remission
deterioration sets in, liver abscesses are likely to be present, but are almost certain to be
multiple, then the best hope is that they wifl drain down the biliary tract while the infec-
tion is fought by other means.

MANAGEMENT OF THE TUBE. The principles are the same as for empyema. That is to
say that the tube remains while there is yet any cavity to drain. After a week or ten days
the tube is replaced by a thinner one of equal length which is passed down the lumen of
the first. The larger tube is then withdrawn from around the thinner one, which should
be about the width of a pencil. This is retained until the cavity closes around it and only
a track rer{mins. This can be judged by recourse to lipiodol and X-rays when the progress
of the cavity closure can be observed, The tube may then be shortened daily until it is

finally removed. The track rarely I i i i
. ly leaks any bile as the liver tissue is everywhere
by granulations and fibrosis. kA seated

(1) AcTinomycCosts

. ‘Thcre is not the same urgency for dramage in abscess due to this cause when the true
ature of the infection is known. This disease has most frequently arisen as a portal
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metastasis from intestinal actinomycosis which is usually in the ileoczcal region, and
knowledge of the presence of such a lesion may lead to a correct appraisal of the liver
pathology. Nevertheless a mass in the iliac fossa may equally be 2 pyogenic appendicitis
and the liver involvement due to a portal pylephlebitis. The actinomycotic lesion is less
acute and spreads more insidiously and less dramatically. As a result there is less danger
of a rupture of the abscess but more tendency to a burrowing in all directions irrespsctive
of anatomcal barners, The cavities are thus complex and, on account of the honey-
combing, drainage at one point seldom drains the whole. Furthermore, antibiotics
combined with sulphonamides and possibly radiotherapy ho!d out more hope for a
cure than can be expected from surgery, which should be confined to the local and
superficial attention to abscesses which point. On occasions there may be a secondary
mfection by b.coli, streptococei or staphylococei, and their presence adds to the serious-
ness of the infection and makes drainage more useful, though the secondary invaders
are usuaffy mid.

Many liver abscesses are drained m ignorance of their actinomycotic basis as the
primary intestinal Jesion may have disappeared. They may continue to discharge for
many wecks before a search 1s made for the fungus or sulphur granules in the pus and
their presence explains the chronicity of the lesion. A recent case followed opzration
for perforated gastric ulcer.

(iii) AMGEBIC ABSCESS

Whenever a liver abscess 1s diagnosed but the source of the infection is unknown
the possibility of its being ameebic should be entertained and if such a diagnosis seems
at all possible it should be subjected to proof by the exhibition of emetine. This is given
in daily doses of 1 gr. of the hydrochloride subcutaneously. The test should be continued
for at feast five days; if there are unmistakable signs of improvement the evidence
for an ameebic basis is very strong indeed and the course should be continued for a total
of ten days and followed by a full medical regime.

It is vital to recognize an amebic abscess before any drainage operation is carried out
as the prognosis is adversely affected when drainage results in secondary infection. Open
drainage is therefore contraindicated and the main refiance is placed upon the strong
specific measures of emetine and chloroquine. This certainly applies to all cases of
ameebic hepatitis, and those in whom there is early softening in the inflamed liver tissues,
as many small abscesses are cured by emetine alone, This can be combined with anti-
biotics if secondary invaders are suspected. There will remain, however, certain abscesses
so large that the volume of the contents is greater than can readily be absorbed, and
also those in whom medical treatment has achieved only incomplete resolution. For
these some form of emptying will be required after a period on emetine treatment.

Aspiration is the method of choice since it avoids secondary infection and the amebic
infestation of 2 wound. It is safer than in pyogenic abscess as dary bacterial infec-
tion at the time of aspiration 1s uncommon and the results of a single aspiration are
often curative. The manceuvre is carried out in the theatre under local or general
anzsthesia with a long wide bore aspirating needle and Potain’s syringe. The needle is
directed to the suspected area and if the cavity is struck it should be emptied. Two or
more aspirations may be required at intervals of a few days. The introduction of emetine
into the cavity has been advocated
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DrAINAGE. The pus obtained is subjected to immediate microscopy. If organisms
arc present and secondary infection is established immediate open drainage is indicated
as for pyogenic abscess, using the needle as a guide. Amabz are difficult to ﬁmi in the
aspirated material. Secondary infection is suggested by a leucocytosis in which the
granulocytes exceed B0 per cent of the total count.

Open drainage is also indicated:

(1) When medical treatment and repeated aspiration have failed and persistent
deformity of the liver outline remains, It is estimated that there is more than one abscess
in 45 per cent of cases and the presence of a second cavity may explain the failure.

(2) When an abscess exists in the left lobe and requires to be emptied. Aspiration is
difficult and uncertain in such localities.

(3) Following intraperitoneal rupture which presents rather hike a perforated ulcer.
This can sometimes be anticipated.

Rupture into the pleura occurs but is said to respond to aspiration and drugs. More
frequently the abscess burrows into the lung and drains into a bronchus. This is not an
indication for operation. Open operation is seldom necessary today, the combination
of emetine, chloroquine and aspiration prove effective in all but a very few and in these
open drainage scarcely adds to the likelihood of cure when more effective measures have
already failed. The bowel infection requires attention.

Prognosis

PYOGENIC ABSCESS

This will depend on the following factors:

(1) The danger from associated lesions elsewhere.

(2) Whether the abscess is single or multiple.

(3) Accessibility of the abscess without infecting pleura or peritoneum.

(4) Early diagnosis.

(5) Organisms present and their sensitivities.

(6) The presence of complications such as rupture.

The mortality varies enormously according to the underlying condition and death
rates between 30 per cent and 90 per cent have been quoted.

AMEBIC ABSCESS

The prognosis depends on:

(1) Efficient antiameebic treatment,

(2) The general condition of the patient.

(3) The presence of alcoholism.,

(4) Size of abscess.

* Accessibility of the abscess for aspiration.

(6) Spontaneous secondary infection.

(@] Secondary contamination of the draining wound.

(8) Number of abscesses.

(8) Virulence of the infestation.

The mortality depends upon the method required to combat the disease. Those
responding to medical treatment, including aspiration, should not have a mortality of
more than § per cent. When the case is severe enough to demand drainage the mortality
may be expected to increase up to 50 per cent, y
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HYDATID DISEASE OF THE LIVER

Atiology. This tape worm, Fchinococcus granularis, exists predominantly in the
small intestine of the dog, and although other animals may also carry it the dog is the
important host so far as human medicine is concerned. It is only 5 mm. in length and
consists of a head or scolex with four suckers and as many as fifty hooklets which enable
1t to fasten onto the intestinal mucosa of the host. The last segment contains ova which
are shed into the intestinal lumen and passed in the feces. They contaminate the ground
and are eaten by sheep in which the hydatid cyst develops, which on the death of the
sheep is consumed by other dogs—thus completing the hfe cycle.

Other animals may harbour both the worm and the hydatid and one of these is man
who in this 1nstance understudies the sheep and constitutes the alternative accidental
intermediate host. This is a tangent from the main cycle as there are few opportunities
for the human hydatid to return again to the dog. So far as man is concerned the dog
is the source of infestation and the disease is most prevalent where man and dog exist
in closest symbiosis. A large proportion of the British cases come from Wales, and
Australian surgeons have the greatest opportumities of treating the discase. It seems
that in childhood the danger of infestation 1s greatest when the fondling of dogs and
sucking of fingers are prevalent. The ova hatch into small hexacanth (six hooked)
embryos and penetrate the wall of the alimentary canal entering the portal vein radicles
and are carried to the liver. Here they lodge in the hepatic capillaries and gradua]ly
form a unilocular primary hydatid cyst. A few may pass through the liver and lodge in
the lung capillaries and those that pass through the lung are distributed systemically
into any tissue 1n the body. Thus, 75 per cent of all hydatids are found in the liver, 15
per cent in the lung and the remainder throughout the rest of the body. More than one
cyst exists in 60 per cent of affected patients.

Structure. The cyst wall has three layers—an outer adventitial coat which is contri-
buted by the host and consists at first of compressed hepatic, pulmonary or other tissue,
later becoming progressively thicker, more fibrous and perhaps even calcareous. The
middle coat is the laminated membrane of the parasite. This consists of hyaline laminz
formed senatim from the inside by the mner or germinal layer. There is always, in
uncomplicated cysts, a cleavage plane between host and parasite and the outer surface
of the lanunated layer 1s shining and moist and faintly blue. The laminated membrane
is under a certan stress not only from the pressure of its fluid content (up to 300 mm.
of mercury) but also from its own structure, by which the outer and old;r layers are
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HYDATID DISEASE OF THE LIVER

Atiology. This tape worm, Echinococcus granularis, exists predominantly in the
small intestine of the dog, and although other animals may also carry it the dog is the
important host so far as human medicine is concerned. It is only 5 mm. in length and
consists of a head or scolex with four suckers and as many as fifty hooklets which enable
1t to fasten onto the intestinal mucosa of the host. The last scgment contains ova which
are shed into the intestinal lumen and passed in the freces. They contaminate the ground
and are eaten by sheep in which the hydatid cyst develops, which on the death of the
sheep Is consumed by other dogs—thus completing the life cycle.

Other ammals may harbour both the worm and the hydatid and one of these is man
who in this nstance understudies the sheep and constitutes the alternative accidental
intermediate host. This is a tangent from the main cycle as there are few opportunities
for the human hydatid to return again to the dog. Sa far as man is concerned the dog
is the source of infestation and the discase is most prevalent where man and dog exist
in closest symbiosis. A large proportion of the British cases come from Wales, and
Austrahan surgeons have the greatest opportunities of treating the disease. It scems
that in childhood the danger of infestation is greatest when the fondling of dogs and
sucking of fingers are prevalent. The ova hatch into small hexacanth (six hooked)
embryos and penetrate the wall of the alimentary canal entering the portal vein radicles
and are carried to the liver. Here they lodge in the hepatic capillaries and gradually
form a unilocular primary hydatid cyst. A few may pass through the liver and lodge in
the lung capillaries and those that pass through the lung are distributed systemically
into any tissue 1n the body. Thus, 75 per cent of all hydatids are found in the liver, 15
per cent 1 the Jung and the remainder throughout the rest of the body. More than one
cyst exists in 60 per cent of affected patients.

Structure. The cyst wall has three layers—an outer adventitial coat which is contri-
buted by the host and consists at first of compressed hepatic, pulmonary or other tissue,
later becomung progresstvely thicker, more fibrous and perhaps even calcareous. The
rnuddle coat is the laminated membrane of the parasite. This consists of hyaline laminz
formed seriatim from the mside by the mner or germinal layer. There is always, in
uncomphcated cysts, a cleavage plane between host and parasite and the outer surface
of the lamnated layer is shining and moist and faintly blue. The laminated membrane
is under a certain stress not only from the pressure of its fluid content (up to 300 mm.
of mercury) but also from its own structure, by which the outer and older fayers are
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more stretched by growth of the cyst than the more recent inner layers, so that the small-
est puncture is liable to form the starting point of an extensive rent and the cyst will turn
itself inside out, The rupture may then be almost explosive and no doubt these features
serve a purpose in the dissemination of the live The laminated layer is resistant
to leucocytes, digestion and bacteria.

The inner layer is the germinal layer which secretes the laminated layer on the outside
and the fluid within, It is about 1 cell thick and forms buds which protrude into the
cavity. These become the brood capsules containing scolices and hooklets of potential
worms and are just visible as *“Hydatid sand” to the naked eye. They are not found in
very young cysts.

The hydatid fluid is quite clear and contains little protein but is decidedly antigenic,
producing severe anaphylaxis in sensitized subjects. It is used (from a sheep) for the
Casoni intradermal test for hydatid sensitivity. It contans floating scolices and brood
capsules which if liberated through rupture are each capable of forming a new uni-
vesicular cyst where they come to rest. For these reasons the fluid is highly dangerous
and should be treated with the very greatest respect. These are secondary cysts and will
be found distributed according to the manner of rupture of the primary cyst, whether
intraperitoneal, intrapleural, intrapericardial, intravenous or intracardiac. Rupture into
the intestine or bronchus does not seem to result in secondary cyst formation. It has
been estimated that secondary cysts will form 1n some 20 per cent of those cases in which
fluid is spilled at operation on pulmonary hydatids. These secondary cysts are external
to the original pnimary cyst though they may be within the original adventitia m certain
cases of local rupture

Daughter cysts may form within the original primary cyst. They may be regarded as
internal secondary cysts and seem usually to arise owing to a failure or partial leakage
of the laminated membrane which 1s common in older cysts.

. RatE OF GrowTH. The disease 1s mostly contracted 1n childhood and the hydatid
is as old as the man, or nearly so. The growth rate varies with the tissue in which it lies
}aemg greater in more compressible structures of a yielding nature. The rate of growth
is checked by setbacks, such as leakage, which threatens the life of the parasite. Growth
is very slow and at the end of the first year a cyst may attain a diameter of 2 cm

Hepatic Cysts
Like most metastatic hepatic lesions the right lobe is affected in the ratio of 4 to 1
as compared with the left. More than one cyst exists in the liver in 25 per cent of cases.
The lower part of the liver contains three quarters of all hepatic cysts and these will in
general be palpable. They may reach a large size and yet cause no symptoms. Seventy-

five per cent of patients are obliged to seek advice because of complications in a previously
silent cyst (Fig. 56, Plate IT)

Complications. The olderac T
'yst becomes the more certainty is there of complica
b Y plications.

{1) RUPTURE

be lfflkage and especially {upture of a cyst calls forth an allergic reaction which may
severe or even fatal—urticaria, dyspnea, asthma, syncope and vomiting may ensue,
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(a) INTRANEPATIC. This may be local and may pass with no more than minor allergic
mamfestations.

(b) INTRAPERITONEAL. This is a complete rupture with discharge of the contents
into the pentoneal cavity. There may be severe shock and signs suggesting a perforated
ulcer which quickly pass away. Biliary peritonitis may Iater set in. Secondary cysts
eventually grow in the pelvis and throughout the ccelom.

(c) INTRABILIARY., The cyst bursts into a large duct of the biliary system. Daughter
cysts may block the duct causing obstructive jaundice and mild biliary colic. This state
may persist for some time as one cyst after another or hydatid debris is passed. The
particles may be recognized 1n the stools as they are relatively indigestible, Suppurative
cholangitis may follow.

(d) INTRAPLEURAL. This may lead to empyema and secondary echinococcosis of the
pleural cavity. A bilious leak often accompanies the rupture giving a cholothorax. On
occasions the pleural cavity is sealed and the rupture then takes place into a bronchus
with expectoration of hydatid debris and bilious sputum; or air may enter the hepatic
cavity giving a perivesicular pneumocyst. A lung abscess may be an intermediate stage.

(¢) INTRAINTISTINAL. This 1s not uncommon.

(f) OTHER SiTEs. Rupture has been described into the pericardium and inferior vena
cava.

(ii) SECONDARY INFECTION

Suppuration may arise around and in a cyst as a result of its carlier death, though
the presence of pus or calcification cannot be taken as a guarantee that there are no live
hydatid elements. Suppuration may precede the rupture into the peritoneum or pleura
and these cavities are nfected from the start. An unexplained subphrenic abscess may
have ansen in this way.

(1ii) ToRrston

Thus is extremely rare and only occurs 1n those cysts with a peduncle in the process
of extrusion from the liver.

Symptoms. The cyst grows with the individual and its bulk is readiy accommeodated
so that symptoms are often absent until complications bring the patient to hospital for
the first time. Nevertheless relatively small cysts situated in vital areas such as the porta
hepatis may cause compression of neighbouring structures.

@) Pam
This is usually absent though large cysts may produce a dragging ache in the liver
area, If pain arises it usually reflects a complication. It may be—
(1) Biliary colic, indicating 1ntrabiliary rupture.
(2) Peritonitic or pleuritic when rupture occurs or is threatened into these cavities.
(3) Cramping and severe in the rare cases of torsion.
(4) Dull and aching in deep seated intrahepatic suppuration,

(1) URTICARIA

May occur at intervals in an otherwise quiescent case and normally marks a minor
leakage of hydatid fluid through the cyst wall. The urticaria may be accompanied by a
more or less severe generalized anaphylaxis
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(iii) JAUNDICE i Z

Is unusual in uncomplicated cases apart from the cyst located ifi the porta hepatis.
When combined with colic it often is due to hydatid debris obstructing the biliary tree
following intrabiliary rupture.

(iv) GASTRIC DISTURBANCE

Nausea, vomiting, indigestion and postprandial discomfort are relatively common,
but sufficiently non-specific to arouse no suspicion of their being due to hydatid disease.

Physical Signs. These will depend on the location of the cyst or cysts. There may be
no signs whatever when the upper part of the liver is affected. On the other hand, the
liver may be appreciably enlarged and irregularities palpable on the lower edge when, as
is usually the case, the lower part of the liver holds the lesion and the hepatic dullness
to percussion is continuous over the mass. The cyst is characteristically round, smooth,
tense and fluctuant, moving with the liver on respiration. It is rarely pedunculated and
lateral mobility is limited. There is infrequently a fluid thrill on percussion over the cyst,
analogous to that over the whole abdomen in ascites. A very large cyst may appear to
lift from the liver. The liver may encroach upon the chest displacing breath sounds
from the lower part of the thorax and on occasion deforming the thoracic cage. There
may be tenderness over the mass when infection is present.

Penetrating X-rays may reveal calcification in the liver area (Fig. 57) or gas may out-
line the cyst perimeter or cavity with a fluid level when anzrobic gas forming organisms
are present or a communication with the bronchial tree exists (Figs. 58, 59, and 60). More
frequently there is an elevation of the right diaphragm which may be rounded or some-
times pedunculated when a cyst is traversing the diaphragm. A lateral view of the chest
is helpful in distinguishing a general phrenic elevation from a localized boss. Following
Tupture into the thorax an effusion and even pleural daughter cysts may be visible in the
X-ray. It may not be possible to tell a hepatic cyst from a pulmonary one without resort
1o preumoperitoneum when air under the right diaphragm will show whether the cyst is
above or below it provided that the subphrenic space is free. Further localization of the
mass may be achieved by barium meal, pyelography and cholecystography.

~thn hydatid disease is suspected the Casoni test may yield confirmatory evidence.
This entails the intradermal injection of 0 3 ml. of fresh hydatid fiuid (from a sheep)
}Vhich contains a specific protein and in sensitized individuals causes a local wheal. This
1s compared with a saline control injection. The size of the wheal 1s measured and when

greater than 23 mm. in diameter 1s said to be positive. The reading is taken 20 minutes
after injection but may not be maximat for 12 hours. It is claimed to be positive in 56
per cent. of uncomplicated and in 26 per cent of complicated cysts, though figures higher
‘thm this are quoted. False positives occur, It is the easiest of all the immunological
ests and seems as accurate as any,

The feces or pus from a sinus should be searched for hydatid elements and the white
cell count shows an eosinophilia in 25 per cent of cases.

Differential Diagnosis. A right sided cyst may be confused with—
(1) Mucocele of the gall bladder.
(2) Hvdronephrosis.
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FiG. 57. Lateral X-ray showing calafied, crumpled hydatid of Fro. 53 Lateral X-ray showing a fluid level and an uDﬂA B
Liver, Sucha cystis not necessanly dead (Mr N R Barreit’s Limng to an irfected cavity associated with a hydatd cyst

case.) daughter cyst 1s visible. (Mr. N. R. Barrett's case.)



large hydatid cavity into which both air and Iipiodol have been injected before
its nature was reahized. (Mr N. R Barreit's case)

Fic 60. Same
Ppatient erect.
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(3) Pancreatic cyst.

(4) Degenerating hepatic or renal neoplasm.

In complicated cases many other discases are imitated. Underlying hydatid disease
may present as biliary colic, jaundice, subphrenic abscess, empyema, Jung abscess or an
acute abdomen. The hydatid basis may not at first be suspected and accounts for much
unavailing treatment (Fig. 61).

Treatment
PROPHYLACTIC

This concerns general measures on a national basis such as the disposal of offal
beyond reach of any dog, the feeding of dogs with cooked meat and the discouragement
of canine pets in affected regions.

THE UNcoveLICATED HepaTic CysT

When diagnosed they should be removed as the advent of some complication is most
likely and the condition then becomes more dangerous and less curable.

Variable degrees of difficulty are encountered, depending on the site and number of
cysts present.

It is vital to remove the cyst whole as only in this way is disscmination of the
certainly avoided. This is not always possible and certain risks may have to be taken.
If there is to be spillage the patient will be better off without operation.

Every effort is made with the assistance of X-rays to locate the exact sitc and number
of cysts present, though available information is often incomplete.

OPERATION. A convenient approach is made:

For the lower cysts by a paramedian or Kocher incision. i

For the lateral midzone cysts by a low intercostal incision through the costal margin,
with or without opening the pleura,

For the superior ones a transpleural approach incising the diaphragm may give the
best exposure.

The liver 1s then examined.

If the cyst lies within a thin flange of liver or is pedunculated at the liver edge it is
best temoved by cutting through hepatic tissue and excising the cyst along with its bed.
In this way there is no nisk of spillage, but the method s only rarely applicable.

More nsually the cyst is deeply imbedded n the hiver bulk but reaches the surface
at one point showing as a whitish patch of varying size. It is rarely possible to enucleate
these and the process of “Hydatid birth™ successful in the lung is not applicable to the
liver. Attempts to destroy the live hydatid elements are necessary and a 10 per cent
formalin solution is injected after asprration of the fluid contents—the wound being well
packed with black towels to catch any spillage, which 1s thus made visible. After a lapse
of about 8 minutes the contents are again aspirated by suction pump. The formalin can
only be effective in univesicular cysts as daugt cysts are not penctrated unless
punctured. The laminated layer is not adherent and can be separated from the host tissues
completely and hfted from the wound. The danger of contamination is always present
and gloves and instruments which have come 1n contact with the interior of the cyst
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should be discarded. A further swabbing with formalin is carried out and the cavity
inspected to make sure that removal has been complete and no ““diverticulz™ exist,
The residual space may be large and if not calcified there is an immediate contraction,
but a considerable dead space remains. It may fill with bile or blood or pus according
to the state of the cyst at operation. There is a danger that this may leak into the
peritoneal cavity. In infected cysts, or in the presence of a biliary leak, drainage is

i
:

Fig 61. Injection of lipiodol 1nto a draining sub)
phrenic abscess due to complicated hydats
disease of ltver The abscess communicates with the biltary tree, The ng‘;u h:pa!lcy d?lr:ltd
common duct and gall bladder are demonstrated  Such a cyst probably first ruptured inl;
the bile duct and then, becoming infected, involved the subphrenic space

e]ssen(:al but should not traverse the open pleura. Otherwise the cavity can be safely
z ;)'sleld by .stutu;e or filled with normal saline to allow slow absorption and contraction
e cavity. In any event it will do no harm and is safe; i
orh r to place a drain down to the
THE COMPLICATED CysT

undscl:ll;l;mn;:?d}:ere the problems are essentially those of liver abscess and in fact an
ati ) : iy
g g Ly asis may not be suspected. A suppurating hydatid is not necessarily
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INTRABILIARY RUPTURE. The cyst requires attention as in uncomplicated cases
although if there is associated obstruction of the common bile duct by hydatid debris
a biliary fistula is a possibility. Choledochotomy and clearance of the ducts with T-tube
drainage may be required. Such a complicated cyst may have associated daughter
cysts outside the main capsule and they should not be overlooked.

INTRATHORACIC RUPTURE. This requires cxcision of the cyst and drainage of the
cavity through an avenue other than the chest in addition to toilet of the pleural cavity.
A resulting empyema 15 in effect a dumb-bell abscess with connecting cavities in hiver
and pleura. The empyema is drained in the usual way and the hepatic cavity cleared
through an enlargement of the existing track, though the eventual appearance of second-
ary cysts in the pleura should be anticipated.

INTRAPERITONEAL RUPTURE. If the condition is found the cyst remnants and any
recognizable debris and bile are removed as far as is possible, and the hepatic area
drained in case of bile leakage.

Secondary cysts of the peritoneum may appear in great numbers after about 5 years
and cause surpnisingly little disturbance,

Alveolar Hydatids

This rare type of disease is thought to be due to a different tania occurring geo-
graphically where the ordinary hydatid is rarely found. In this form of cyst the daughter
cysts are formed on the outer surface and thus burrow like a growth into surrounding
tissues. The prognosis is on this account worse and the disease is virtually untreatable.
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TUMOURS OF THE LIVER

Benign. Bemign tumours of the liver are extremely rare and may arise from any of a
variety of cells. They include

(1) Adenoma. (@) Of the hiver cell.
(b) Of the bile duct cell.
(2) Fibroma, myxoma, and leiomyoma.
(3) Hzmangioma, hemangio-endothelioma and lymphangioma.
(4) Cysts. (a) Single true cyst.
(b) Multiple true cysts
sometimes associated with cystic kidneys, spleen, and pancreas.

(c) Degenerative cyst formation 1n other tumours.
(5) Mixed cell tumours ranging from hamartoma to teratoma.
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The last three categories (with the exception of 4c) may represent developmental
errors rather than true tumours.

The hemangioma is encountered most frequently, and in common with other tumours
is prone to the complications of hemorrhage, sepsis, calcification or torsion when
pedunculated. They are all of clinical significance only in so far as they may be mistaken
for secondary carcinoma or hydatid discase. They are seldom large and,although
resection is feasible they are probably better left alone when found incidehtally. If
pedunculated or complicated or unquestionably causing symptoms resection may be
considered. The risk of eventual malignant change is unknown though it undoubtedly

occurs, especially in the adenomas.

Malignant
(i) PriMARY HEPATOMA

The incidence of primary carcinoma of the liver varies enormously in different parts
of the world. The Bantu races of South Africa are particularly susceptible and there is
an increased incidence in the Orient. This 1s partly connected with the distribution of
nutritional cirrhosis of the liver. This is not the only factor, however, and racial pre-
disposition, parasitic infestation, and diet seem also to be significant.

In the most susceptible races it is the commeonest form of tumour,

There are two main types:

(i) A liver cell tumour—hepatoma—is associated with portal cirrhosis in about 85
per cent of cases. The remaining 15 per cent occur for the most part in children and
seem to be a different entity unassoctated with cirrhosis. Hzmochromatosis is equally
carcinogenic,

(i) A bile duct cell tumour—cholangioma—associated with cirrhosis in about 50

per cent of cases. The cirrhosis is more often biliary in type.
) Clim'cally the disease is rapidly progressive with anzmia, fever, weakness, cachexia,
Jaundice, epigastric pain, and mass as the promunent features. These symptoms may
have been added to those of a pre-existing cirrhosis and portal hypertension. The tumour
occasionally ruptures giving rise to an “acute abdomen” wath internal hemorchage.

TREATMENT. The literature contains several examples of successful resection of these
growths at a time when surgical facilities were much less developed than at present.
While operable cases are few even n so rare a disease the possibility of resection should
be kept in mind.

It is only to be contemplated 1n the case of a single localized tumour where a clear
margin of normal tissue can also be removed. Radiotherapy is ineffective. (viz Section
I, p. 229—*Partial Resection of the Liver )

(i1} SARCOMATA
Sarcomata are even more rare but have been described.

(in) SECONDARY CARCINOMA
Secondary malignang
reach the liver:
(@) Through the portal vein.
(5) Through the hepatic artery.

cy of the liver 1s infinitely more common than primary, and may
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(¢) Through lymphatics.

(d) By direct spread.

Most primaries are found in portal territory, particularly in the stomach, colon,
rectum, pancreas, and asophagus, and metastasisc to the liver through the portal vein.
The hepatic artery is thought to carry malignant cells when a carcinoma of the lung or a
melanoma of the eye metastasises to the liver, Breast carcinoma typically reaches the
liver by lymphatics running in the falciform ligament, while a gastric or gall bladder
malignancy may involve the liver by direct spread.

Almost any malignant Ytumour may metastasisc to the liver though it is uncommon
for the squamous lesions of the head and neck, and bone or other sarcomata to do so.

Cuinical FEATURES. The deposits in the liver are typically though not invariably
multiple and distributed throughout its substance. They frequently necrose centrally
giving rise to the umbilicated surface and scrosal reaction. They are, when palpable,
felt as hard bosses inseparable from the liver, which is generally enlarged. They move
on respiration and often give rise to a peritoneal friction rub,

They may by their bulk produce secondary effects such as obstructive jaundice or
portal hypertension, Ascites can result from peritoneal involvement, while rupture may
causc intraperitoncal heemorrhage or tumour dissemination.

Anemia, fever, cachexia, and weakness arc the eventual symptoms as the liver is
progressively destroyed, but such a manner of death is often less unpleasant than the
pain and obstruction caused by the untreated primary Icsion, This is the argument for
the palliative resection of primary tumours, particularly in stomach and rectum.

It is not unusual to be unable to discover any primary growth at laparotomy in the
presence of liver metastases.

TREATMENT. The presence of liver secondaries is taken to mean that the disease is
for the present incurable The resection of apparently solitary deposits has many times
been reported, but the presence of deep seated metastases can never be excluded. The
single resectable deposit is very rarely found, but when it is its removal should be
attempted as in this abides the only hope of cure, however forlorn.

There is slightly more hope when the liver is involved by direct spread, when a
segment of liver can be removed along with the primary lesion. This is especially the
case in carcinoma of the gall bladder, though the outlook is bad.
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SECTION I
THE GALL BLADDER AND BILE DUCTS
CHOLECYSTITIS

Acute Cholecystitis

Atiology. Acute inflammation of the gall bladder may arise in a previously normal
organ or be superimposed upon a pre-existing chronic inflammatory state. In most
cases (90 per cent) there is a recognizable obstruction of the outlet, which is usually a
stone, and this is referred to as obstructive or calculous cholecystitis as opposed to non-
obstructive cholecystitis, -

1t is believed that in almost all cases of cholecystitis bacteria are concerned at least
in part with the inflammatory process, though they may be hard to find. At times they
can be found in the bile, at times in the gall bladder wall, or in the cholecystic gland, but
in about 20 per cent of all acute cases no organism is recovered, though this does not
necessarily mean that none have been present. This fact, together with a microscopic
picture in which polymorphonuclear cells are sometimes very scanty, and the frequent
harmless presence of organisms i the bile of a healthy gall bladder suggests that other
factors are involved. These may be*

(1) Mucosal abrasion by a stone.

(2) Tension within the gall bladder due to an impacted stone causing devitalization
of the wall from interference with the blood supply.

(3) Alteration in the bile which becomes injurious as a result of the bile salt concentra-
tion. Such a change can be induced experimentally by stagnation or pancreatic reflux
and acute cholecystitis results.

All such changes make the gall bladder vulnerable to bacterial invasion of the wall
and inflammation,

Route of Infection. Organisms can reach the gall bladder by several channels.
(1) Tye Bie. It is thought that organisms constantly reach the liver from the
intestine 1n the portal blood which are there either destroyed or transferred in the bile
back to the intestine. Such organisms find their way in and out of the gall bladder and
Can become dangerous when circumstances allow. This seems the most important route.

The older notion of organisms ascending the common duct from the intestine is no
longer favoured.

(2) Toe BLoop STREAM. This avenue 1s probably of importance in the cases of non-
obstructive cholecystitis which may follow infections of the respiratory tract and else-
Where, or in frankly septiczemic states.

(3) Lympratics. It has been suggested that lymphatics may carry the organisms
from the liver or intestine, though adequate evidence is lacking.

(4).DIRECI‘ SPREAD FROM THE Liver. This has been suggested by the frequent
adjomning hepatitis. The idea seems 1mprobable.

Ba;teriology. Tl}e striking feature is the frequent finding of one or more intestinal
%\‘g‘-\nl§xr_xs. B-coli i the most common, but streptococer fecalis, staphylocoeei and
lostridium Welchii are also found. These findings are strong evidence in favour of a
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faicly direct avenue of infection from the intestine. Typhoid bacilli are now rarely found
though they may be present at the time of or long after an attack of enteric.

In non-calculous cholecystitis when the infection is embolic or bacteremic from
another site of discase the organism is not typically intestinal and the subsequent natural
history of the infection differs accordingly from the more usual type in that the element
of obstruction is not always present, the attack is more acute, more prone to gangrene,
and carries a worse prognosis.

Morbid Anatomy. The disease has often been divided into types, according to the
severity of the inflammation, which are now recognized more as stages in the evolution
of the pathological process which, of course, may resolve
at any point./In an advanced case the walls are extremely
adematous and may carry the fibrosis of previous disease.
There is much hyperiemia of the serosal surface and hemor-
rhage throughout the mucosal and othercoats. The mucous
membrane may be gangrenous and detached over large
arcas. A stonc is usually impacted in the neck or cystic
duct and the gall bladder may contain other stones. The
gall bladder content may at first be cloudy bile later be-
coming frankly purulent, The scrosal coat is red and
roughened with adherent fibrin. The surrounding viscera
and omenta may also be loosely adherent.

The attack is thought to start in some such way as this.
A gall stone lying in the neck of the gall bladder perhaps
causes some local mucosal abrasion and a superficial in-
fection leads to cedema which, with the stone, effectively
seals the exit. The secretions accumulate within the gall
bladder and lead to considerable tension within the lumen

e e e e

giving rise to an dema and transudation.into-thz:lum;m
| thus further increasing the tension until the arterial supply
1s impaired and the organisms which are present can spread
easily through the devitalized tissues. Gangrene of the
B 2 ross secuon of 2 chronie mucosa is common; but of the muscle wall only a small
stones are Jctually lying within the  patch at the extreme fundus, most distant from the arterial
::Li’;’;:s;;g :‘&J‘:Hum':‘:: d":: supply (and where the artenies are wholly intramural) be-
themiddlezone Some cavitiescan €OMes gangrenous and gives way under the pressure.
‘f’:"::“:mfr'f:;‘ ;‘;;f:‘ms(:gr;rh%: Tension is immediately relieved and blood flows back into
specimen Mixed stones have been  the organ, being extravasated where damage is severe, but
P 4 g &
removed from the lumen With the - clearing up the infection in due course. On occasions the
exception of the cholesterol one 1n
Hartmann's pouch Such findings CYStic artery thromboses and the gall bladder becomes
give evidence of previous perfora- totally gangrenous, or an overwhelming infection with
tion during &n acuto cholecystitis— Clostridium Welchn produces a similar resuit
a common occurrence. 0] .
Meanwhile the serosal inflammation has produced
adhesions to the omentum and neighbouring viscera and itis into this that a localxzed
perforahon takes place so that general peritonitrs is uneommeE= ~nA fn fams taen e

which first impedes the venous and lymphatic circulation
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be no clinical evidence of the perforation. That it has taken place is proved by the not
uncommon finding at a later date of stones lying just outside the fundus of the gall
bladder in fibrous tissue over which the mucosa has healed (Fig. 62).

The edematous adherent viscera and omentum around the acutely inflamed gall
bladder from the palpable mass and in this an abscess may form. This may rupture into
neighbouring viscera or be incised, and in this way an internal or external biliary fistula
results. Shofild it burst into the general peritoneal cavity peritonitis will develop which

, may be biliary. Fistulz will heal spontancously where a free passage to the duodenum
down the bile ducts is re-established. An acute inflammation frequently subsides into a
chronic one, especially where stones remain,

In the acute attack many writers stress the discrepancy between physical signs and
the severity of the underlying pathology and quote cases where gangrene has been found
when the clinical features were subsiding. Few realize that in many cases it is because
of the local gangrene and localized perforation which decompresses the gall bladder that
the process of resolution can begin.

Complications. The complications of acute cholecystitis may thus be listed:
(1) Perforation. v

(2) Peritonitis—septic. +

(3) Peritonitis—biliary,

(4) External bihary fistula. /

(5) External mucus fistula, ¢

(6) Internal biliary fistula into duodenum, colon, or small bowel, ¢
(7) Ascending cholangitis. -

(8) Cholangitic liver abscess. ~

(9) Obstructive jaundice.

(10) Empyema of gall bladder.

(11) Hepatitis.

(12) Pancreatitis.

(i) PERFORATION

g Tlfis is muc_h.more common than is recognized clinically owing to the surrounding
a hesions localizing the burst so that no additional physical signs appear. What matters
is whether a general peritonitis results and this occurs in less than 0-5 per cent of all cases.

(ii) PERITONITIS—SEPTIC, BILIARY; BILIARY FISTULE; Mucous FISTULE

:The type of peritonitis depends on whether pus or pus and bile are released into the
peritoneal cavity. In the latter case the orgamisms and irritant biliary constituents com-
bine to cause a particularly lethal form of inflammation, The absorption of large quanti-
ties of bile salts may contribute toa fatalityin whichgig;_@_zﬁog failureisacommon feature.
qua‘;:;:f \‘;el:y great majority the peritonitis remains entirely limited to the ;gﬁnxﬁﬁer
dipersen o e:: an abscess may f"orm. Such an abscess usually remains local and
it i;::n ncou'sly but may either pomt z.md be incised through the skin or burst
extermal yor uta cox;txguous h?llow viscus. In either event a temporary fistula may result,
e abon lrn c:tna . There is a strong tendency to healing and if the fistula persists
oot outeen days there is evidence of an obstruction soméwhere in the biliary
{£2ct. IF the surface discharge is mucous the cystic duct is obstructed, if bilious the
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common duct is involved. A permanent fistula into colon or lower fleum may be serious
eventually as there may be some impairment of fat, calcium and vitamin absorption,
diarrheea, and excessive sodium loss. Any form of permanent internal biliary fistula js the
resultant of the natural healing power and the pressure of bile secking a passage. Sucha
compromise is always unsatisfactory and a form of chronic biliary obstruction prevails.

Occasionally a pericholecystic abscess will find the subphrenic space or track even
further afield. Tt may be visible radiologically owing to the high calcium content
of the stagnant bile within the abscess
cavity (Fig. 63).

(iif) AscENDING CHOLANGITIS; LIVER
Anscrss; JAUNDICE

During the acute attack of cholecystitis
organisms are frequently found in the
common bile duct and although usually they
do no great damage here, on occasions,
particularly if there is an associated common
bile duct obstruction, a fulminating infec-
tion ensues with considerable constitutionat
upset. The bile is turbid and often purulent
and the walls of the bile ducts ecedematous
and hemorrhagic. This in itsell may suffice
to close the finer channels so that jaundice
results. In severe cases multiple liver abscess
(g.v.) are formed and constitutea very serious
complication, o

In many acute cases without obvious
signs of cholangitis the liver is swollen and
mmpaired function can be demonstrated
biochemically in almost half the total

Fig 63 Straight X-ray of the gall bladder region
showing tule of high caleium content lying within N
a penicholecystic abscess mto which perforation  number. The pancreas less often shares in

has taken place ¢ N
the surrounding inflaimmatory process.

Jaundice occurring during acute cholecystitis may be due to:

(1) Ascending cholangtis.

(2) Astoneinthe gall bladder neck pressingor ulcerating into the common hepatic duct.

(3) (Edema and nflammatory pressure upon the common duct.

(4) Anassociated stone in the common bile duct with superadded infection of the wall.

(5) An associated pancreatitss.

Empyema of the gall bladder is the traditional term applied when the organ distends
with pus. It carries no speeial significance.

Clinical Features. Acute cholecystitis may anse suddenly for the first time though
there is often a history of similar attacks in the past. In addition many patients have
suffered the symptoms of chronic cholecystitis and may have experienced biliary colic
or obstructive jaundice previously. The disease is some three times more common in
females and the average age is between 45 and 55 though it may occur in youth. The
patients are usually obese.
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SympTOMS

The attack often begins during the night with biliary colic of a mounting intensity
and with little intermission of the pain. It is typically epigastric with symmetrical
radiation to each costal margin and scapular areas. This phase may last for several
hours and corresponds with the obstructive pre-inflammatory stage of the disease. It
is accompanied by severe nausea, reflex vomiting and restlessness. The inflammatory
phase soon follows and when the serosal coat is reached, localized peritonitic symptoms
develop. The pain becomes more definitely located to the right costal margin with
radiation to the right shoulder point. This pain is aggravated by movement and deep
breathing and is associated with local tenderness beneath the right costal margin. The
temperature may rise sharply perhaps to 104 degrees and be associated with rigors. An
obstructive type of jaundice is found in about 20 per cent of patients.

PHysicaL SIGNS

The patient is usually flushed and perspiring and the abdomen moves little with
respiration. There is tenderness and moderate rigidity which is maximal in the right
upper quadrant, and an indefinite mass or deep resistance may be palpable in the minority
according to the length of history. The mass when present lies close under the anterior
abdominal wall at the right costal margin and does not lift from the loin. The movement
with respiration is not marked, though the tenderness may be exaggerated by inspiration.

. At a later stage the mass may exceptionally be recognizably fluctuant or even show
signs of pointing. There is rarely any sign of generalized peritonitis. The urine may
f:ontain bile pigments and acetone bodies and the conjunctiva be icteric when jaundice
is present,

The moderate leucocytosis is of little diagnostic help. Radiological evidence of gall
stones may be obtainable 1f they are mixed in type. Cholecystitis emphysematosa is the
name applied to those cases in which the inflamed gall bladder contains gas. This may
be due to a virulent Welch infection or a fistula into the intestine.

All degrees of severity of infection are encountered and few cases will exhibit all the
above mentioned features. The majority of cases are mild.

Diagnosis. The ist of diseases which have been confused with acute cholecystitis is
almost infinite. The more commonly encountered liable to lead to confusion include:

(1) A leaking duodenal ulcer.

(2) Right sided pleurisy and pneumonia.

(3) Acute pancreatitis.

(4) Acute virus hepatitis.

(5) Acute pyelitis.

(6) Coronary thrombosis.

T.rca}tment. The ideal treatment for acute cholecystitis 1s cholecystectomy tho'ugh
the timing of it is still not standardized. The gall bladder should be removed because
fecurrent attacks are likely and chronic inflammation persists in most cases. Surgeons
are divided as to whether operation should be carried out immediately or later, after
two or.thrce months, when acute inflammation has subsided. The argument hinées on
mortality and the frequency of gangrene, perforation and peritonitis. Under conservative
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treatment gangrene has been estimated to occur in from 12-45 per cent of acute cases,
but this is not so important as the ncidence of gencral peritonitis as the usual localized
patch of gangrene merely ruptures into preformed adhesions and remains contained.
General peritonitis probably does not occur in more than 0-5 per cent of acute cases,
Figures will vary according to whether mucosal or total gangrenc is the criterion or
whether contained or uncontained perforation is referred to or whether the state of the
gall bladder 1s judged by clinical signs or operative findings. Furthermore all statistical
analyses are influenced by what cases are included under the diagnosis of acute chole-
cystitis. In this country there are very many mild ones in whom such a diagnosis is no
more than an opinion and quite unproven. To include all these in a series is to render
the whole enquiry unscientific and the question remains as to how acute and certain
a case must be before being accepted for statistical purposes.

CONSERVATIVE TREATMENT AND LATE OPERATION

This recognizes that in some 90 per cent of all acute cholecystitis patients the inflam-
mation will gradually subside without complications and the mortality of such a method
is probably no greater than that obtained by early surgery. The mortality for surgery
within the first 48 hours (3-5 per cent) does not include the more seriously ill patients
first seen after this time, who may be refused operation and who go to load the mortality
figures for conservative treatment (10 per cent). The gall bladder should be removed
after an interval of 8-12 weeks when the acute inflammation has settled.

The exponents of the conservative regime argue:

(1) General peritonitis is rare. Local gangrene and perforations are of much less
importance.

(2) The acute operation is apt to be hemorrhagic and therefore less precise with
regard to the avoidance of vital structures in the porta hepatis.

(3) That if it is accepted that the common duct should be explored in about one in
three operations for chronic cholecystitis, it will probably also be required only slightly
less frequently in acute cases. Such a manceuvre, with the handling of duodenum and
pancreas and perhaps retroperitoneal exposure is dangerous in the presence of acute
inflammation and is seldom done. Nor is the palpation of common duct stones easy
under these circumstances. At operation in the cold state a full choledochotomy routine
can be safely followed where indicated.

(4) The recent use of antibiotics (in selected cases) has further reduced the seriousness
of the disease.

(5) The patients are often old and fat and with poor hearts and should not be sub-
jected to risk under unfavourable conditions of fever, virulent sepsis, dehydration,
acidosis, hepatitis, etc.

(6) An abscess may already have formed and the infection be effectively walled off,
only to be disseminated by the laparotomy.

(7) Even with early surgery it occasionally happens that a cholecystostomy is all
that is possible and a further operation will still be required.

Conservative therapy includes-

(i) Restin bed. A Fowler’s position is no longer recommended.
(i) The use of an unrestricted flwid diet containing plenty of sugar, with an early
return to light solids as soon as improvement becomes established.
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(ifi) The use of pain relieving drugs such as pethidine and morphia is not recom-
mended in biliary surgery from their reputation for causingspasm of the sphincter of Oddi.

(iv) The occasional use of intravenous glucose and perhaps even saline where uncon-
trolled vomiting is leading to dehydration and hypochlorzmia.

(v) Antibiotics may be used, but the majority of cases will settle very adequately
without them. They should be used only when indicated:

(a) In the presence of cholangitis or jaundice.

(6) In a fulminating attack.

(¢) In the bad risk patient who fails to improve.

The antibiotics must be effective against gram negative organisms and a combination
of streptomycin or terramycin and penicillin copes with the likely bacteria.

Conservative therapy is abandoned in the presence of deterioration as exhibited by
spreading peritonitis, increasing jaundice or the pointing of an abscess. Under these
circumstances the gall bladder is drained after the removal of stones where chole-
cystectomy seems too hazardous. In very sick patients a simple incision and drainage
of the abscess may have to suffice.

RADICAL TREATMENT

The advocates of immediate operation usually specify that a few hours may be spent
in the improvement of the patient’s general condition by careful intravenous glucose
and saline and the use of antibiotics. They argue that:

(1) The list of complications of acute cholecystitis is formidable and they are danger-
ous; they are mostly avoided by early operation.

(2) Perforation and gangrene are common.

(3) The mortality of eatly operation is less than the combined mortality of con-
servative therapy and late cholecystectomy.

b (4.) ;l'he patient’s time and the hospital bed space are saved by a single admission to
ospital,

. (5) In cases treated conservatively a few will deterforate and require urgent surgical

lnt§rvemion‘ These are the dangerous ones which could have been saved from such

atisk had early operation been carried out.

(6) The operation is easier when cedema separates the tissue planes and before
fibrosis obliterates them.

(7) Some patients will develop another attack between the first and the time planned
for the cold operation.

The exponents of early operation will nevertheless usually adopt conservative
measures if the attack has been running for two or three days and especially if clinical
Improvement is already manifest in a patient who presents a very bad operative risk.

Chronic Cholecystitis

Chronic cholecystitis is divided into two groups according to whether stones are
plxl'esem. They are spoken of as calculous and non-calculous cholecystitis and are for
the most part clinically indistinguishable in the absence of jaundice. Chronic gall

bladder disease is comm i . .
adult necropsies, on and is found in some degree in about 68 per cent of all
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ZEtiology. Many cases represent the aftermath of an acute cholecystitis in which
the gall bladder wall has never returned to a normal state but has been left fibrotic and
maimed. In other cases the condition appears to have arisen gradually without a pre-
liminary acute attack, Stones arc present in about 80 per cent of true cases coming to
surgery and appear to have antedated the infection in most instances.

Much discussion about the role of bacteria in the ticlogy has arisen from the faiture
to obtain a positive culture from bile, or bladder wall or cholecystic glands in about

half the cases, also the difficulty in repro-
ducing the discase by organisms alone.
When they are found the bacteriology
does not differ materially from that of
acute cholecystitis.

The most convincing explanation is
that a partial obstruction of the cystic

. duct cxists and may be due to either stone,
stricture, fold, kink, or valve. Such a
partial obstruction brought about experi-
mentally reproduces the disease in dogs.
1t may act by favouring the retention of
., atoxic over-concentration of bile saltsin
i the gall bladder—a concentration only
twice that of normal having been shown
. to damage the mucous lining. The in-
' vasion of organisms may thus be a
secondary factor,

Cholesterosis of the gall bladder nearly
always shows an associated chronic
inflammation.

Pathology. The chronically inflamed

PSS S gall bladder is thick walled and often con-

B S tracted down onto the stones contained

) within 1t (Fig. 64). The wall may be

Fic £ (henn = o . shightly edematous and the normal trans-

parent blue appearance gives place to an

opaque dull yellow surface upon which

adhesions are frequently found, Some-

times these are filmy and look almost Iike anatomucal peritoneal folds connecting the gall
bladder waist with duodenum or colon. At other times they are extremely dense with
matting of all the adjacent viscera In such a state an internal fistula is sometimes found.
Theadjacent liver shares in the fibrotic process. Fibrosisdistorts the gall bladder and causes
e ) ) Lo ' .+ osited

. + The

auueuus wanvians 5 yCCled 2ud tiickened and may be ulcerated or even polypoid or
cystic in places. Maicroscopically fibrosts of all coats and mfiltration with chronic inflam-
matory cells are evident; the mucosa 1s at times lacking and occasionally sending pene-
trating gland-like processes mnto the depths of the muscular wall (sinuses of Rokitansky)

-



THE GALL BLADDER AND BILE DUCTS 149

which may be mistaken for carcinomatous infiltration. In severe cases mucosa, muscle
and serosa may be hard to find, and small abscesses punctuate the section. There may be
actual cholesterosis of the gall bladder and the cholecystic gland is usually enlarged.

Complications. These are similar to those outlined under the section on gail
stones, :

Clinical Features. Not every patient with a mildly inflamed gall bladder is necessarily
aware of it and conversely many vague symptoms are erroneously ascribed to minimal
changes in the gall bladder. The disease is twice as frequent in women.

SYMPTOMS

FLATULENT Dyspepsia. This is the most usual symptom and consists of an epigastric
discomfort soon after meals, particularly large and fatty ones. The sensation is one of
bloating and distension accompanied by much w®rophagy in the attempt to bring up
what feels like wind. This indisposition occurs irregularly over long periods of time and
lacks the periodicity of peptic ulceration.

PAIN. At times the discomfort amounts to a definite central epigastric or subcostal
pain which may be knife like or pressing and may pass through to the scapular region.
Such a pain may be severe enough to be indistinguishable from biliary colic. Nausea
is a very frequent accompaniment even in mild disease and there may be some vomiting
and heartburn.

These symptoms may at times be stepped up to a more disabling intensity and a
state of subacute cholecystitis supervenes.

At any time one or more of the symptoms due to stone, such as obstructive jaundice
or true colic, may be added and constitute an important aid to diagnosis.

Carotac Symptoms, There seems to be an ill defined correlation between chronic
cholecystitis and the state of the coronary arteries. At times the gall bladder symptoms
appear to mimic myocardial nsufficiency, but at others a true angina or dyspnea of
effort may be relieved by cholecystectomy. It may be that the cholesterol deposits of
coronary atheroma are infiuenced by the disturbance of chelesterol turnover of gall
bladder disease.

In many patients the symptoms are non-specific but gall bladder disease is revealed
during the course of investigation of atypical abdominal complaints.

PHYSICAL SIGNS

These patients are commonly obese and over the age of forty. There may be tender-
ness beneath the right costal margin particularly at the height of inspiration (Murphy’s
sign). The gall bladder and its stones may be palpable as a hard area at the liver edge
and a watch should be kept for signs of jaundice or choluria. Most of the weight of
diagnosis depends on radiographic investigation. A straight X-ray of the gall bladder
area may show calcium-containing stones which are usually of the ring type. A radio-
paque or mixed stone carries a significance indicating past or present infection which is
not 1mphcc! by the calcium free stone, Calcification of the gall bladder wall is rarel
seen. Calcified costal cartilages are occasionally mistaken for stones. A lateral vie\)"l
15 helpful, especially in distinguishing renal calculi which lie posteriorly and in contrast

W
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to gall stones are usually homogeneous. In a gall bladder obstructed at the neck the
contained bile may increase its caleium content to the point of being visible on X-rays—
the limey bile of radiologists (Fig. 65).

Cholecystography. This depends on the taking of a radiopaque substance, such as
Telepagne, which is absorbed from the intestine, excreted by the liver, and concen-
trated in the gall bladder where it is opaque to X-rays. The radiological appearance
is thus vitiated by filure to take the dye, by vomiting and by diarrhea, which
it sometimes causes. These factors may
be checked by the presence of the dye in
the ascending colon where it should be
visible in the sixteen hour films. The
cxeretion from blood to bile is impaired in
discases of the liver cell and for this reason
and for the fear of aggravating the condition
the test is rarcly used in cases of jaundice
or liver failure. In the bile the dye is not
normally visible on the film unless it is con-
centrated by the gall bladder. For this
reason the test is useless as a method of
visualizing the common duct after chole-
cystectomy. Failure to concentrate may be
due to a blockage of the cystic duct pre-
venting the dye entering the gall bladder
or to a diseased mucosa which can no
longer absorb, A diseased mucous mem-
brane may nevertheless concentrate on
occasions. A faint concentration may

Fic 65 Straight X-ray of gall bladder showing bile of
high calcium content 1n which Bocculation has oc-

curred Such bile 15 said to be found in gall bladders
m which the cystic duct 1s completely blocked This
gall bladder contained only one stone, which was
impacted 1n the cystic duct

indicate a partial failure. A small percen-
tage of normal gall bladders fail to show
on occasions. The muscle of the wall is

tested by the administration of a fatty meal
which in the normal causes gall bladder contraction. When fibrosis replaces or impedes
the contraction no alteration in size takes place. This part of the test can, of course,
only apply when dye is actually visible. Failure to empty is not a proof of cholecystitis.
The cholecystogram 1s most helpful 1n revealing stones which, containing no caleium,
are invisible on the straight X-ray. (Figs. 66 and 67.) When dye is present in the gail
bladder they may show as negative shadows, especially after contraction of the gall
bladder. The demonstration of stones 1s partial confirmation of a suspected chronic
cholecystitis
In equivocal cases, especially when a faint shadow has shown, it is sometimes worth
while repeating the examnation after an mterval with a larger dose of dye, when in many
instances 2 normal cholecystogram is obtained. The dye can be administered intraven-
ously when the oral route upsets the patient or is contraindicated, as in gastrointestinal

disease.
With a barium meal the duodenum may be deformed in the presence of chronic
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cholecystitis. This appearance is likely to be erroneously taken for evidence of a duodenal

ulcer. i .
The use of biligrafin as a method of visualizing the common duct is described under

common duct stones.

Diagnosis. Chronic cholecystitis should not be held to explain symptoms w%xhe\n
strict criteria for such a diagnosis. Tenderness under the right costal margin is not
sufficient evidence, nor in the cholecystogram is poor concentration or failure to empty

Frr £8 /oLotes caoenn - . FiG. 67. CI of a good ing gall
- e L] bladder contatning two mulberry pure cholesterol
v . - stones The gall bladder 1s almost certainly healthy
= = and thin walled. Itis in such cases that the operation
. . - PPN of cholecystotomy requires further evaluation. The
esterol only. The concentration 15 good, The cystic  dye 15 visible in the ascending colon at 16 hours.
duet 15 unobstructed

acertain proof. A gall bladder that concentrates normally and empties is highly unlikely
to be the cause of symptoms in the absence of stones. Nevertheless it may not alwavs

o, .

Wi gladuaily show their hand. When mild obstructive jaundice accompanies an attack,
when gall stones are visible and there is no concentration of dye, when the distribution
and type of pain are typical and dyspepsia is flatulent, there is no room for doubt.

The disease is most likely to be confused with:

(1) Functional dyspepsia.

(2) Peptic ulcer.

(3) Chronic pancreatitis.

(4) Recurrent appendicitis.

(5) Hiatus hernia and diseases of the lower @sophagus.

(6) Coronary artery disease.
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Treatment. The chronic inflamed gall bladder does not often heal and is an ever
present danger to its owner for even though jt remains uncomplicated it constitutes a
septic focus and a source of discomfort and indigestion. Its greatest menace lies in the
frequency of complications, many of which are dangerous and incapacitating. For these
reasons and when the diagnosis is not in doubt operation should be advised as there is
no comparably effective medical means of treatment.

Operation may be deferred, perhaps indefinitely, when the diagnosis is uncertain
and when symptoms are sufficiently trivial or infrequent to justify it, though expectant
treatment may carry a certain small risk. In such a patient all that can be done is the
avoidance of fatty foods, the reduction of weight and the questionable use of
chologogues.

There is an undoubted difference in the results of cholecystectomy when done for
calculous cholecystitis as opposed to non-calculous disease. The presence of calculi is
associated with a better post-operative result, mainly due to the fact that the gall bladder
containing stones is more likely to have been the cause of the preoperative symptoms.
The non-calculous specimens include those removed under a mistaken diagnosis, in
which the minimal changes so common to middle age are reported by the Pathologist.
The removal of gall bladders on the strength of flimsy macroscopical shortcomings at 2
roving laparotomy is to be condemned as seldom producing a happy patient.

The surgical treatment is cholecystectomy with choledochotomy where indicated
(see later), for which the overall mortality js less than 1 per cent.

Cholesterosis of the Gall Bladder

In this condition, which is not very common, the mucosa of the gall bladder is
dotted with macroscopically visible cholesterol deposits which may throw the mucosal
surface up into multiple cholesterol containing polypi. The cholesterol is both intra-
cellular and extracellular and the cause of its appearance is unknown, though hotly
debated.

The importance of the condition lies in the associated presence of cholesterol stones
in 75 per cent of cases, and also of chronic cholecystitis. It is held to be responsible for
the formation of some cholesterol stones by the shedding of these cholesterol polypi and
thus providing a nucleus.

It is a questionable cause of symptoms in the absence of stones or chronic inflam-
mation. The diagnosis can hardly be made clinically and scarcely at laparotomy without
opening the gall bladder. The question of treatment therefore seldom arises as most
instances are provided by postmortem or operative cholecystectomy specimens which
bave deserved excision on account of stone or chronic inflammation.
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CHOLELITHIASIS

Incidence. The frequency of gall stone increases with age until over the age of forty
one person in every four is affected and of these the ratio is three or four women to one
man, Married women are probably no more susceptible than the unmarried.

Stones are found lying in any part of the biliary tract though the great majority are
in the gall bladder where they are formed. Nevertheless stones appear to form in the
common duct following cholecystectomy though it can never be certain that a small
fragment from the gall bladder has not escaped attention at the time of cholecystectomy.

Common duct stones are present in about 25 per cent of cases coming to chole-
cystectomy.

Types of Stone. Various types of stone exist, each carrying a different significance.
These are (Fig. 68, Plate III):

(1) Pigment stones.

(2) Cholesterol stones.

(3) Mixed stones.

(4) Rare stones.

(i) PIGMENT STONES

These are composed of bilirubin or occasionally biliverdin and are typically multiple
and crumb-ike, They ate coal black or very dark green or brown in colour and often
exist in the common bile duct as well as the gall bladder and no doubt much of this
sort of material normally passes through the sphincter of Oddi.

They are normally found in cases of chronic hzmolytic anzmia, where owing to the
enhanced rate of red corpuscle destruction the bilirubin turnover of the liver is increased.
Under these conditions the pigment is thrown out of solution in an otherwise normal
biliary tree. Acholuric jaundice is the most frequent hemolytic state met with in this
connection, though such stones are met with where there is no known predisposing
cause. The calcium content is very low and they are not radiopaque and constitute
about 5 per cent of all biliary calculi.

(ii) CHOLESTEROL STONES

When pure, such stones may be single (solitaire) or multiple. They are often smooth
or mulberry shaped and on section the interior is arranged in crystals radiating from a
central point. The single stones often impact in Hartmann’s pouch. Such stones are
sometimes called metabolic to indicate that they arise not as a result of infection but in
response to some alteration in the physico-chemical balance between the various bile
constituents.

(iii) MIXED STONES

These are most frequently found and account for some 80 per cent of all biliary
calculi. They are sometimes known as infective stones as they are associated with an
nfected gall bladder in almost all cases. They are usually multiple and faceted due to
contact with one another. Sometimes the entire gall bladder is occupied by a single
stone o it may be in two or three barrel-shaped pieces. Such stones are typically lamin-
ated, like a tree trunk, and although mostly formed of cholesterol the lamin alternate
between p {cium and chot ol and various other substances in small traces.
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The caleuli when multiple are usually all of a size, or are in schools, grouped according
to two or three different sizes corresponding with their age, The calcium content is high
(1 per cent) and they are often radiopaque, though of all stones not more than 10-20 per
cent will show in a straight film,

A combination stone consists of an originally pure cholestcrol stone shich has more
recently acquired a coating of “mixed™ composition. This arises in a gall bladder in
which inflammation has arisen some time after the formation of a metabolic stone.

(iv) RARE STONES
Calcium carbonate stones occur and are more like urinary caleuli.

/Etiology of Gall Stones. Various factors have from time to time been stressed as
contributing to gall stone formation but an cxact understanding of their causation is
still awaited.

(i) CowrosiTION OF BILE

The gall bladder 1s a concentrating organ in so far as the bile within it is commonly
ten times more concentrated than that leaving the liver. The cholesterol and pigments
are thus in danger of precipitation if thistpocess goes too far. The solubility of these
substances also depends on the concentrapgn of bile acids and the colloidal content of
the bile, both of which are subject to altcf'ftu'on cither spontancously or as the result of
infection. It is not known for certain whether cholesterol is secreted or absorbed by the
gall bladder mucosa, but derangement in either direction will affect the concentration.

Increase in blood cholesterol occurs in diabetes, pregnancy, myxedema and other
diseases and while the incidence of diabetic stones has been estimated as slightly higher
(31 per cent) than in non-diabetics (21 per cent) stone formation has not been shown to
be more common in the other diseases. In any case the correlation between blood and
bile cholesterol 1s not known. The influence of pregnancy is highly controversial and
while symptoms often date back to a pregnancy the disease is equally frequent in nulli-
parz.

(i) BILIARY STAsIS

This is a theoretical concept inspired by the known effects of urinary stasis in the
etiology of kidney and bladder stones. So far as the gall bladder is concerned there is
no clear cut evidence of stasis other than in known cases of biliary obstruction in which
stone formation 1s not a feature.

In pregnancy the biliary musculature may come under a hormonal influence by
which smooth musculature 15 inhibited. It is claimed that this may favour stone forma-
tion.

(1ii) THE NucLEUs THEORY
It is known that stones sometimes form around bits of catgut or thread from a
previous operation and within some stones can be found a central nucleus differing from
the rest of the stone. The nucleus may be clumps of bacteria, or inspissated pus which
constitute a basis upon which crystallization proceeds. Similarly the polypoid aggrega-
tions of cholesterol in the mucosa of a “strawberry” gall bladder are shed into the
lumen and form the beginning of a cholesterol stone,
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(iv) AsCHOFF THEORY AND INFECTION

This constitutes the most plausible explanation of the fre'quent findings in gall
bladders filled with mixed stones. The patient starts with a single round Fhfslesterol
stone which lodges in the neck of an apparently normal gz}l% bladder. This impacts,
obstructing the cystic duct, and initiates an acute ch(?lecystxtls. Th? gall b}adder fills
with pus but eventually the obstruction relents and bile re-enters mixing with the pus

:

L \» W'

FIG 69. A “school” of stones showing, right, the headmaster and 1n descending sizes the “*boys™ of
the sixth, fifth and shell forms Finally the lower school, smallest and youngest of all

which inspissates into particles upon which crystallization begins and a brood of stones
is born which steadily grow by the deposition of concentric laminz of pigment, calcium,
and cholesterol, as does the original cholesterol stone, which is then known as a com-
bination stone.

More calcium is deposited in an obstructed gall bladder than in other circumstances
as is sometimes noticed in a stone lying half in and half out of such a gall bladder when
the calcium accumulates upon one end only. A second obstructive episode eventually
ensues and another brood is born. So it comes about that a gall bladder contains several
broods of stones, each brood being all of an age and size. A school of stones is thus
formed (Fig. 69). The headmaster obstructing the exit, holds back the various classes, the
older pupils being larger thun their more recently entered schoolmates. Such a theory is
not accepted as an explanation of all mixed stones for they are sometimes found in gall
bladders showing no evidence of previous infection. Not only may the solitary chol-
esterol stone become in this way a combination stone, but any number of pre-existing

cholesterol stones may similarly acquire their first radiopaque shell for the first time
when they are quite large.
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Only in this sense is infection thought to be instrumental in the formation of gali
stones, though the converse is very frequent.

Numerous other factors have been blamed such as a specific stone-forming strepto-
coccus, Jack of vitamins, reflux of pancreatic juice, dict, habitus, ctc., but their role is of
doubtful importance.

Complications. Gall stones are of surgical importance because of the many complica-
tions caused by them. They may be listed:

(1) Cholecystitis and sequelze.

(2) Mucocele of the gall bladder.

(3) Obstructive jaundice.

(4) Cholangitis and liver abscess.

(5) Stricturc of the common bile duct and fibrosis of the sphincter of Oddi.

(6) Pancreatitis.

(7) Biliary fistule—internal and external,

(8) Intestinal obstruction—"‘gall stonc ilcus.”

(9) Cardiovascular discase.

(10) Carcinoma of the gall bladder.

(i} CnoLecysTiTis

Roughly 90 per cent of all cases of acute choleeystitis arc associated with the presence
of gall stones, They may precipitate the attack by obstructing the outlet, leading to
considerable intracystic tension, at the same time abrading the mucosa and thus allowing
organisms to penetrate into the gall bladder wall. The scquele of cholecystitis are
considered elsewhere.

The acute phase may pass over into a chronic one and the continued presence of the
stones tends to prevent a complete resolution of the acute inflammatory attack. Such
acute episodes are repetitive, but sometimes a chronic inflammation becomes established
without any recognizable acute attack.

(i) MucoceLt oF THE GALL BrApper (Fig. 70)

Under certain conditions when bile is prevented by an impacted stone from entering
the gall bladder and virulent bacteria arc not present the viscus distends with its own
mucous secretion, sometimes to a very large size. It is not possible to reproduce this
experimentally in a normal animal as a ligature around the cystic duct results in atrophy
and gradual contraction of the viscus. Some degree of mild inflammation must also
be present for a mucocele to result.

(tii) OBSTRUCTIVE JAUNDICE

Jaundice accompanies gall bladder disease under a varicty of circumstances.

(1) A stone may lic in the common bile duct,

(2) A stone in Hartmann’s pouch with surrounding inflammatory induration may
obstruct the common bile duct. Such a stone may be in the process of ulcerating into
the common duct.

(3) Ascending cholangitis secondary to stones may account for the jaundice.

(4) A common bile duct stricture may result from ulceration due to a stone which
has since moved on.
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(iv) ASCENDING CHOLANGITIS

Stones lying in the common duct render it susceptible to reculrrent inﬂammfnion
which still further reduces the lumen causing obstruction where previously none existed.
The infection under these circumstances is more dangerous and prone to.spread up %h.e
entire biliary tree, affecting the fine biliary channels so that a suppurative cholangitis
exists and may lead to multiple cholangitic
liver abscesses. In longer standing biliary ob-
struction biliary cirthosis of the liver is
common.

(v) STRICTURE OF THE COMMON
BiLe Duct

‘When a stone lies long in the duct recurrent
ulceration of the contiguous mucosa may lead to
fibrosis which is free to contract when the
stone has moved on either through the
sphincter or by ulceration into a neighbouring
viscus.

Stricturing occurs less frequently than might
be expected. So-called obliterative cholangitis
does not seem to be connected with the presence
of stones. A more frequent finding is a fibrosis
and narrowing of the sphincter of Oddi so
that a probe is passed only with difficulty and
the orifice resists dilatation.

(v1) PANCREATITIS
Acute pancreatitis is associated with gall
stones in two cases out of three and this is
understandable where biliary and pancreatic
ducts join before entering the duodenum. This
anatomical arrangement has been found with

Fig 70. Mucocele of gall bladder. Thin-

widely differi . - walled, blutsh and transparent, contain-
ly differing frequency. Some writers quote 1ng colourless mucinous fluid Can be
a figure of 77 per cent and some as low as 3-5 produced expenimentally in dogs by a
per cent. Closure of the sphincter or an im- combination of obstruction and a mild

| degree of infection. (St. Thomas's
pacted stone could theoretically cause regur- Hosputal Museum.)

gitation of bile up the pancreatic duct, an

incid;nt which is known to produce acute pancreatitis. Infected bile is more potent
1 this respect than is the normal.

(vii) BiLiary FistuLze

When stones exist 1n a chronically inflamed gall bladder which are impacted and
too large to Ieave the gall bladder they may slowly ulcerate their way through into any
viscus which has become adherent to the gall bladder, or a stone may pass first into a
pericholecystic abscess and thence into the alimentary

c canal. The duodenum is most
commonly entered in the second part, though colon, stoma

ch or jejunum may be
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involved. An external fistula may arise in the same way following the surface drainage
of an abscess.

The stone leaves in its wake a fistula which usually heals, but may persist, and while
a fistula into the stomach or jejunum is comparatively unimportant, when the colon is
concerned the small bowel may receive no bile at all. This can lead to defective fat
absorption and all 1t entails in the form of an@mia, hypovitaminosis, steatorrheea, etc,
Duodenal ulcer and cholangitis may also occur.

(viif) GALL StoNE ILrus

A gall stone passing into the alimentary canal may fail to pass through the lower
ileum which is the narrowest part of the gut. Obstruction is much less common at the
duodenum and the pelvic colon. The patients are usually old and the mortality is high.

{ix) CARDIOVASCULAR DISTASE

This is a most difficult and hotly debated subject. The coexistence of chronic gall
bladder infection and coronary artery disease is statistically significant and many cases
are on record where apparent angina has been alleviated by cholecystectomy, How
much of this is due to some common underlying predisposition and how much to the
gall bladder symptoms being confused with those of heart disease it is difficult to say.
The impression remains that when coronary artery disease and chronic cholecystitis
coexist the heart symptoms will add to rather than subtract from the indications for
cholecystectomy.

(x) CARCINOMA OF THE GALL BLADDER

Gall stones are present in from 60 per cent to 100 per cent of patients with gall
bladder carcinoma though 1t has been computed that the risk of contracting it are less
than 1 per cent when stones are present.

Clinical Features. Gall stones may be quite silent. The symptoms due to stones
alone are generally inseparable from those due to the concomitant chronic infection
of the gall bladder whuch are discussed under the section on chalecystitis.

Biliary Colic occurs infrequently independently of any superadded infection and in
such cases is seen in its purest form—that is a visceral pain referred segmentally to the
parietes as in all other forms of colic. Embryologically the liver grows as a mid line bud
from the gut and should therefore acquire a bilateral visceral innervation. Biliary colic
is consequently a mid line pain with symmetrical radiation to the back and to cither side
in the region of the seventh and eighth thoracic That it is cc ly more
severe on the right than the left is said to be due to the infective element so frequently
coexisting which 15 really providing direct parietal peritoneal stimulation and accounts
also for the pain referred to the shoulder tip. This view point is perhaps academic, but
serves to align the two sensory components of the pain of obstructive appendicitis with
that of cholecystitis and stone.

The timing of the pain differs from other colics 1n so far as it is less intermittent and
may maintain a nsing intensity for an hour or two with very little relief. The patient
usually sits up in bed and leans forward or is restive during attacks and after the severe
pain has gone it leaves the upper abdomen sore for a day or two. Such pain is usually
due to a calculus passing through or stuck in the gall bladder neck or cystic duct. It can
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be very severe and is accompanied by vomiting and sweating. The colic may initiate
the beginning of an attack of inflammation. During and following an attack of colic
there is usually some rigidity maximal in the upper right quadrant and some tenderness
in the same area.

Almost all other symptoms, with the possible exception of jaundice, are in some
measure due to the ineflective element and are considered elsewhere.

Large gall stones completely filling the gall bladder are sometimes palpable at the
liver margin. They move with the liver and feel extremely hard. Apart from this un-
complicated stones will rarely reveal their presence except radiographically. Those
containing calcium may throw a ring shadow or a cholecystogram show negative filling
defects in the gall bladder.

A mucocele is felt as a large, tense, smooth, globular swelling in the right abdomen
moving on respiration with the liver, but pedunculated and swinging on a pivot at its
superior margin. It is cystic and dull to percussion but does not lift from the loin, It
can be confused with any other right sided abdominal cystic swelling.

Treatment. It is often taught that the presence of uncomplicated gall stones is no
indication for surgery as they are so commonly asymptomatic. Others argue that the
risk and dangers of complications are so great that they, and the gall bladder, should be
removed on sight. A policy somewhere between these two extremes is probably more
practical and desirable.

‘When complications arise it is a different matter and the treatment becomes urgent
and 1s dealt with under their appropriate sections.

‘When stones are found at operation in an otherwise normal looking gall bladder it is
sometimes tempting to remove the stones and do no more. Butif, asis usually the case,
the operation has been required because of gall bladder symptoms it is better to remove
the gall bladder in all cases as microscopic disease is often found eventually. The gall
bladder may be conserved in those cases (e.g. chronic pancreatitis} where it is felt that
it may be required for a short circuit operation at a later date.

The pain‘of biliary colic is best controlied by injections of Pethidine (100-200 mgms.)
and atropine (gr. 1/100). Morphia is better avoided as it causes contraction of the
sphincter of Oddi and may increase the retching. The application of heat to the area of
pain reference is partly effective.

Biliary colic may be severe and frequent enough to demand cholecystectomy, even
when no complications exist.
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*  JAUNDICE

An account of the metabolism of bile pigments is beyond the scope of this book and
is not here included. The surgeon is concerned with the recognition and differentiation
of the various types of jaundice,

The Presence of Jaundice. The recognition of jaundice is not inevitable though the
realization of its presence often clinches an otherwisc uncertain diagnosis. In a minor
degree 1t will be mussed unless specifically looked for. When the skin is stained it is
usually obvious, though slight pigmentation of conjunctivee can often be a matter for
argument, particularly mn artificial light. In such cases more definite confirmation is
required and an examination of the urinc for pigments_is the first line of enquiry. The
presence of bile pigments and acids or urobilinogen _in. excess confirms_the_presence of
jaundice, though their absence from the urine does not exclude a prehepatic type such as
acholuric jaundice. The second line of enquiry concerns the serum, where a bilirubin
estimation provides final, accurate confirmation,

The Degree of Jaundice. In subclinical jaundice, although the pigment may be
detected in the urine, further quantitative confirmation of the serum pigments may be
obtained either by matching the colour of the serum—icteric index, or by a direct
measurement of serum bilirubinp—quantitative Van den Bergh, which is more accurate,
particularly 1n the higher range. The normal level varies between 0-1-0-8 mgm. per
100 cc. The possession of repeated readings is of value as an index of fluctuation of the
clinical state. The icteric index is occasionally vitiated by the presence of other pigment
such as carotene,

Differentiation of Types of Jaundice. The three types of jaundice, hemolytic, hepato-
cellular and obstructive, all come the surgeon’s way and he is not exonerated from having
to distinguish between them while selecting those requiring surgery. Unfortunately
these types are not always completely distinct as a longstanding obstruction will damage
the liver cell, particularly when accompanied by infection, Similarly a degre: of obstruc-’
tion can accompany a primary cellular hepatitis: the finest biliary canaliculi being
thought narrowed by cellular swelling and the lation of inflammatory products.
It follows that there 15 no single touchstone or combination of them which will surely
provide the answer in a given case. Only attention to history, physical signs, and finally
laboratory tests will ensure the minimum of error. The surgeon is mainly concerned
with the separation of obstructive from all other forms of jaundice.

(i) HisTorY

(a) Mopt OF ONSET. Jaundice of sudden onset accompanied by dramatic symptoms
is suggestive of a mechamical or nflammatory obstruction. A gradual insidious onset
occurs more frequently in malignant disease,

(b) Previous ATTACKS. Jaundice due to gall stones 1s particularly hable to belre-
petitive, or previous attacks without jaundice may be recogmzab]y similar to the patient.

(¢) DISCOLORATION OF STOOLS AND URINE. This is the main historical point which
differentiates many, but not all, cases of surgical j dice, though the rated dark
urine of a dehydrated patient 15 sometimes erroneously accepted as bile-containing. The
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hzmolytic processes do not discolour urine or stools (with the exception l?f h®moglobin-
uria, which is frankly red or black and can be differentiated spcictroscoplcally).

(d) GENERAL MALAISE. ‘The patient with severe hepatitis experiencesa deg.ree ?f nausea
malaise, anorexia and headache, which is seldom the cases with ob.st.ructlve jaundice.

(¢) FamiLy History. Some of the h@molytic processes are familial and there are
rare instances of the members of certain families who normally run at a blood bilirubin
level which is frankly icteric (Meulengracht’s disease).

(f) Anamia. Is often a feature when chronic or acute hamolysis has occurred. The
patient with pernicious an@mia is recognizably jaundiced. When malignancy is .far
gone chronic hemorrhage or hemolysis may give a low hemoglobin level, or invasion
of bone marrow lead to aplasia. .

(g) Drugs. Certain drugs, such as chloroform, atophan, and rarely sulphonamides,
are toxic to the liver and may cause jaundice; or alternatively an injection or transfusion
during the previous three months may be the only clue to a homologous serum jaundice.
Mepacrine tinges the skin of those who take it regularly.

(h) OccupatioNn, Certain trades carry a risk of liver damage whether by poisoning
due to phosphorus, mercury, carbon tetrachloride, dopes, and T.N.T,, etc.; or exposure
to leptospiral infection.

(i) HEMATEMESIS AND MELENA. The vomiting or passage of blood usually denotes
an ulcerating lesion of the alimentary tract, which when associated with jaundice usually
means malignancy. Though portal hypertension may similarly lead to gastrointestinal
hzmorrhage it is not often that this occurs in the jaundiced patient.

(ii) PHysiCAL SIGNS

The jaundiced patient first invites an examination of the liver.

(@) Liver, Size. The liver is enlarged in most obstructive states of any severity, and
in early hepatocellular disease. It may be impalpable in hzmolytic processes and even
shrunken in late cirrhosis,

Surface. A smooth surface is of little help though the presence of palpable knobs
is of vital importance. Regeneration nodules of portal cirrhosis may be as large as 2 em,
in diameter, but large knobs are likely to be metastases, especially when umbilicated and
associated with a friction rub. A syphilitic hepar lobatum is excessively rare, Hydatid
cysts are sometimes recognizably fluctuant or give an hydatid thrill.

Consistency. Metastatic nodules are very hard, as is the cirrhotic liver. The consis-
tency in obstructive and infective disease is less hard though firmer than the normal.

Tenderness. The liver is abnormally tender in hepatitis either due to virus or bac-
terum and surpnisingly insensitive in purely obstructive jaundice.

) (b) SPLEEN. An associated splenomegaly is generally indicative of long standing
liver pathology though rapid enlargement can oceur in infective hepatitis or septicemic
states. It may be part of a reticulosis or systemic disease such as glandular fever when
generalized enlargement of lymph glands is an associated finding. Large spleens are
found 1n most patients with hremolytic jaundice.

v () GaLL BLADDER. Tenderness in varying degrees over the gall bladder is found in

acute or chronic cholecystitis. Stones may be palpable. Gross enlargement of the gall

bladder usually means that an obstruction at, or more often below, the cystic duct is
present.
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(d) Evipence oF HEPATIC INsUFFICIENCY. A failing liver may show certain stigmata
such as the spider nevi, sallow complexion, palmar erythema, gynecomastia, testicular
atrophy and acne.

(e) Ascites. It is often difficult to distinguish the ascites of malignant disease from
that due to cirrhosis, though the presence of intra-abdominal or pelvic masses is sugges-
tive of malignancy. Aspiration of the fluid, which may contain demonstrable malignant
cells, will make palpation easier,

(/) UriNE, The presence of bile pigments in the urine is casily confirmed and
when present virtually excludes a wholly hemolytic process, because the renal threshold
to the bilirubin of hxmolysis is only very occasionally exceeded. Neither obstructive nor
hepatocellular jaundice is favoured one way or the other by the finding of
bilirubinuria.

Urobilinogen is another very important pigment. Its presence in the urine in in-
creased amounts indicates that bilirubin is being broken down by bacterial action in the
intestine (very rarely by bacteria in the infected, completely obstructed bile channels),
and s therefore, with this sole exception, conclusive evidence of bile pigment reaching
the intestine. Its presence also indicates that the liver ccll is damaged to a point of being
unable to handle the normal urobilinogen turnover, It may thus appear at the beginning
and at the end of a period of obstructive or hepatocellular jaundice.

In summary, urobilinogenuria is not pathognomonic of any single morbid condition,
but it signifies that bile pigment has entered the intestine and functional activity of the
liver cell is impaired, or rarely that there is active obstructive cholangitis. It is therefore
fundamental to the appreciation of the progress of the disease in any jaundiced patient
to chart daily the presence or absence of urobilinogen in the urine and its consistent
absence in a jaundiced patient indicates that no bile is reaching the intestine and is
much in favour of malignant biliary obstruction. In the absence of jaundice urobilinogen
is found in the urine jn a variety of other conditions (e.g. intestinal stasis).

(iii) LABORATORY TESTS

Many patients with jaundice present no great diagnostic problem and the hemolytic
cases can usually be separated without much difficulty. There will remain a few, how-
ever, of a mixed type in which a decision between an obstructive or an hepatocellular
onigin remains most difficult. Itis in these that resort to the laboratory is required though
the answer reccived 1s sometimes equivocal.

(a) VaN DEN BERGH—QUALITATIVE. This test was formerly held to depend upon the
existence of two distinct forms of bilirubm, bilirubin A which occurs in the serum of a
typically hepatocellular jaundice and bilirubin B which 1s found in the presence of biliary
obstruction. They give different responses to the test; a direct reaction indicating the
presence of bilirubin B, and an indirect the presence of bilirubin A. Such a separation
would seem positive enough were 1t not for the simultancous occurrence of both
types of bilirubin 1n just those cases which present the diagnostic difficulty. A biphasic
reaction 1s the result.

It seems that this test 1s no longer held in much confidence and the older theoretical
interpretations now discredited. It 1s doubtful whether there are two different forms of
bilirubin, though its dual behaviour is not yet understood. More recently it has been
stated that the erstwhile bilirubin B is not a bilirubin at all and is readily distinguished
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from true bilirubin (A) by chromatographic methods and the ease with which oxidation
oceurs.

() Serum ProTEINs. The finding of a reversal of the albumen-globulin ratio ir} a
jaundiced patient is almost diagnostic of hepatocellular disease, thoug!1 long standing
biliary cirrhosis may give a similar result when the liver cells are sufficiently damaged.
There are other causes of a reversed ratio such as chronic nephritis, nephrosis, starvation,
etc,, while a hyperglobulinemia is found in such conditions as acute infections,
myelomatosis, sarcoidosis, etc.

() TuymoL TureDITY. This is a flocculation test depending upon the distribution
of the various protein fractions in the serum. It is the most sensitive of all the protein
tests and most rapidly performed.

The normal reading lies between 0-4 units and when elevated indicates the presence
of liver cell disease. A normal reading does not, however, exclude such disease. It must
be emphasized that this test can only separate hepatic from extrahepatic jaundice in the
carly stages before obstruction has damaged the cells.

(d) ALKALINE PHOSPHATAsE. This substance is normally excreted into the bile by
the liver and in the presence of biliary obstruction of any type (except congenital atresia
of bile ducts) is found in increased quantity in the serum. The normal range lies between
5-13 King Armstrong units. With very few exceptions figures of over 30 units indicate
obstructive jaundice. There are at the same time other causes of a raised alkaline
phosphatase as in the generalized bone destroying diseases. The phosphatase level does
not necessarily parallel that of serum bilirubin and may be markedly raised in the
presence of a normal bilirubin figure. Such a finding is occasionally met in primary and
secondary biliary cirrhosis.

(€) ToTAL CHOLESTEROL. Apart from other diseases (such as myxcedema, nephrosis,
etc.) this is raised only in obstructive jaundice, until liver damage supervenes when it
may fall. A normal reading lies between 120 and 250 mgm. per 100 cc. A high reading
virtually excludes hepatocellular jaundice.

(f) CrotesteroL Esters. Normally 50-70 per cent of the total cholesterol should
be esterified, but in severe liver cell damage the percentage falls and a persistently low
?g\.ne carries a poor prognosis. Normal esterification is found in early obstructive

esions,

. (g_) PROTHROMBIN. The level of circulating prothrombin may be reduced through
Impaired absorption of vitamin K from the acholic gut or alternatively through an
inability on the part of the diseased liver cell to convert the vitamin to prothrombin.
Bth. tht‘:se mechanisms may be operative. The test when positive is of use in estimating
the llk.ehho?d of hemorrhage pre-operatively and affords a check on the effectiveness of
vitamin K therapy, It is not very helpful in differentiating an obstructive from an
intrahepatic form of jaundice,

There are many other means of estimating liver function. The above will give as

good a g}xide as any. All writers agree that the best information comes from such a
combination of tests rather than from any single one.

(iv) Liver Biopsy

cases of jaundice (and hepatomegaly) in which all the usual liver

There are many
$ are returned as normal, or their mterpretation still leaves room for uncertainty.

test:
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In such a group biopsy of the liver by means of a needle gives extremely valuable informa-
tion and provides a positive diagnosis in the majority of cases. It is more reliable in
homogencous rather than localized liver diseasc owing to the increased chances of
obtaining represcntative material.

(a) TecuniQue.  With the patient lying in bed on his back the special needle is
inserted under local anwmsthesia cither in the ninth interspace in the mid-axillary line or
subcostally. It contains a stilette which is withdrawn on reaching the liver interior. The
needle is then advanced for about 3 cm. with rotation, a syringe is coupled and suction
applied as the whole is withdrawn. A cylinder of liver tissue is thus obtained, though in
some cirrhotics it may be difficult to secure a specimen. During the time in which the
needle lies within the liver the breath 1s held in order to avoid unnccessary trauma, This
is especially important in the intercostal route.

(b) CONTRAINDICATIONS. The method should not be used indiscriminately, but only
m cases where the more conservative methods have failed to reach a diagnosis. The
procedure carries a definite risk of hemorrhage where there is a prothrombin deficiency
or a bleeding discase or a shortage of platelets and these states should be rectified when
possible before needling. Suppuration within the liver may be spread to peritoneum or
pleura when an abscess exists. Hydatid livers should not be needled.

() INTERPRETATION. This is a matter for an experienced Pathologist, who bases his
opinion on the following features:

(1) Cellular necrosis and its position in the lobule.

(2) Fibrosss, its age and relationship to portal tract or central vein,

(3) The type of inflammatory cell (polymorph or mononuclear).

(4) The presence of cellular regencration and loss of the lobular architecture.

(5) The amount and distribution of bile pigments in the lobule.

(6) The multiplication of biliary channels.

In obstructive jaundice there 15 much pigment and increase in the number of bile
channels; biliary thrombi are seen. Polymorphonuclear cells are found, especially if
there is infection, and fibrous tissue accumulates around portal tracts in long standing
disease.

In hepatitis there is cellular necrosis particularly at the lobule centre. Cellular
regeneration and immature fibrous tissue appear in the later stages with eventual loss
of architectural lobular pattern. Inflammatory cells are also seen, but polymorphs give
place to mononuclears as time goes by.

Differentiation of Obstructive Jaundice, Having eliminated hepatocellular and
hamolytic jaundice it remains to attempt to distinguish between the varying causes of
obstructive jaundice, which may be classified as follows:

1. Within the lumen of the bile duct:
(1) Stone.
(2) Inflammatory products of cholangitis.
(3) Parasites.
- (4) Hydatid debns.

I1. In the bile duct wall:
(1) Stricture,
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(2) Tumours of bile ducts. (a) Adenoma.
(b) Carcinoma.
(3) Cholangitis. (@) Acute.
(b) Chronic.
(¢) Obliterative.
(4) Congenital deformities. () Atresia.
(b) Cystic dilatation.
M1, Outside the wall:
(1) Pancreatic portion. (a) Papillary lesions: (i) carcinoma of papilla.
(ii) carcinoma of duodenum,
(b) Pancreatic lesions: (i) carcinoma of pancreatic
head.
(ii) pancreatitis—acute, chronic.
(iii) pancreatic cysts.
(2) Retroduodenal portion. (a) Duodenal ulcer.
(5) Malignant glands, e.g. carcinoma of stomach.
(¢) Reticulotic glands.
(3) Supraduodenal portion. (@) In porta hepatis, carcinomatous or reticulotic
glands.
(b) Acute inflammations, e.g. cholecystitis.
(4) Intrahepatic portion. (a) Secondary carcinoma.
(b) Primary carcinoma.
(¢) Gumma.
(d) Reticulotic deposits.
(¢) Abscess.
(f) Hydatid.
LV. Primary biliary cirrhosis,

In attempting to assign the cause of obstruction in this type of jaundice it is usual
first to enquire into the site of obstruction and secondly to determine whether it is due
to mechanical causes or inflammation or malignancy, as judged by the length of history,
age of patient, evidence of disease elsewhere, and the symptoms.

Site of Obstruction

(i) INTRAHEPATIC
Jaundice may result from the obstruction of one or other hepatic duct. In such cases
the stools may remain fully coloured despite the presence of jaundice. On the contrary

itis always sueprising to what extent the liver may be replaced and distorted by metastases
without any jaundice at all.

(ii) BELow THE GALL BLADDER

. When the common duct is obstructed the gall bladder should always dilate unless
it is either indistensible as a result of previous disease, or isolated from the increased
gftssme by l{lock?gc of the cystic duct, or it is absent. From this emerged Courvoisier’s

ictum that in a jaundiced patient the § of a distended gall bladd

i t ; favoured a
diagnosis of pancreatic neoplasm rather than that of common duct stone, implving tb
13
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In such a group biopsy of the liver by means ofa needle gives extremely valuable informa-
tion and provides a positive diagnosis in the majority of cases. It is more reliable in
homogeneous rather than localized liver discase owing to the increased chances of
obtaining representative material.

(@) TecuniQue. With the patient lying in bed on his back the special necdle is
inserted under local anwsthesia cither in the ninth interspace in the mid-axillary line or
subcostally. Tt contains a stilette which is withdrawn on reaching the liver interior. The
needle is then advanced for about 3 em. with rotation, a syringe is coupled and suction
applied as the whole is withdrawn. A cylinder of liver tissuc is thus obtained, though in
some cirrhotics it may be difficult to sccure a specimen. During the time in which the
needle lies within the liver the breath is held in order to avoid unnccessary trauma. This
1s especially important in the intcrcostal route,

(b) ConTRAINDICATIONS. The method should not be uscd indiscriminately, but only
in cases where the more conscrvative methods have failed to reach a diagnosis. The
procedure carries a defimte risk of hemorrhage where there is a prothrombin deficiency
or a bleeding discase or a shortage of platelets and these states should be rectified when
possible before needling. Suppuration within the liver may be spread to peritoneum or
pleura when an abscess exists. Hydatid livers should not be needled.

(¢) INTERPRETATION. This is a matter for an experienced Pathologist, who bases his
opinion on the following features:

(1) Cellular necrosis and its position in the lobule.

(2) Fibrosis, its age and relationship to portal tract or central vein.

(3) The type of inflammatory cell (polymorph or mononuclear).

(4) The presence of cellular regencration and loss of the lobular architecture.

(5) The amount and distribution of bile pigments in the lobule.

(6) The multiplication of biliary channels.

In obstructive jaundice there is much pigment and increase in the number of bile
channels; biliary thrombi are seen. Polymorphonuclear cells are found, especially if
there is infection, and fibrous tissue accumulates around portal tracts in long standing
disease.

In hepatitis there 1s cellular necrosis particularly at the lobule centre. Cellular
regeneration and immature fibrous tissue appear in the later stages with eventual loss
of architectural lobular pattern. Inflammatory cells are also seen, but polymorphs give
place to mononuclears as time goes by.

Differentiation of Obstructive Jaundi Having eliminated hep llular and
hzmolytic jaundice it remains to attempt to distinguish between the varying causes of
obstructive jaundice, which may be classified as follows:

I. Within the lumen of the bile duct:
(1) Stone.
(2) Inflammatory products of cholangitis.
(3) Parasites.
(4) Hydatid debris.

II. In the bile duct wall:
(1) Stricture.
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(c) Completeness of Obstruction, as judged by the prolonged and continued absence
of urobilinogen in the urine, favours a malignant wtiology.
(d) Presence of Masses within the liver or elsewhere in the abdomen or pelvis, or of
ascites may provide evidence of metastasis.
1t is along these lines that this main question is often settled. The remaining causes
of obstructive jaundice may be suggested by:
() The age of the patient, e.g. infancy and atresia of bile ducts, adolescence and
cystic dilatation of common duct.
(1) Presence of acute inflammatory signs in the right upper quadrant leading to a
diagnosis of acute cholecystitis,
(iii) A history of previous gall bladder operations and the possibility of stricture
formation.
(iv) Evidence of malignancy in other parts of the body.
(v) Evidence of reticulosis 1n spleen, lymph glands or blood count.
(vi) Residence in countries where hydatid disease or amebiasis are indigenous,

Primary Biliary Cirrhosis

There 1s a form of jaundice, superficially 1dentical with other forms of obstructive
jaundice, in which at laparotomy no obstructing agent is discoverable. The ducts are
not dilated and a clear extrahepatic duct system can be demonstrated. The jaundice is
nevertheless obstructive and it is thought that the obstruction may be 1n the neighbour-
hood of the periphery of the lobule where the bile canalicult join the interlobular ducts.
At this point chronic inflammation and excessive fibrous tissue formation is found
(pericholangiolitic inflammation), the larger bile duets of the portal spaces being col-
lapsed and empty 1n contrast to the bile duct proliferation of biliary curhosis secondary
to extrahepatic obstruction. The fibrosis eventually invades the lobule from the periphery
isolating groups of liver cells and leading at last to their destruction. Necrosis and
regeneration of hepatic cells are an insignificant feature compared with the picture in
portal cirrhosis.

The disease occurs for the most part 1n women, is insidious in onset and slowly
progressive, though fluctuating. The general condition of the patient is remarkably
unaffected considering the jaundice and size of the liver (which may be very large). The
spleen is also palpable, and pruritis is a common early symptom.

. Xanthomatosis occurs 1n some cases when the total serum lipoid is high for a suffi-
cient period (over 1,800 mgm. per cent). The xanthomatous deposits are found chiefly
in the skin, but may occur elsewhere such as in the arterial intima or mucous membranes.
Xanthomata are more rarely seen in secondary biliary cirrhosis perhaps because the
obstruction is less complete, more evanescent or more rapidly fatal.

These patients are characteristically free from pain and colic and do not have the

chills.nl‘ ch(;langitis. There is a steatorrheea associated with th
test and ch

hypoprothrombinemia.

The liver function tests are typical of an obstructive jaundice with only minor derange-

:l:éus of oellu}ar function until late in the disease. The cholesterol, alkaline phosphatase
o :lrlum]bxhrubm are soon elevated, while the plasma protein, thymol turbidity, etc ;
1ile altered until the terminal stages. Finally the stage of liver failure sets in anc;

) e relatively acholic
ry to defective fat absorption such as osteoporosis and
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such a stone would have come from a discased gall bladder. The exceptions to this
good working rule are not hard to find and may be provided by instances of—
(a) Large gall bladder with common duct stones.
(i) Common duct stone with a mucocele of the gall bladder,
@iy C duct bolic cholesterol stone and an unfibrosed gall bladder
which distends.
(b) Impalpable gall bladder with pancreatic neoplasm.
(i) A chronically inflamed gall bladder provides no protection against neoplasm
of the pancreas, The two may cocxist.
(1i) The gall bladder may secure a separate opening into the duodenum.
(iii) The cystic duct may be closed by a stone, stricture or other pathology.
(iv) The gall bladder may be absent.
(v) A glandular metastasis from the pancreas may obstruct the common hepatic
duct.
Chronic pancreatitis with jaundtce is usually associated with chronic cholecystitis
and the gall bladder seldom distends.
When pancreatic ducts are also blocked as is occasionally found when samples of
duodenal juice are aspirated through a naso-gastric tube, this is a further indication of
the site of the lesion.

Mode of Obstruction

(1) CommoN DUCT STONE OR PANCREATIC CARCINOMA?

This is the question most frequently posed in undoubted cases of obstructive jaundice.
The answer 1s usually reached by consideration of the following points.

SYMPTOMS. (@) Pain. Itis often taught that common duct stone in contradistinction
to carcinoma of the pancreas 1s pamful. While this is gencrally true it has been estimated
that about 16 per cent of all common duct stones are painless even when causing obstruc-
tion. Pancreatic carcinoma provides an even more frequent cxception to this rule and
pain at some time is to be expected.

‘Whereas the pain fluctuates with periods of freedom 1n the case of stone and con-
forms to biliary colic, in pancreatic obstruction it is more constant, boring and wearying
and more often referred to the back at a lower point than biliary colic.

(B) Type of Obstruction. In the same way the degree of obstruction as judged by
the colour of the skin, freces and stools is more fluctuating in the presence of stone than
1n malignant disease, although it is not uncommon for a patient with pancreatic carci-
noma to lose his jaundice for a short time.

(¢) Duration of Discase In some cases of common duct stone the duration of
symptoms may outlast the period for which a carcinoma could have existed without
destroying the patient. There may have been a long interval between attacks of jaundice.

(d) Presence of Chills. The occurrence of cholangitis, as indicated by chills, favours
a diagnosis of common duct stone

SiGNs. (@) State of Gall Bladder. This has already been dealt with.

(5) Depth of Jaundice. The very dark pigmentation is almost only seen with malig-
nant obstruction, though in primary biliary cirrhosis the colour is sometimes darkest
of all.
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not be present in the common duct. Nevertheless on rare occasions, usua]l).' associated
with some chronic hemolytic process, pigment stones may be found and in fact may
form in the common duct. Either of these Types of stone, probably through the medium
of infection, seems to encourage the formation of biliary sludge which accretes onto the
stone nucleus and at operation most stones are found to be of this clay-like consistem:).',
with a harder centre. They often crumble when grasped with the forceps and care is
needed to be sure that their removal is complete. In most cases there is a single common
duct stone but it is not uncommon to find more than one, and although large numbers
have been described it is rare to find more than three or four. Where multiple stones are
present they are often barrel-shaped and faceted at the ends where contact with other
stones is made so that an examination of such stones as are removed may provide a clue
as to the existence of others,

On occasions stones are lying within the hepatic ducts at the time of operation and
may, in fact, be manipulated accidentally into this situation where they are very likely
to escape detection. Such a situation has been held to account for those not infrequent
cases of common duct stones eventually found at laparotomy where at a previous
operation a thorough negative duct exploration had been carried out. The incidence of
an hepatic situation amongst common duct stones has been estimated to be about 7.per_
cent,

Effects of Common Duct Stones. Common duct stones earn their place of importance
in surgical practice owing to the many and serious complications to which they may give
rise.

Their effects may be:

(i) ON THE Ducr

It is unusual for a stone which has been present for any length of time not to affect
the lining mucosa in some way and although this may be no more than a mucosal
catarrh, in more severe cases, especially when infection is superadded, actual ulceration
occurs and may very rarely lead to stricture formation when the stone has gone. The
presence of the stone may provide a partial obstruction to the outflow of bile and although
there may have been no previous history of jaundice dilatation of the duct frequently
exists. The bile stagnates and provides encouragement for the flourishing of organisms
of the intestinal type. The walls of the duct become chronically inflamed, thickened,
opaque, and fibrotic and the bile within cloudy, opalescent, and malodorous.” In cases
of severe, complete and prolonged biliary obstruction the pigment may?{isaiapear from
the bile and the notorious white bile be found, which consists mainly of mucus and
exudate from the wall of the duct. Furthermore the duct itself may become adherent
to the neighbouring structures or the areolar tissue of the lesser omentum.

These changes are usually maximal at the lower end and diminish progressively as
the ducts are ascended. At the same time it is possible, and not unusual, for stones to
be present within the duct and yet none of these changes are foun
looking duct is no guarantee of the  absence of a stone within.

The most severe changes are to be found where actual impaction of the stone takes
place. Normally common duct stones are lying relatively free within the duct and bile
is able to flow around them without much difficulty. It is only when inflammatory

d, so that a normal
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hzmorrhage from portal hypertension commonly brings to an end this protracted but
untreatable disease.

Surgically it is important in so far as it is virtually inseparable from other causes of
obstructive jaundice, though the above mentioned features may serve to eliminate some
of the possible causes of obstruction. Such cases will and should come to laparotomy
when the condition may be suspected in the presence of a large mildly cirrhotic liver
and normal biliary passages. A liver biopsy will give the most solid basis for such a
diagnosis, though it should not be uscd as an argument against surgical exploration.
Confronted with these operative findings the surgeon is at a loss to find an cxplanation
and it is tempting sometimes to assume that a common duct stone has passed on into
the duodenum just prior to operation. This may sometimes happen but again the biopsy
should distinguish between primary and sccondary biliary cirrhosis by the condition of
the ducts in the portal spaces.

This disease is not excessively rare and its ®tiology is unknown.

References

(1) Ahrens, E. H,, Jr. et al, (1950) Aedicine, Baltimore. 29, 299.

(2) Cantarow, A. and Trumper, M. (1946) Clinical Biochemistry, 3rd. Ed., ¥, B. Saunders & Co.,
Philadelphia. .

(3) Cole, P. G. and Lathe, G. H. (1953) J, cfin. Path, 6, 99.

(4) Lichtman, S. S. (1953) Diseases of the Liver, Gall Bladder and Bile Ducts, 3rd Ed., Henry Kimpton,
Philadelphia and London.

(5) MacMahon, H. E. and Thannhauser, S. J. (1949} Aan, intern. Med. 30, 121, 3

(6) Thannhauser, S. J. (1950) Lipidoses, discases of the cellular lipid metabalism, 20d Ed., Oxford Uni-
versity Press.

COMMON DUCT STONES

Incidence. It is almost certain that gall stones find access to the common duct very much
more frequently than any of the published figures indicate and no doubt the majority of
these pass safely into the duodenum, causing no more than transient symptoms. It is
only when 2 stone of sufficient size passes through the wide cystic duct but fails to
negotiate the duodenal papilla that trouble is Iikely to ensue. A stone which rests
within the common duct for any length of time can easily grow in size or accumulate 2
coating of biliary mud. Although the majority of common duct stones originate in the
gall bladder it is generally believed that stone formation can occur in cases where the.
gall bladder has previously been removed. There is always some element of doubt,
however, as it is never possible to say certainly that a small calculus, perhaps within the
hepatic ducts, may not have been overlooked at the time of cholecystectomy.

The likelihood of coexistent common duct stones at the time of cholecystectomy has
been variously assessed at about one in four, This figure is of great importance as an

indication for the more frequent exploration of the common duct at the time of chole-
cystectomy.

Type of Stone. Most common duct stones are to be found in patients whose gall
bladder has been diseased and it follows that these will be mixed stones in most cases,
though there may be a cholesterol nucleus. Their previous origin in the gall bladder may
often be recognized by the multiple facets from the proximity of other stones which may
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not be present in the common duct. Nevertheless on rare occasions, usually associated
with some chronic hzmolytic process, pigment stones may be found and in fact may
form in the common duct.” Either of these types of stone, probably .through the medium
of infection, scems to encourage the formation of biliary sludge ».vhxch atfcretes oPto the
stone nucleus and at operation most stones are found to be of this clay-like consistency,
with a harder centte. They often crumble when grasped with the forcegs and care is
needed to be sure that their removal is complete. In most cases there is a single common
duct stone but it is not uncommon to find more than one, and although large numbers
have been described it is rare to find more than three or four. Where multiple stones are
present they are often barrel-shaped and faceted at the ends where contact “:ith other
stones is made so that an examination of such stones as are removed may provide a clue
as to the existence of others. .

On oceasions stones are lying within the hepatic ducts at the time of operation and
may, in fact, be manipulated accidentally into this situation where they are very likely
to escape detection. Such a situation has been held to account for those not infrequent
cases of common duct stones eventually found at laparotomy where at a previous
operation a thorough negative duct exploration had been carried out. The incidence_of
an hepatic situation amongst common duct s stones has been estimated to_be about 7 per_
cent,

Effects of Common Duct Stones. Common duct stones earn their place of importance

in surgical practice owing to the many and serious complications to which they may give
rise.

Their effects may be:

(i) ON THE Duct

It is unusual for a stone which has been present for any Iength of time not to affect
the lining mucosa in some way and although this may be no more than a mucosal
catarrh, in more severe cases, especially when infection is superadded, actual ulceration
occurs and may very rarely lead to stricture formation when the stone has_gone. The
presence of the stone may provide a partial obstruction to the outflow of bile and although
there may have been no previous history of jaundice dilatation of the duct frequently
exists. The bile stagnates and provides encouragement for the flourishing of organisms
{Jﬂli_in_u:’st_in~al_typ_c.~ The walls_of the duct become chronically inflamed, thickened,
opaque, and fibrotic and the bile within cloudy, opalescent, and malodorous. Tn cases
of severe, complete and prolonged biliary obstruction the pigment may disappear from
the bile and the notorious white bile be found, which consists mainly of mucus and
exudate from the wall of the duct. Furthermore the duct itself may become adherent
to the neighbouring structures or the areolar tissue of the lesser omentum,

These changes are usually maximal at the lower end and diminish progressively as
the ducts are ascended. At the same time it is possible, and not unusual, for stones to
be present within the duct and yet none of these changes are found, so that a normal
looking duct is no guarantee of the absence of a stone within, -

The most severe changes are to be found where actual impaction of the stone takes
place. Normally common duct stones are lying relatively free within the duct and bile
is able to flow around them without much difficulty. Tt is only when inflammatory
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hzmorrhage from portal hypertension comtnonly brings to an end this protracted but
untreatable disease,

Surgically it is important in so far as it is virtually inseparable from other causes of
obstructive jaundice, though the above mentioned features may serve to eliminate some
of the possible causes of obstruction. Such cases will and should come to laparotomy
when the condition may be suspected in the presence of a large mildly cirrhotic liver
and normal bitiary passages. A liver biopsy will give the most solid basis for such a
diagnosis, though it should not be used as an argument against surgical exploration.
Confronted with these operative findings the surgeon is at a loss to find an explanation
and it is tempting sometimes to assume that a common duct stone has passed on into
the duodenum just prior to operation. This may sometimes happen but again the biopsy
should distinguish between primary and secondary biliary circhosis by the condition of
the ducts in the portal spaces.

This disease s not excessively rare and its @tiology is unkaown.
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COMMON DUCT STONES

Incidence. It is almost certain that gall stones find access to the common duct very much
more frequently than any of the published figures indicate and no doubt the majority of
these pass safely into the duodenum, causing no more than transient symptoms, Itis
only when a stone of sufficient size passes through the wide cystic duct but fails to
negotiate the duodenal papilla that trouble is likely to ensue. A stone which rests
within the common duct for any length of time can easily grow in size or accumulate a
coating of biliary mud. Although the majority of common duct stones originate in the
gall bladder it 1s generally beheved that stone formation can occur in cases where the.
gall bladder has previously been removed. There is always some element of doubt,
however, as it is never possible to say certainly that a small calculus, perhaps within the
hepatic ducts, may not have been averlooked at the time of cholecystestomy.

The likelihood of coexistent common duct stones at the time of cholecystectomy has
been variously assessed at about one¢ in four, This figure is of great importance as an
indication for the more frequent exploration of the common duct at the time of chole-
cystectomy.

Type of Stone. Most common duct stones are to be found in patients whose gall
bladder has been diseased and it follows that these will be mixed stones in most cases,
though there may be a cholesterol nucleus. Their previous origin in the gall bladder may
often be recognized by the multiple facets from the proximity of other stones which may
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The features of chronic cholecystitis have already been dealt with and are or have
been present in most patients who eventually develop common duct stones. Indeed
such a stone may produce the typical symptoms of cholecystitis though the gall bladder
has already been removed.

(i) Coric

There is no doubt that stones can exist in the common duct without causing any pain
whatsoever and some doubt has been cast as to whether true biliary colic ever results
from a stone in this situation, especially as the amount of smooth muscle in the common*
duet is variable and usually very small., However, difficulties arise from the high inci-
dence of associated stones in the gall bladder and the fact that most common duct
stones have at one time or another negotiated the cystic duct. From a practical point
of view many patients have suffered from a biliary colic-like pain and whether this was
coming from the gall bladder or the common duct is never certainly known. It is practiz,
cally never possible to decide from the type or distribution of the pain whether a stone_,
1 the common duct or_gall bladder is_causing it.
" Furthermore, post-cholecystectomy pains of varying type are not uncommon and
from the character of such pains it can seldom be said whether they result from an over-
looked stone or some functional disturbances of the remaining biliary tract.

The distribution of pain due to a common duct stone need not differ greatly from
that already described due to stones within the gall bladder. It is perhaps more frequently
epigastric and felt anteriorly.

(1) JaUuNDICE

This is not necessarily present at the time of examination but is likely to have occurred
or may occur 1n the future in most cases. A characteristic feature is that it is intermittent
and variable and that its onset tends to coincide with the other symptoms, such as pain
and vomiting,

The jaundice is obstructive in type and during attacks of sufficient duration is associ-
ated with choluria and a pale stool. It must be remembered, however, that as-the
obstruction is usually incomplete and short. lived it may be possible for normal stools
to be passed throughout the attack. In patients who are not clnically jaundiced the
urine must be tested for the presence of bile as such a finding, though often fleeting, is
of the utmost diagnostic value in a difficult case.

(ini) CHiLLs
Tjh.ta acute episodes in the symptomatology of common duct stones are usually
precipitated by a transient mfective process within the common duct which makes the
partial obstruction more complete by the swelling of the duct wall and by the accumula-
tion of mucopus and debris within the duct. Such infective episodes are often character-

ized by the “intermuttent hepatic fever” of Charcot. These attacks

consist of sha
bouts of fever, in severe cases reaching 105° .

¢ F, assocrated with severe systemic
upset. The patient suffers minor chills in mild cases or actual rigors when severe, and

feels extremely ill. There is often profound nausea, vomiting, sweating, and prostration.
Such an attack probably indicates that organisms have begun to flourish throughout
the biliary tree and that owing to the tension of the obstructed bile considerable
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swelling of the duct wall or the impaction of a stonc make the obstruction more com-
plete that jaundicc ensucs and the pathology becomes more acute. The process is
notoriously intermittent.

(ii) ON THE Livir

The fiver 15 adversely affected more frequently than is realized and in the presence
of recursent attacks of hepatic feverand jaundice it js not surprising to find the changes
of biliary cisrhosis..but in those cases where stones are present and in which jaundice
has not been noticed hepatic damage is much more frequent than would have been
expected and wherever the possibilitics of common duct stone ¢xist a pre-operative
estimation of hepatic function may warn the surgeon of an additional risk and possible
post-operative comphcations. 1t thus scems possible that obstruction and bitiary infec-
tron may exist over quite long periods of time without necessarily giving rise to clinical
saundice or fever of a sufficient degree to attract the patient’s attention and yet produce
definite histological changes in the liver parenchyma. These consist of cellular atrophy,
hyperteophy of the bibary canaficuli and the formation of biliary thrombi, fibrous
tissue, and chromc inflammatory cells, When these changes reach a severe degree fatty
atraphy and necrosis around the portal tracts are also found. In the presence of jaundice
the Jiver substance 15 statned with bile pigment,

In other cases the suppurative factor is more pronounced and acute inflammatory
cells are to be found congregated around the finer bile channels and in places definite
pus formation of a widespread focal distribution can be d rated. Such findi
constitute suppurative cholangitis and muitiple cholangtic liver abscess formation,

All these changes in greater or lesser degree hamper normat procefsscs of liver function
and increase the operative risk in the individual case. Their effects can be diminished
by careful pre-operative preparation with the administration of antibiotics, vitamin K,
glucose together with electrolyte, hamoglobin, and perhaps protein restitution. More
important, however, than all these is the carly establishment of free biliary drainage
which may be required as a preliminary to more extensive intra-abdominal procedures.

7 (i} PANCREAS

The effects of common duct stone upon the pancreas have previously been mentioned
and the association between such pancreatic pathology and gall stones is well known.
The presence of stones within the duct could conceivably affect pancreatic function by:

(1) Pressure on the pancreatic duct

(2) Inflammation spreading from the common duet to the pancreatic duct.

(3) Reflux of bile mta the pancreatic duct where anatomical arrangements favour
such an occurrence

(4) Partial or complete obstruction of the pancreatic ducts themselves due to 8
stone impacted in the ampulla

Symptoms. It 15 smportant to realize that commaon duct stones may be entirely
symptomless or masked by the symptoms of the associated cholecystitis, Common
duct stones are found at postmortem in patients who have had no indication of their
presence during Itfe. It is estimated that approximately 25 per cent of all common duct
stones have never caused jaundice although the chances of their downg so increase with
the length of time dunng which they are permitted to reman.

|
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jtself is often palpably distended. The history is short by comparison with cases of
stones,

Diagnosis. Before cholecystectomy and in the presence of gall bladde.r disea‘se
jaundice and chills alone provide evidence of common duc} stones. The differential
diagnosis of jaundice is considered in the chapter on this subject.

Aftes cholecystectomy persistence of symptoms or their recurrence may be due to:

(1) A mistake in the original diagnosis.

{2) A persisting common duct stone.

(3) A stricture of the bile ducts.

(4) Pancreatitis.

(5) Biliary dyskinesia, including spasm or fibrosis of the sphincter of Oddi.
(6) A persistent diseased gall bladder stump.

(7) Post-cholecystectomy syndrome.

These states are discussed under “results of cholecystectomy.”

‘When the above-mentioned features are present the diagnosis may be easy, but when
dyspepsia and chronic pain without chills or jaundice provide the only clues there is
great difficulty. The use of choledochography and a repeated search for bile in the
urine during attacks provide the main hope of proving the presence of a stone. A stricture
may give identical symptoms. In severe cases laparotomy may be indicated as the only
means of excluding a remediable cause of suffering.

INVESTIGATION BY X-RAYS

(1) Cholecystography may by revealing stones in a diseased gall bladder expose
the likelihood of a common duct stone which may itself be visible on straight films
overlying the right transverse process of the upper lumbar vertebra.

(2) The more recent introduction of Biligrafin, a substance given intravenously,
may revolutionize the diagnosis of biliary duct pathology in that it is not dependent on
the presence of the concentrating power of the gall bladder in order to be made visible.
In this way the actual common duct itself may be outlined and filling defects noted even

after cholecystectomy (Fig. 23). Further experience is required with the method before its
shortcomungs are fully known

Treatment, The pre-operative treatment does not materially differ from that des-
cribed for cholecystectomy in the presence of jaundice. The important aspects are con-
cerned with the use of preparatory antibiotics when infection is present, the administra-
tion of vitamin K and glucose in the presence of jaundice and possible liver damage
and the selection of the most favourable time for operation, In past years surgeons
would often observe jaundiced patients believed to be suffering from common duct
stone for weeks on end in the hope of arriving at a time when the Jjaundice would relent
and the risks of surgery accordingly diminish. This was before the use of vitamin K and
antibiotics which have largely freed the surgeon from such a waiting policy. Neverthe-

less, .ther.e is selfiom a binding urgency for operation and a few days employed in im-
proving the patient’s condition is well worth while, when such methods appear to be
having some effect.
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absorption of their products into the systemic circulation is taking place, Such a multipli-
cation of organisms does not necessarily imply a suppurative process within the duct
wall,

The chills and rigors usually coincide with the onsct of other symptoms of common
duct stone. They are seldom scen in cases of obstructive jaundice without infection of
the biliary tree. 1t is this very association of the above-mentioned symptoms, at intervals,
which forms the strongest point in the diagnosis of common duct stones and of all
symptoms that of jaundice is of most use in separating the patients with stone from those
with functional biliary dyspepsia and pain.

The clinical picture varies according to whether the stone js uncomplicated or
associated with other pathological changes. The following types of syndrome may be
presented:

(1) The stone may be completely silent.
(2) Chronic dyspepsia.
(3) Biliary colic with or without obstructive jaundice.
(4) Intermittent obstructive jaundice with or without pain,
(5) Unrelenting obstructive jaundice.
(6) Jaundice with cholangitis or even liver abscess,
(7) Chronic or subacute hepatic failure.
(8) Portal hypertension,
(9) Post-cholecy omy *dyschinesia.”
(10) Acute or chronic pancreatitis.

The groups are by no means watertight and frequently merge one with another. In
all such cases suspicion is centred upon the possibility of a common duct stone.

Following chol omy the persi or recurrence of symptoms often similar
to those preceding operation immediately opens up the possibilty of common duct
stone.

Physical Signs. The physical signs are very often absent but may include a large
liver which is tender or hard, The urine ins bile salts, pi and urobilinogen.
The skin and sclere may be stained and the stools pale, though the degree of obstruction
varies from day to day. Hepatic insufficiency may lead to spider nzvi, palmar erythema,
gynzcomastia, ascites, etc. The spleen 1s occasionally palpable and enlarged abdominal
veins are vistble when cirrhosis is severe. The scar of a previous cholecystectomy is
often present. Such findings are only present in severe long standing cases and bear
evidence to the complication rather than to the stone itself.

In the presence of obstructive jaundice due to stone the gall bladder is characteris-
tically not enlarged (Courvossier’s law) as it is usually fibrotic, small and indiscernible.
This contrasts with jaundice due to pancreatic lesions or extra biliary pressure. The
presence of an associated mucocale of the gall bladder provides an exception to the
rule. The patient may run an intermittent fever with a daily rise to IOOL@ or rigors with
pyrexia up to 105° may be a feature in severe cases,

By contrast with these findings the jaundice due to pancreatic carcinoma is character-
istically complete and unremitung. The stools are consistently pale and there is no
urobilinogen. Fever is absent and the liver is more enlarged, while the gall bladder
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is then available for examination. Ifit is turbid or particularly black and viscid the duct
should be explored.

(5) The state of the tissues around the lower end of the bile duct. .

When on palpation of the lower end of the bile duct and head of pancreas the tissues
are thickened and there is loss of definition between the various structures or suspicious
hard areas are felt the duct should be probed to exclude the presence of stones.

(6) When undoubted biliary symptoms cannot be explained by the condition of the
gall bladder alone.

Whereas the above indications are useful guides, in the experience of most surgeons
there are well-remembered cases in which common duct stones were present and yet
none of the above indications existed. It is consequently a difficult matter in the absence
of such pointers to know when to explore, and sometimes stones are found when the
duct is opened almost by instinct.

There has been a great increase in the frequency of choledochotomy at the time of
cholecystectomy during recent years and some clinics explore as many as 50 per cent
of their cases and most experienced surgeons do so in at least 25 per cent. Itis true to say
that the incidence of common duct stones increases with the frequency of choledoch-
otomy. If the true incidence of common duct stones is in the region of 25 per cent of all
cases coming to cholecystectomy, then a figure greater than this should represent the
proportion requiring choledochotomy. There is very little disability associated with
choledochotomy and no guilt should be attached to a negative exploration when no
stopes exist. In fact the subsequent drainage of an abnormal common duct may be
beneficial despite the absence of stones.

The practical details are fully described in the chapter upon operative surgery.

If no stones are found but a close examination cannot establish a completely clear
channel to the duodenum, or the pancreas is not above suspicion, it is as well to reflect
before removing it that the gall bladder may prove useful as a means of by-passing at a
later date if not already too diseased. It is not rare for a surgeon in difficulties with

low biliary obstruction to regret the earlier removal of the gall bladder by himself or 2
colleague.

(ii) Late OperaTION

. When the gall bladder has previously been removed the primary object of the opera-
tion is the exploration of the common duct and the surgeon need not worry himself
with operative indications for choledochotomy.

Operation is indicated when, after cholecystectomy:

(1) Undoubted attacks of obstructive jaundice ensue,

(2) Chills and rigors, often associated with Jjaundice, are recurrent. |

(3) Relapsing pancreatitis demands the exclusion of a common duct stone.
(@) A filling defect is visible on choledochography.

m t(hS) l:?jn, dyspepsia and vomiting are particularly severe and seem to be originating
¢ biliary tract. It is only after a i i i it
dyehinsus ;yec e s on y after a negative exploration that a concrete diagnosis of

The methods do not differ materiall

from those employed duris
at the time of cholecystectomy. Y ployed during choledochotomy
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(i} AT THE TIME OF CHOLECYSTECTOMY
The time for treatment of common duct stones is during the first cholecystectomy.
It is at this stage that subsequent ill health, disappointments and secondary operation
can be avoided. It is consequently of considerable importance to know when the common
duct should be explored. Atall times during any operation in the biliary region thorough

fig. 71 using
and showing a large calculus at the lower end of the
common duct

palpation of the common duct must be carried out, but the duct itself is only explored
when certain indications are present.

These are:

(1) A history of jaundice.

(2) The anatomical arrangements of the biliary ducts.

When the gall bladder contains small stones, particularly when it is contracted or
when the cystic duct is of large calibre relative to the stones it is highly probable that
stones also exist within the common duct.

(3) Alterations in the common duct.

Dilatation or thickening of the duct wall are positive indications for exploration. It
should be remembered, however, that the common ducts are nearly always dilated
following previous cholecystectomy secondary to the loss of the reservoir and safety
valve function of the gall bladder. In the same way, when the gall bladder is eliminated
by disease such a dilatation may also occur. This can explain certain cases of dilatation
in which no stone is found, but such an explanation should not be used as an excuse for
not exploring the duct.

(4) The state of the bile.

It is a good practice to aspirate the common bile duct as a matter of routine for not
only does this distinguish the bile duct from the portal vein, but also a specimen of bile
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the duct system is estimated by a further picture about 10 minutes after the first. A
water-soluble dye is for this purpose much more satisfactory than an oily one because of
its miscibility with the bile and the absence of globule formation. Care should be taken
not to introduce air bubbles as these may lead to filling defects indistinguishable from
those caused by a stone (Fig. 72).

The T-tube is normally retained for a period of 12-16 days when convalescence
goes to plan. When infection and dilatation persists or cholangiography reveals sus-
picious areas within the duct the T-tube is retained until such time as these unsatisfactory
features disappear, sometimes for two or three months. Where it seems probable that
a stone is still retained within the duct a further operation may be indicated, but prior
to this certain conservative measures have been advocated as a method of dealing with
such stones when a T-tube is in situ. Various solutions have been introduced, such as
ether or chloroform, with the intention of dissolving or breaking up the stone. These
methods can be combined with attempts to secure relaxation of the sphincter of Oddi
by means of nitrites, fatty food, etc., while the flow of bile may be increased by the use
of chologogues such as bile acids. These methods are not often availing and stones
subjected to the ether treatment in vitro showed remarkable resistance to these measures,
though no doubt the physical effect of lavage is more useful than the dissolving prop-
erties of the solutions. Nevertheless, successful cases are on record, and happy the
surgeon and patient who is thereby exonerated from further operation.

There are yet a few patients in a very poor state, cither as a result of intense jaundice
or severe cholangitis or suffering from acute pancreatitis in whom the handling necessary
for a complete exploration of the common duct seems ill-advised. In these cases it is
sometimes expedient to be satisfied with the drainage of the biliary tree above the site
of the obstruction. This can be done by cholecystostomy when it is certain that such
a maneuvre provides an unobstructed drainage, or perhaps better by a T-tube inserted
in the supraduodenal portion of the duct. In this way the patient’s condition may

improve sufficiently to allow secondary operation at a time of choosing, when the risks
are considerably less.
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1t may not always prove possible to remove a stone which is impacted in the lower
end of the common duct through a supraduodenal choledochotomy. In such cases the
stone may be approached by a transduodenal route and the papilla directly visualized
within the lumen of the duodenum. At such a time the papilla itself may be incised
{McBurney), or an incision made in the posterior duodenal wall overlying a stone
impacted some distance above the papilla (Kocher).

At other times a retroduodenal or retropancreatic approach is made and the duct
exposed by the mobilization, retraction and medial dislocation of the duodenal crook
and pancreas, and indecd this maneuvre
is often useful to facilitate a more thorough
patpation of the duct.

The common duct is invariably drained
following choledochotomy. Thisis because
following manipulation of this region
there may be some impediment, as a re-
sult of edema or spasm, of the outflow of
bile into the duodenum during the
immediate post-operative period. This
would cause a pressure within the duct
and lead to a leakage through the incision
in the common duct and consequent
biliary peritonitis. This risk is almost
entircly avoided by the insertion of a T-
tube. Furthermore, in some cases free
post-operative biliary drainage is a very
FiG. 72 A post-operative cholangiogram, through a xmpox:tant factor l{],lhc trfa(ment of the

T-tube, showing what every surgeon hopes never to  associated cholangitis and in the recupera-
oo T tion of the damaged liver. Such a free-
. dom of drainage cannot be guaranteed in

) ' any other way. Many of the fatalities

of operations upon the biliary tree in

bad-nisk patients with jaundice and cholangitis were due to an exacerbation of
the obstruction and mflammation as a result of surgical manipulation. Free drainage
circumvents this immediate post-operative risk. A T-tube provides valuable infor-
mation during the post-operative period of the progress of events within the duct.
The issuing bile may be mspected for turbidity and cultured so that the persistence of
infection may be recogmized and bacterial antibjotic sensttivity tested. The quantity of
bile discharged from the tube 1s equal to the quantity secreted by the liver minus the
amount which has passed into the duodenum. In this way a fair estimate of the patency
of the Iower end of the duct can be made and the effects of closing the issuing limb of
the tube observed. Where obstruction at the lower duct end persists closure of the tube
results in pain or the discharge of bile around the tube or even recurrence of the jaundice.
At a later date cholangiography should be carried out as a routine 1n order to visual-

ize the entire duct system  Any filling defects may indicate the presence of a stone which
has been overlooked, or persistent dilatation may suggest that obstruction remains. The
ease with which the dye reaches the duodenum and the rate of clearance of the dye from
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the duct system is estimated by a further picture about 10 minutes fxfter the first. A
water-soluble dye is for this purpose much more satisfactory than an oily one because of
its miscibility with the bile and the absence of globule formation. Care should be taken
not to introduce air bubbles as these may lead to filling defects indistinguishable from
those caused by a stone (Fig. 72).

The T-tube is normally retained for a period of 12-16 days when convalescence
goes to plan. When infection and dilatation persists or cholangiography reveals sus-
picious areas within the duct the T-tube is retained until such time as these unsatisfactory
features disappear, sometimes for two or three months. Where it seems probable that
a stone is still retained within the duct a further operation may be indicated, but prior
to this certain conservative measures have been advocated as a method of dealing with
such stones when a T-tube is in sitz. Various solutions have been introduced, such as
ether or chloroform, with the intention of dissolving or breaking up the stone. These
methods can be combined with attempts to secure relaxation of the sphincter of Oddi
by means of nitrites, fatty food, etc., while the flow of bile may be increased by the use
of chologogues such as bile acids. These methods are not often availing and stones
subjected to the ether treatment in vitro showed remarkable resistance to these measures,
though no doubt the physical effect of lavage is more useful than the dissolving prop-
erties of the solutions. Nevertheless, successful cases are on record, and happy the
surgeon and patient who is thereby exonerated from further operation.

There are yet a few patients in a very poor state, cither as a result of intense jaundice
or severe cholangitis or suffering from acute pancreatitis in whom the handling necessary
for a complete exploration of the common duct seems ill-advised. In these cases it is
sometimes expedient to be satisfied with the drainage of the biliary tree above the site
of the obstruction. This can be done by cholecystostomy when it is certain that such
a manceuvre provides an unobstructed drainage, or perhaps better by a T-tube inserted
in the supraduodenal portion of the duct. In this way the patient’s condition may

improve sufficiently to allow secondary operation at a time of choosing, when the risks
are considerably less.
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STRICTURES OF THE BILE DUCTS

Tue surgeon is called upon to repair the bile ducts when these have been damaged by
trauma, infection or new growth or when through a failure of development they are
atretic.

These cases arc not numerous but are particularly cogent when they do occur.
Apart from the congenital malformations these unfortunate people are frequently
victims of previous surgery to which in many cascs they may owe their disability. Their
disease 1s & particularly distressing onc in so far as they are not old, the lesion is so small
and not in itsclf lethal or necessarily progressive: but its effects are terrible, The jaundice
cannot be hidden and prevents normal social intercourse; the ftching interferes with
sleep, a bilary fistula is messy and exhausting and the frequent chills a recurring source
of malaise and misery. The liver damage is progressive; ‘appetite is destroyed and
digestive trouble almost constant uatil life is scarcely worth while. On top of this it is
usual for the patient to have suffered the hopes and disappointments of more than one
operative attempt to restore internal biliary drainage.

There seems no doubt that this discase is much more prevalent in America as can
be judged from the prominence given to this topic in their surgical hterature, This may
be due to the higher incidence of gall bladder disease and also to the vast areas far re-
moved from the larger surgical centres in which acute cholecystitis must be dealt with
where 1t occurs, under conditions that are not ideal. In these circumstances accidents
are prone to occur. In this country strictures of the bile ducts are not common though
it has been stated that they may become more so with the increasing decentralization of
surgery

Atiology. Benign strictures of the bile ducts are due in most cases to injury of the
ducts during previous operations; these arc usually cholecystectomy and a very few
following gastrectomy for duodenal ulcer. Various authors have assessed the proportion
of post-operative cases at about 80 per cent of the total.

Causes of benign stricture of the bile ducts:

{1) Trauma.
(a) Operative cholecystectomy
gastrectomy.
(b) External violence . penetrating.
non-penetrating,
(2) Stones in common bile duct,
(3) Obliterative cholangttis.
(4) Peptic ulcer of duodenum
(5) Pancreatitis.
TRAUMA
Those occurring during cholecystectomy are for the most part avoidable and due
to insufficient care in identifying and handling the vanious structures.
Damage can be avorded by ensuring the following safeguards:
(1) An adequate incision 1n 2 relaxed patient.
(2) Packing away the unwanted viscera with full exposure of the porta hepatis.
(3) Efficient hghting.
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(4) A knowledge of the known variations in anatomy, not only of the bile. ducts
but also of the vessels. Each patient should be approached as though a new species was
being dissected for the first time as no amount of foreknowledge can foretell the anatomy
in the individual patient. . ) .

(5) No structure should be divided until hepatic, cystic, and common bile ducts, tpe
right hepatic and cystic arteries are clearly demonstrated to the satisfaction of an assis-

4,
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Fig 73 Danger! Blind and naccurate application of artery forcep.s
lagury 1s dane to hepate arteries and the coramon bife duct, resulting in
“liver deaths™ or late stricture

tant, and even then clamps are better avoided. All ligatures are passed precisely with
aneurysm needles.

(6) In the event of hemorrhage bleeding may be arrested with safety by manual
compression of the free edge of the lesser omentum with a finger in the foramen of
Winslow. Meanwhile the field is sucked clean and the bleeding point identified and
secured by momentary relaxation of the pressure. In this way blind clamping 1s avoided,
and danger averted.

(7) An inspection of the specimen removed and the structures remaining at the end
of the operation may enable any mistakes to be rectfied at oncz; such an opportunity
will not come again.

Errors are most likely to occur in fat persons insufficiently relaxed, when the surgeon,
with poor assistance, is struggling against time at the bottom of a deep, dark, bloody hole.
A clamp 1s thrust blind in the direction of the source of hemorrhage and the bile ducts
are accidentally mcluded (Fig. 73)—this results in a crush and subsequent necrosis
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followed by fibrosis or perhaps even a post-operative fistula; or, the bleeding point
secured, a ligature includes part of the duct producing either a complete or partial
obstruction.

Another danger occurs when traction on the cystic duct so angulates the common
duct as to drag 1t into the shape of a Y. In this position the true point of junction cannot
accurately be judged and a clamp and subsequent ligature may bite off part of the

FIG 74 Classical mistakes: (i) An “easy* chol Too much

traction on the cystic duct has led to exciston of part of the common
duct. (1) In ligating the cystic duct the artery forcep 15 too close to its
origin, resulting in a narrowing of the common duct lumen The use of
aneurysm needles 1s preferred for the placing of ligatures (n this area

Fic. 75. The cholecystectomy specimen should always be inspected for
such surpnses  The damage 1s more easily repaired immediately after
1t is done
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circumference of the main ducts, This accident is more likely wh.en ;l;e cystic duct is
missing and the gall bladder opens direct into the common duct (Fig. '). dal "
On ot a pl t of the common ducft may be excised a ong v\g
the gall bladder. This error is recognized if the specimen is inspected as a routine after
rem’gleéf;ix;fr)étion of anatomical feature is most difficult when a stone impacted in
Hartmann’s pouch has caused much surrounding inflammation which involves or even

(g

N

FiG. 76. A low entry of the cystic duct after sharing a com-
mon sheath with the hepatic duct,

ulcerates into the adjacent hepatic duct. In these cases the medial hepatic duct wall is
mistaken for the wall of the gall bladder and leads to excision of the common hepatic
duct,

‘Where the cystic duct is long and closely bound to an equally long common hepatic
duct there is also danger of excising the combined structure (Fig. 76).

Narrowing of the common duct may result from an over meticulous closure of the
free border of the lesser omentum. Abscess or granuloma formation in this area as a
result of biliary leakage from an unrecognized accessory duct or other site, may cause
late fibrosis.

During a search of the ducts with probes or while dilating the ampulla sufficient
damage may be done to cause later constriction.

During gastrectomy the retroducdenal portion of the duct may be injured where a
1
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penetrating posterior wall ulcer is situated some distance beyond the pyloric ring. If
the neighbourhood of the duct is reached while frecing the duodenum it is as well to
insert a T-tube through the duct in order to be sure of its whereabouts, or alternatively
to be content with excluding rather than resccting such an ulcer where vagotomy is not
indicated.

These are the classical errors which cannot be too well known if tragedies are to be
avoided.

INFECTION

The factor of infection both within and outside the ducts is hard to assess but that
narrowing can arise independently of any injury is known from those cases of obliter-
ative cholangitis involving intrahepatic (as well as extrahepatic) channels where no
surgeon could ever have ventured an erring instrument, In these cases the lining mucosa
is sometimes missing. Organisms are nearly always present and often active in the
common ducts at the time of cholecystectomy and their control by antibiotics or chemo-
therapy lessens a possible source of trouble. It is suggested that at least on some oc-
casions the gangrenous inflammation which is involving the gall bladder during an
acute cholecystitis may extend to the ducts themselves causing later fibrosis.

The other causes of stricture, approximately 20 per cent of the whole, arise insidiously
and not much can be done to prevent their onsct until more is known about their
xtiology.

The Effects of Stricture of the Bile Ducts

These will largely depend on whether the- obstruction is partial or complete, and
with or without external biliary fistula. Many cases vacillate between these states—the
fistula heals from time to time only to produce another attack of obstructive jaundice
followed by recurrence of the fistula cither externally or internally, A fistula js never
static and is the resultant of a constant antagonism between the natural power of healing .
and the pressure of infected bile seeking exit. Frce drainage is never really established.

THE Ducts. The ducts above the obstruction dilate well into the liver substance and
become acutely inflamed during the episodes of infection, which are frequent.

Tue Liver. These attacks of infection may at any time culminate in multiple chol-
angitic abscesses with perhaps a fatal conclusion and in any event leave the liver more
crippled than previously. Fibrosis of liver substance accompanies the healing during
the quiescent perrods and eventually leads to a full blown biliary cirrhosis of the Hanot
type. Congestive splenomegaly due to portal hypertension is the sequel in longstanding
cases and gastro ntestinal hemorrhage may finish the story.

Apart from suppuration and fibrosis the individual liver cell suffers and can fre-
quently be shown by the crude liver tests available to be reduced in efficiency. Such a
deterioration usually accompanies the cirrhotic changes, but is not necessarily pro-
portional to them and may be demonstrable in the absence of macroscopic cirrhosis.

DEFICIENCY STATES  When a biliary fistula is present for any appreciable length of
time it has two main effects upon the individual. There is firstly a loss to the surface of
basic ions and chlorides and of bile salts which must all be replaced if equilibrium is to
be maintained.

Secondly, the lack of bile in the intestines leads to steatorrhcea and absorptive
difficulties, especially with the fat soluble vitamins D and K and calcium, resulting in
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reduced blood prothrombin levels and osteoporosis. The resulting }.m:morrhagic state
may show as a purpura and was responsible for the high post-operative mortality from
h@morrhage in other times.

Clinical Picture. In those cases where injury is done to the bile ducts at operation
symptoms may be immediate or delayed.

The immediate results are seen during the first post-operative days. If the ducts are
completely obstructed jaundice appears and deepens progressiv?ly. '.l'he duct may give
way where a stitch encloses it and result in 2 flooding of bile either into the pentotxez'xl
cavity or through the wound if a drain remains, and a fistula is established. This is
usually permanent where no passage leads to the duod though occasionally a
spontaneous internal fistula develops after stenosis of the external sinus.

If the duct has been crushed there may be no immediate leakage, but over a course
of months a progressive fibrosis gradually constricts it; or the lumen may have been
actually narrowed at the original operation. This state may give rise to no symptoms
for a period of years but is comparable to a urethral stricture with stagnation above it.
Chronic infection sconer or later becomes irrevocably established and deposition of
sludge serves only to increase the inadequacy of the drainage. On top of this an acute
inflammatory flare-up in the duct wall from time to time completes the obstruction so
that the jaundice is intermittent and may strongly suggest a common duct stone.

Any discharge of bile post-operatively which does not cease within the first week
should strongly suggest residual obstruction or injury to the bile ducts, as does obstruc-
tive jaundice dating from the immediate post-operative days; though an overlooked
common duct stone may also produce these effects.

The late jaundice or stricture will not usually be differentiated from that of a common
duct stone and the true =tiology is often only recognized at operation. Chronic pancre-
atitis, recurrent cholangiohepatitis and carcinoma of the pancreas may simulate both.

Rigors, chills, and pyrexia of the Charcot type betoken the cholangitic attacks and
usually herald 2 reappearance or deepening of pre-existing jaundice. Pain of a constant
nature is experienced during exacerbations only, while vomiting and dyspepsia are
usual accompaniments. Pruritis may be the most distressing part of the syndrome.

The history of a previous cholecystectomy which was performed with difficulty and
followed by a stormy convalescence is strongly suggestive of stricture in a patient who
later becomes jaundiced. There are also a few patients some of whom have undergone
previous cholecystectomy who now suffer recurrent jaundice attacks and in whom
§ubsequent exploration reveals no stone or stricture to account for it. On the one hand,
in this group are those suffering a recurring infective cholangitis without apparent

reason,.and on the other, the cases of cholangiolytic hepatitis. In each treatment is
most difficult. Another group will be found to be due to recurrent virus hepatitis
presumably unconnected with previous surgery. In each type some cirrhosis is not

uncommon. A previous liver biopsy might serve to separate these from the purely
obstructive cases. ’

. Treatment. These conditions are notoriously difficult to treat. The surgeon starts
}mh a discouraged patient whose faith in surgery is already severely shaken, In many
instances previous attempts at repair may have been made on more than one occasion
and each unsuccessful attempt is almost bound to have left the patient with less duct
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than he originally had. There is usually emaciation and some degree of liver damage.
The operation is never easy and the results by no means certain.

Repairs of the ducts are required in two circumstances—either immediately after
injury or at a later time. The ideal moment to repair is at the time of the damage for
then it is easy and the chances-qf success are at their best: the extent of the injury is
limited and secondary changes in duct, liver, and patient are not yet established. It is
for this reason that a careful inspection of all structures should be carried out before
closing the abdomen. If a duct has been incised it should be accurately resutured and
T-tube drainage provided to remove all pressure during the healing phase. A crushed
area should be excised, not necessarily by removal of the complete circumference of the
duct as a small wedge can be removed from the side and adequate closure s still possible.
Too much stripping of the ducts should at all times be avoided as there may be some
danger of depriving them of their arterial supply.

It is in the /ater phases, with the initial injury passed unrecognized, that the ingenuity
and patience of the surgeon is fully taxed. The problem is a difficult one which has
intrigued and challenged some of the best brains and hands in surgery.

The difficulties may be summarized as those of:

(1) Approach and isolation of the duct ends.

(2) The mechanical joining of the ducts where possible.

(3) Preventing further stenosis.

(4) Compensating for the absence of the sphincter of Oddi where the duct must be
joined to intestine.

(5) Securing a live patient at the end.

The old conservative attitude to obstructive jaundice has changed in recent years.
Surgical interference was associated with so high a mortality, chiefly from h;:motrh:}ge.
as to persuade our predecessors to watch their jaundiced patients for months at a time
hoping for a remission. Our changed attitude is due to increased knowledge of t‘hc
bleeding fault and our new powers to put it right. The present trend is towards active
and early surgical correction of the obstruction.

PRE-OPERATIVE TREATMENT

Owing to the poor state of these patients their general condition must receive much
attention before any major surgery is attempted.

Patients with a fistula of any magmitude must receive a complete electrolytic investiga-
tion. They are likely to be wanting both sodium and chloride in addition to being
dehydrated and acidotic with decreased CO, combining power of the plasma. The
deficiencies may be made good by increasing the salt intake by mouth, but where vomit-
ing occurs resort to intravenous therapy may be essential. The potassium may also be
deficient and tlus must be checked and rectified with care.

Bile salts which are lost must be replaced orally by tablets composed of a mixture
of the various bile actds. Sometimes the bile itself 1s collected and fed by tube, though
these methods seem messy and unpleasant and of doubtful value over the proprietary
preparations now available.

There are absorptive difficulties when no bile has been reaching the intestines. The
fat content of the stools is usually, though not necessanly, increased. Calcium ijons are
bound to fatty acids and form insoluble soaps depriving the body of an adequate calcium
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intake. This is aggravated by the difficulty in absorbing the fat soluble vitamin D and
one of the results is osteoporosis. . ) .

Vitamin K is alsa poorly absorbed resulting in a hypoprothrombinzmia .ar}d t'hlS
must be made good to reduce the bleeding hazard. It is best given by daily injection
though it does not follow that this will automatically restore the clotting facility to
normal, A healthy liver is required to utilize the vitamin K and this may be so crippled
as to be unable promptly to supply the deficient prothrombin. Restitution therapy
should therefore be checked until normality is reached, so fac as is possible: although
surgery is generally reckoned to be safe with a prothrombin time (Quick) not more than
twice that of the control. When an adequate coagulability cannot be achieved in this
way resort to fresh transfusion may be required. At the same time coagulability and
prothrombin time do not necessarily run parallel as prothrombin is not the only factor,
according to modern work.

Liver damage is always an unknown quantity as the available liver tests give a poor
estimate of the actual operative risk. Furthermore there is little that can be done to
improve the liver condition while the obstruction is maintained. The liver cells are poor
in glycogen and laden with fat. In such a state they are more vulnerable to any noxious
influences and attempts at improvement are well worth while by means of alteration of
diet to a high carbohydrate intake, where at least 80 per cent of calories come from this
type of food. Intravenous glucose or preferably one of the invert sugar preparations
may be required where a quicker effect is desired or the oral avenue is precluded. The
deposition of glycogen may be encouraged by small insulin dosage. This therapy should
be continued through the immediate post-operative period.

The infective factor must also be controlled so far as is possible in the presence of
obstruction. The prevailing organismis B-coli and a suitable antibiotic should be selected.
There is evidence that streptomyein does not find its way into the bile in effective quantity
and chloromycetin or aureomycin may be more effective. Sulphonamides are probably
better avoided as the possibility of post-operative anuria is always present in these liver
cases.

At all times care must be taken with sedatives as impaired liver function enhances @

patient’s susceptibility to many of these drugs and a normal dose may prove fatal.
Anoxzmia during anzsthesia is also dangerous to the liver cell.

THE APPROACH

This will be determined to some extent by the previous scars on the abdomen and
where possible an incision through normal anatomy is to be preferred. The paramedian,
rectus split and Kocher incisions are well known. They should, however, be generous as
exposure will be difficult and fine work at a depth requires a more easy access.

An alternative approach is sometimes used which has received much recent popularity
for portacaval anastomosis where the liver is often large and very rigid. This takes
advantage of the shelving under surface of the liver and aims to approach from a more
posterior and lateral angle. The full incision was described by Satinsky of Philadelphia
and is a thoraco-abdominal one passing usually through the eighth rib bed from the

rib angle to the mid line (E 12.77). This gives an excellent view of the hilum after the hep
atic flexure of the colon has been mobilized and the diaphra, divided almost to the
phragm d most to t

e liver displaced into the chest. It is not always necessary to
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make the full incision and when occasionally it is made lower, perhaps through the tenth
rib bed, the pleura need not necessarily be opened but can be pushed aside and mobilized
prior to spreading the wound. The lower incision may be useful with very large livers.

Finding the ducts may be very difficult. The duodenum is often adherent to the under
surface of the liver and must be mobilized before the region of the ducts can be exposed.
The hepatic artery is a useful guide and can be felt pulsating parallel to the duct. The
foramen of Winslow if at all definable is also a landmark. The upper end of the ducts
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is usually the easier to find as 1t 1s dilated and bulging. On occasions there may be no
patent channel emerging from the liver 1 which case the intrahepatic area is explored
with an aspirating needle in the hope of tapping a dilated upper end. The lower end
may be entirely behind the duodenum or 1n the pancreatic substance where it is probable
that it will have escaped previous injury at former operations. In these cases the duo-
denum and head of pancreas must be mobilized by an incision in the parietal perit-
oneum lateral to the second part of the duodenum and wiping the duodenum medially
and forward and developing the plane posterior to the pancreatic head. Here the duct
may be exposed, but often 1t 1 necessary to incise the pancreatic substance from behind
in order to uncover a duct which 1s thus buned. It is permissible in difficult cases to
incise longitudinally the anterior wall of the second part of the duodenum in order to



THE GALL BLADDER AND BILE DUCTS 187
find the ampulla and pass a retrograde probe along the distal patent segment of the
duct. The ampulla itself is not always easy to see (Fig. 78).

After a complete display of the duct remnants it will be possible to assess the degree
and length of stricture and to plan some manceuvre to overcome it.

The various findings may be classified according to the following_ diagrams:
(1) A short stricture in common hepatic or common bile duct (Fig. 79 (a), (8)-
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Fig 78 of the common duct when
it cannot be found supraduodenally.

This 15 most usually found at the old site of entry of the cystic duct as this is the
portion of duct most liable to trauma.

(2) A longer stricture is present at the upper end (Fig. 80 (a)).
(3) A long stricture is sited at the lower end (Fig 80 (5)).

(4) The ducts are obliterated except for a dilated upper end (Fig. 81 (a)).
(5) No duct exists between liver and duodenum (Fig. 81 (5)).

(6) The gall bladder is present above the stricture (Fig. 82).

Principles of Reconstruction. Certain principles have painfully emerged in the treat-
ment of these conditions. They are:

(1) The sphincter of Oddi is the best mechanism yet designed to govern the entry

of bile into the intestine and at the same time prevent the entry of intestinal contents
into the biliary tract.

It should be preserved and made use of wherever possible. Hence it follows that
end to end anastomosis of the duct is the ideal to be aimed at when continuity is once
severed,
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of bile duct—~localized F1G, B0. Strictures of bile duct—no gall
bladder.

(a) Long stncturee-normal lower end.
(8) Long stricture—no normal duct
distatly (very unusual).

Fig. 79
no gall bladder.
(a}) Common bile duct.
(4} Common hepatic duct.

FiG. 81. Strictures of bile duct—no gall bladder. Fic. 82. Stricture below the cystic
{a) All duct obliterated except for a small extra- duct. Gall bladder present.

hepatic segment.
{5) No normal duct visible.
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(2) Where the sphincter of Oddi can no longer be used a form of biliar'y_-intestinal
anastomosis should be employed which directs the food away from the biliary tract.
Such a method is the Roux Y form of reconstruction (viz. Section III, p. 231—""Biliary
Intestinal Anastomosts™).

(3) The junction of duct to duct must be meticulously accurate to secure mu?osal
continuity at the eatliest date in order to minimize the amount of granulation tissue
which will eventually cicatrize. -

(4) Internal splintage should always be employed and thus some provision made
against mounting pressure within the duct. A T-tube answers these requirements and

Fic 83 A short stricture is excised and continty restored over a T-tube Interrupted
sutures and separate T-tube exit.

should remain #n situ until all danger of further stricture has passed. This may be six
months or a year. The long arm of the tube should emerge at a point other than at the
anastomosis.

(5) Any permanent form of internal tube 15 prone sooner or later to silt up with
sludge and mud and become blocked. No material used so far is devoid of this danger.
Any internal prosthesis should therefore ideally be temporary and capable of being
withdrawn when its presence is no longer useful.

SHORT STRICTURES

These are the ones most easily excised and followed by end to end anastomosis of the
ducts (Fig. 83). There must be no tension and interrupted sutures are preferable as there
1s no tendency to purse-string. Furthermore, as the stitches are usually of thread or silk in
an infected field there may arise a small granuloma around each stitch and it is preferable
that this should not be continuous around the entire duct wall as it is complete circum-
ferential fibrosis which is most prone to severe contraction. The anastomosis is more
casi}y made around a tube, which is usually the upper or lower limb of a T-tube. The
ponznmal arm is better brought out of the duct at a point away from the anastomosis
in order not to delay healing or increase fibrosis at the critical point.
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The T-tube ensures perfect drainage of the biliary tree during the critical early post-
operative days when severe cholangiohepatitis is to be feared. It also acts as a splint
preventing stenosis during the healing of the anastomosis and remains until this risk
has disappeared. It is not known when such a time is reached. A minimum of three
months is laid down though sometimes as long as a year is insisted upon. Surprisingly
enough the retention of the tube for so long a period does not seem to damage
the duct.

Many other prostheses have been tried in all shapes and materials, not only for duct
to duct anastomoses but also those between duct and intestine.  All are very prone to

FIG 84 Mobilizatton of duodenum and Fi1G. 85 The duodcnum and pancreatic
pancreatic head after the method of head rased to approximate the duct
Cattell and Lahey In this way gaps ends

following excision of strictures can be
made good The intrapancreatic part
of the duct i1s neasly always uninjured,
but must be unburied

blockage in periods ranging from a few months to several years. They should not on
this account be designed to remain in situ but should pass on or be withdrawn after
having served their purpose

The T-tube is retained by 1ts emerging arm but can be withdrawn when no longer
required. Those indwelling tubes with a flared upper end or collar are retained by stitches
or held by the narrowness of the stoma for an unpredictable time. Others are fixed by a
thread stitch emerging through the skin where it is tied to a surface button. The Pearse
tubes have a phlange midway which projects from the duct and can be held by a stitch.
Despite phlange and stitch these are often passed into the intestine. Soft and pliable
tubes are kinder to the tissues and free from danger of pressure necrosis on neighbouring
structures.

It is sometimes tempting to do a plastic repair of the Heineke-Mikulicz type when
the stricture is localized. The objection to this method is that it does not excise the
fibrosed area and should therefore be limited to those cases where there is no encircling
fibrosis, but merely a narrowing due to part of the wall having been pinched off.
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LONGER STRICTURES BUT WITH SERVICEABLE DUCTS ABOVE AND BELOW

In these cases it is still possible to obtain a duct to duct anastom9sis though at ﬁrst
sight there appears too wide a gap to be bridged. Cattell 'has cmphast;ed the possibility
of mobilizing the entire duodenum and pancreatic head (Fig. 83). In .thns way the head of
the pancreas can be split upon its posterior surface so as to free the distal end of the duct
which is frequently quite normal. Both the head of the pancreas and duodenum can

TFi6. 86. Choledochoduodenostomy.
(a) End to side (b) Side to side.

then be raised even to the porta hepatis and the ducts placed in apposition without
tension (Fig. 85).

STRICTURES WHICH EXTEND INTO THE DistaL CommoN Duct

‘With this type of stricture there is no possibility of finding sufficient duct distally to
attempt anastomosis. 1t is then necessary to abandon the sphincter of Oddi and make a
fresh jomn of duct to 1ntestine (viz. Section IIl—“Bihary Intestinal Anastomosis’). This
€an be done into duodenum or jejunum. The duodenum was always used until relatively
recently when the jejunum became more popular. Anastomosis to duodenum can be end
to side after division of the duct (Fig. 86 (a)) or side to side when the duct remains other-

* wise undisturbed (Fig. 86 (5)). This latter method is used when some small channel
remains down through the normal sphincter.

The duodenum lies readily at hand and is of convenient thickness for stitching to the
duct. Ttis relatively fixed, however, and cannot so easily as jejunum reach far into the
porta hepatis when a really high anastomosis is necessary. Duodenal fistule do occasion-
ally folfow and are much more unpleasant thana similar one froma defunctioned jejunum.
Apart from these considerations there is the much discussed incidence of recurrent
cholangitis which may be due to regurgitation of food into the biliary tract, This can
be largely obviated where an entero-anastomosis (Fig. 87 (@) or a jejunal Y is used (Fig.
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The T-tube ensures perfect drainage of the biliary trec during the critical carly post-
operative days when severe cholangiohepatitis is to be feared. It also acts as a splint
preventing stenosis during the healing of the anastomosis and remains until this risk
has disappeared. It is not known when such a time is reached. A minimum of three
months is laid down though somctimes as long as a year is insisted upon. Surprisingly
cnough the retention of the tube for so long a period docs not seem to damage
the duct.

Many other prostheses have been tried in all shapes and materials, not only for duct
to duct anastomoses but also those between duct and intestine, All are very prone to

Fic 83 Mobilizaton of duodenum and Fic. 85 The duodenum and pancreatic
pancreatic head after the method of head raised to approximate the duct
Cartell and Lahey In this way gaps ends

following excision of strictures ¢an be
made good The intrapancreatic part
of the duct 1s nearly always uminjured,
but must be unburied

blockage in periods ranging from a few months to several years. They should not on
this account be designed to remam in situ but should pass on or be withdrawn after
having served their purpose.

The T-tube 1s retained by its emerging arm but can be withdrawn when no longer
required. Those indwellng tubes with a flared upper end or collar are retained by stitches
or held by the narrowness of the stoma for an unpredictable time. Others are fixed by a
thread stitch emerging through the skin where it is tied to a surface button. The Pearse
tubes have a phlange mudway which projects from the duct and can be held by a stitch
Despite phlange and stitch these are often passed into the ntestine. Soft and pliable
tubes are kinder to the tissues and free from danger of pressure necrosis on neighbouring
structures.

It is sometimes tempting to do a plastic repair of the Heineke-Mikulicz type when
the stricture is localized. The objection to this method is that it does not excise the
fibrosed area and should therefore be limited to those cases where there is no encircling
fibrosis, but merely a narrowing due to part of the wall having been pinched off.
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an inch leaving the mucosa and submucous vessels only, This layer is fitted about a
conical prosthesis and pushed into the liver defect as 2 mucosal graft (Fig. 90).

A third alternative is that described by Longmire in which the Ieft hepatic duct is
found by amputating about two-thirds of the left lobe of the liver and anastomosing
this after a little dissection to a jejunal limb, This drains the right lobe in a retrograde
direction up the remaining left hepatic duct and so into the intestine. The accompanying

S

Fic 90 Implantation of jejunal mucosal cone 1nto cored out liver aperture when no
extrahepatic ducts are found

branch of the ight hepatic artery 1s secured close to the duct and the hzemorrhage from
the cut surface is controlled by long mattress sutures (Fig. 91).

mellly 1t occasionally happens that a gall bladder js present and can be utilized for
bypa§smg a common duct stricture. It must, of course, be shown to communicate with
the fh.lated part of the ducts. The gall bladder can be anastomosed to stomach, duodenum
or jejunum. The stomach is not favoured because of its high mobility, the muscu-
farity of its walls which do not match the wall of the gall bladder, and the greater power
of 1ts contractions, which may encourage reflux.

Such a happy solution to the problem can only be expected in rare cases of
Sponm.neously occurring stricture or in those due to chronic pancreatitis.

Bridgmg of defects by tubes is becoming increasingly unpopular in view of the ex-
tremely poor results obtained. It was hoped that the prosthesis might act as a scaffold
around which new biliary epithelium would grow. Such has seldom proved to happen.

The tubes are difficult to maintain itil
¢ n position and sooner or later become i
bilfary detritas, choked with

. Rcsuks: These depend very much on the individual findings. The outlook materially
orsens with the number of preceding operations; with the length of the strictures and
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No Ducts Visiste BeLow Tar LIVER

The results are the poorest where no ducts are visible beneath the liver. These cases
should not be abandoncd, however. The old method was to incise into the liver hilum
thus creating an external fistula if this did not already exist. Sometimes a drain was left
in the peritoncum until it ulcerated through the bowel and made an internal fistula.
This is a very uncertain method. Alternatively the fistulous track was later excised and

Fia 89 Cattell's method of umiting right and left hepatic ducts
to form one channel for anastomosis.

implanted into the intestine, as first practised by Williams. But as even the external
fistula 1s an unsatisfactory drainage, always trying to close, there is no reason why the
same track should be any better internally. After dissection the track is apt to be rather
avascular and seldom provides permanent adequate decompression. Nevertheless there
are many successful cases recorded. It is probably most likely to succeed when the
fistulous track is discarded with the exception of the last half inch and over this a limb
of jejunum is sewn to the liver under-surface.

Cole described a modification of Hoag’s technique whereby he excises a cone of
liver tissue leading to the dilated intrahepatic channels. Into this he addresses a similar
cone of jejunum, from which the terminal muscular coat has been removed for about
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contiguous viscera have enjoyed temporary notoricty only to be abandoned in most
cases in the experimental phase. The greatest improvement no doubt lies in the preven-
tion of mijuries to the duct at operation, the early removal of all common duct stones
and the energetic treatment of recurring cholangitis.
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CONGENITAL ANOMALIES AND MALFORMATIONS

Anatomy

THE normal anatomy of the gall bladder and biliary ducts may be culled from any
anatomy book. It 1s the departures from normal anatomy which most concern the
surgeon in this field owing to the danger of myury to vital structures when their arrange-
ment deviates from what is anticipated. The surgeon must be aware of the congenital
abnormalities so frequently encountered i this area. So common 1s some departure
from the average that it1s scarcely possible to describe a normal arrangement of arteries
and ducts, though the ducts are more constant than the arteries.

Anatomical Variations
BiLiary CHANNELS

. éfz) GALL BLADDER, This may be absent or hidden within the hiver, It may be double
r bicornuate. 1t may be entirely invested with peritoneum or provided with a mesentery

or applied to the under surface of the liver by a broad extrapentoneal attachment. There
k7Y ’
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their proximity to the liver. Itis adversely affected by the duration and depth of jaundice
which is usually a reflection of the state of the liver cells. The experience of the surgeon
counts for much,

Despite this, reports claim as high a rchabilitation rate as 60-80 per cent, with 2
mortality of under 5 per cent. The condition of the unsuccessful 20 per cent is usually

Fic 91. Method of Longmire for securing biliary-intestinal
dramage by amputation of left lobe of Iner and utilization of
left mntrahepatic duct.

aggravated by the operation and most of those leaving hospital are dead within two
years.

Of the fatalities liver failure stands highest as a cause of death. Hzmorrhage
assumes a much less significant role, though biljary peritonitis still claims its victims
despite almost umversal drainage. The liver failure usually takes the form of a severe
hepatitis with cholzmia or frank cellular necrosis.

The Future. It is difficult to see what lies ahead in the treatment of these conditions.
The search for a viable biological tube which will function in the place of the missing
duct has continued since the optimistic reports of Horsley in 1918 using free venous
grafts, Since then all things animal, vegetable, and mineral have been tried with disap-
pointing results. Arteries, veins, ureters, appendices, peritoneal and mucosal flaps from
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ARTLRIES

(a) HepaTic ArTERY. This is normally a branch of the ceeliac axis giving off the
gastroduodenal artery before turning upwards in the lesser omentum towards the liver.
It runs parallel and medial to the common bile duct and divides into left and right
hepatic branches at about the junction of cystic and hepatic ducts—both branches
lying on a plane behind the corresponding hepatic ducts.

The following arteries have been found on occasions to pass anterior to the bile
ducts—the gastroduodenal, the common hepatic, the right hepatic, the cystic, and the
right gastric, and the superior pancreatico-duodenal. The right hepatic artery arises
rarely from the superior mesenteric and reaches the liver separately on a plane posterior
to the bile duct. An accessory right hepatic artery is sometimes present. The right
hepatic artery when arising normally passes bchind the common hepatic duct
in approximately 70 per cent of cases and anterior to it in the remainder. In either
position 1t forms 2 very close relationship to the gall bladder neck, especially when
tortuous.

(b) THE Cystic ArTERY. This arises from the right hepatic artery in 95 per cent of
cases at a point to the right of and posterior to the common hepatic duct. In the remam-
der it may arise from the common hepatic, the left hepatic or the gastroduodenal. It
passes anterior to the ducts in approximately 15 per cent of cases. There may be more
than one cystic artery.

CONGENITAL OBSTRUCTION OF BILE DUCTS

This condition 15 presumably due to a failure of development during feetal life in
which the one time sohd state of the ducts persists. The occurrence 1s rare but a study
of postmortem material indicates that surgical relief, which depends on the site of the
atretic area, should be feasible in some 20 per cent of cases. There may be no more than
a stenosis but 1n other cases there is obliteration of the lumen over a whole or part of the
extrahepatic biliary system, The ducts and gall bladder may be represented by fibrous
strings, but in those cases where the lower ducts alone are atretic distended channels
are found between liver and the affected area.

The liver shows advanced biliary cirrhosis and there may be evidence of portal
hypertension. :

. Clinical Findings. Such children are born with an obstructive jaundice of a progres-

sive, complete, and unrelenting type though the icterus may be misunderstood during
the first few weeks of fe. The stools are consistently acholic and the urine dark with
1ts content of bile pigments The jaundice may reach a very severe wtensity and most
pﬂt.lents will die during the first few months if the jaundice is unrelieved. Death is due
to intercurrent infection, marasmus or hzmorrhage.

The hiver 15 considerably enlarged and not quite smooth and this with a slight
splen'omegaly and ascites give a distended abdomen. These children are usually retarded
and u}tolemnt of fats. It is 2 matter of some interest that 1n this type of obstructive
Jaundice alone the alkaline phosphatase is within normal limits.

Diagnosis. Other causes of jaundice must be considered. These are:
(1) Icterus neonatorum.



198 TEXTBOOK OF BRITISH SURGERY

15 often a mesenteric fold passing to the mesocolon or duodenum. The position of the

gall bladder is not constant.

(b) Cystic Duct. This varics considerably in length and width. It may open at
any point upon the hepatic or common bile ducts at times running parallel for some
distance before terminating into the common duct or even duodenum. It may enter
anteriorly, posteriorly or even medially 1n about 10 per cent of cases. When entering
upon the left side 1t usually passes behind the common duct and may completely encircle
it. These modes of junction are classified
as angular (63 per cent), parallel (20 per
cent), or spiral (17 per cent).

(¢) Tue RiGHT AND LEFT HepATiC
Ducts. These join extrahepatically in
nearly all cases in which the liver is not
enlarged. There is sometimes a third
hepatic duct from the quadrate lobe. The
hepatic ducts may be multiple. The order
of structures from anterior to posterior
in the hilum is duct-artery-vein. There is
rarely (4 per cent) an artery passing an-
terior to the hepatic ducts orthcirjunctior_l-
The hilac margin of the quadcate lobe is
the tandmark for the junction of the ducts
in nearly all cases in which the anatomy
is otherwise obscured, The cystic duct
may enter the right, or more rarely the
left hepatic duct.

FiIG 92 Cholangiogram through a T-tube, showing (d) CovvoN Hepatic Duct. T.hE
the common duct and tts termsnation outhned and  length of this is determined by the point
reflux of dye up the pancreatic duct of entry of the cystic duct and is thus

sometimes nonexistent.

(e) Covmon Bie Ducr  This again varies inversely with the length of the common
hepatic duct. Where the cystic duct runs parallel to the common bile duct the two are
often bound together in a common sheath so that the arrangement may be invisible from
without. The'cystic duct rarely extends to within half a centimetre of the ampulla of
Vater. In 20 per cent of cases there 1s thus no supra-duodenal common bile duct.

Choledochocele and congenital obliteration of the bile ducts are described elsewhere.

The manner of termination of the common bile duct is possibly of importance in the
xtiology of pancreatitis. The pancreatic duct and common bile duct unite to form a
single channel before entering the duodenum in a proportion of cases—figures vary
from a 3-5 to 77 per cent mcidence. The important point is perhaps the jncidence of a
common sphincter or a final common channel rather than a common termination and
hence the varying figures (Fig 92)

Accessory bile ducts are present in about 15 per cent of cases. They mostly come from
the right lobe and enter the nght hepatic, common hepatic or cystic ducts. They may
also enter the gall bladder. Sometimes they pass from duct to the same duct at a Jower
point.
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or only slightly enlarged. The dilated part may reach enormous sizes but is commonly
as large as an apple. It occurs in femalcs in 80 per cent of cases and the majority begin
to experience symptoms in the first decade and to come to treatment in the second though
some patients present as late as the fourth decade. The condition has been found in the
foetus.

The cyst has a wall of connective tissue with an incomplete epithelial lining showing
signs of inflammation. The inner surface may be rough as a result of infection and
precipitated biliary detritus and the outer wall adherent to peritoneum and other struc-
tures. 1t usually involves only the common bile duct but may extend upwards or down-
wards so that the left and right hepatic, cystic or pancreatic ducts enter directly into the
cyst. The contents vary from normal or infected bile to clear fluid.

A variety of findings in the duct below the cyst have been desenbed, most of which
are probably secondary to the size and weight and mfection of the enlarging cyst. Thus
valves, kinks, and stenoses are recorded, but all are agreed that often there is no hint
of any form of obstruction and a probe may easily be passed. This is reminiscent of the
congenital hydronephrosis and Hirschsprung’s disease and invites the theory that there
is some underlying congenital neuromuscular mnco-ordination, perhaps associated with
a local weakness of the duct wall. This idea 1s perhaps strengthened by the frequency
of other congenital abnormalities in the same individual.

Complications. These may be listed:
(1) Infection within the cyst

(2) Ascending cholangitis,

(3) Stone formation

(4) Cirrhosis of the hver.

(5) Rupture.

(6) Thrombosis of portal vein.

Clinical Features, Pain js the most frequent symptom generally arising in childhood
and going back over several years, It may be slight and felt in the epigastrium or right
hypochondrium with occasionally severe bouts of colic suggestive of biliary disease.
The pain may be related to meals and there is frequently an associated digestive dis-
turbance with vomiting on occasions, Mld jaundice of an obstructive type is present
1n 65-90 per cent of cases. It is usually intermittent and may be associated with pyrexia
Or even rigors.

A tumour is palpable n the upper abdomen and towards the right in 60 per cent
qf cases. It may be tender and is smooth and globular. It may seem to be part of the
liver, though the liver edge should be palpable above the mass. It is resonant if the
colon lies over it. It moves with respiration to an extent less than does the liver and can
be manipulated from side to side more freely than up and down, It does not lift from
the lom. The liver stself, and rarely the spleen, may be slightly enlarged. The con-
Slstency.vanes, and sometimes in relation to meals. At times 1t may feel like a firm solid
and at times 15 recognizably cystic. This feature is of considerable di gnostic assi

To ﬂ}ese signs may be added in infected cases the peritomism and toxicity and leuco-
€ylosis as seen 1n cholecystitis.

" Dlagnnsi:s. The combination of pain 1n childhood, jaundice and a mass in the
ypochondrium are not often encountered in any other condition and when the mass

S,
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Tius is a transient, mild and gradually improving jaundice, unassociated with
hepatomegaly, steatorrheea or choluria,

(2) Icterus gravis.

These infants do not often survive long cnough to be confused with biliary atresia,
There is an crythroblastosis and may have been obstetric abnormalities to indicate such
a diagnosis.

(3) Hxmolysis of septicemia,

The infective element 15 usually apparent and the urine contains no pigment while
the stools are coloured.

(4) Congenital syphilis.

(5) Obstruction of the bile ducts by plugs.

These cases are indistingwishable from atresia unless there has been some evidence
of intermittence of the obstruction.

(6) Atresia of duodenum, above and below the ampulla.

Treatment. The mevitable outcome is certain death unless reliel can be obtained
surgically. Only about 20 per cent of cases can be corrected and of these the operative
mortality will claim one n three. Even on these terms laparotomy cannot be denied
wherever the diagnosis 1s definite. The optimum age for operation is between one and
three months.

Preoperatively the child's condition can be improved by small transfusions and
vitamin K, and a low fat diet may help to improve the state of nutrition, X

General anasthesia and an adequate right paramedian incision arc necessary. It is
not easy to interpret the state of the ducts as they arc so small that {he presence of a
lumen may sometimes only be proved by the injection of saline into the gall bladder
when this itself 1s present and has a lumen. This manceuvre will serve to identify and
relieve those cases where the obstruction is due to plugs of mucus and no atresia exists.
1t will also distend those patent parts of the duct system 1n contrast to the imperforate
areas.

Where no distended patent channel exists below the liver the casc is considered
operable,

If the gall bladder contains bile it is evidence of an intact cystic and common hepatic
duct. The obstruction may be higher than the origin of the cystic duct and still be
amenable to surgery where the distended common hepatic duct is visible.

The operation of choice 15 choledocho-ducdenostomy or choledocho-enterostomy
though 1t is tempting to employ the gall bladder for the anastomosis when this com-
municates with the liver  With higher obstruction hepatico-duodenostomy may be
required. The anastomosts should be made over a soft polythene tube with a single row
of interrupted silk sutures. The tubing eventually passes on providing it is no longer
than necessary to support the anastomosis  The area is drained and the wound sewn up
with especial care as distension and malnutrition may lead to a burst abdomen.

CYSTIC DILATATION OF THE BILE DUCTS

This is an entity quite distinct from the acquired generalized dilatation of the entire
biliary tree secondary to obstruction. It differs in that one part, usually the supra-
duodenal portion, dilates out of all proportion to the rest of the ducts which are normal
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TUMOURS OF THE GALL BLADDER AND BILE DUCTS

Gall Bladder

Benign. Benign tumours of the gall bladder, such as papilloma, are extremely rare and
are usually reported as a postmortem finding. They are distinct from the polypoid
conditions of the mucosa in cholesterosis and much inconclusive controversy has
surrounded their possible role as precancerous lesions.

Malignant. Carcinoma of the gall bladder occurs in later life in the proportion of
four females to one male and is encountered in from 1-2 per cent of all operations on
the gall bladder. It 1s occasionally an unexpected finding either at cholecystectomy,

when its presence may escape the surgeon, or at postmortem following death from
carcinomatosis.

Pathology. There are described four types of carcinoma, according to their micro-
scopical appearances.

(1) Scirrhus—diffusely infiltrating.

(2) Papillary—growing into the lumen of gall bladder and ducts.
(3) Colloid—with early peritoneal spread.

(4) Squamous—arising in metaplastic epithelium.

Ths differentiation carries no climcal significance. The carcinoma remains confined
to the gall bladder for a very short time and quickly spreads to other organs, especrally
by direct extension nto the liver, duodenum and stomach, colon and peritoneum.
Lymphatic spread soon involves the cholecystic gland and others withm the porta
hepatis. Blood stream spread occurs late

Onge beyond the gall bladder wall the lesion very soon becomes inoperable owing to
the number of irremovable structures implicated. The ducts may become obstructed
cither from within by a papillomatous lesion or from without by pressure of a gland or
by infiltration of the cancerous cells, In this way mucoceele, empyema, acute chole-
cystitis and obstructive jaundice may complicate the picture.

Ca.rcinuma seldom arises in an otherwise normal gall bladder, It is computed that

here is an antecedent chrome cholecystitis or gall stone in from 80-90 per cent of cases.
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has such characteristic features the diagnosis is not diflicult if the condition is borne in
mind. Its rarity, however, is the main reason why a preoperative diagnosis is not more
frequently made. At operation the findings are difficult to interpret if the surgeon is not
familiar with the condition.

Radiologically the rounded outline of the soft tissue swelling may be visible. There
may be calcification in the cyst wall; a barium meal may show displacement of duodenum
and colon downwards and to the Ieft, and a cholecystogram reveal a concentrating gall
bladder moulded around the top of the cyst.

The tumour may be mistaken for:

(1) An acute cholecystitis with mass.

(2) A mucocele or empyema of the gall bladder.

(3) A hydronephrosis.

(4) A malignant tumour of kidney, suprarcnal or liver,
(5) A polyeystic kidney.

(6) A solitary renal cyst.

(7) A hydatid cyst of the liver.

(8} A pancreatic cyst.

The symptoms without a tumour will almost certainly lead to a diagnosis of chole-
lithiasis, especially in an adult.

Treatment. The condition is dangerous and produces much chronic misery and in
general requires operative treatment. A large proportion arc found at operation and
these should all be dealt with. There may be some hesitation to insist on surgery in those
in whom the diagnosis 1s reached without laparotomy in view of the high published
mortality of 60 per cent. These are old figures, however, including many outmoded
forms of operation now known to be dangerous. Present day mortality for correct
operative treatment should not exceed 10 per cent, especially of it is carried out before
complications arise. The safest and most effective treatment is to anastomose the Cyst
to the duodenum to which it 1s nearly always closely applied and to resist temptation
to excise the cyst or drain 1t externally as these two manceuvres are associated with a
high mortality. After the duodenocystostomy the cyst shrinks considerably in the course
of time and although an occasional patient continues with attacks of cholangitis this is
exceptional and the majority of the survivors are symptom free. For this reason it does
not seem necessary, especially tn children, to go to the lengths of fashioning a Roux
anastomosis of jejunum with which to drain the cyst If there is an acute inflammation
of the cyst 1t would be wise to insert a T-tube into the normal duct above the cyst or
failing this carry out a cholecystostomy in addition to the duodenocystostomy.
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usually impossible to determine the precise point of origin once the lesion has advanced.
Such a determination has no profound importance to the surgeon, to whom the problem
of treatment is identical when the growth originates within this area.

The possible sites include: the bile duct, the ampulla of Vater, the duodenal papilla,
the pancreatic duct, the head of the pancreas or the duodenum itself close to the papilla,
The pancreatic head and its lymphatics are implicated almost from the start, so that the
problem of surgical removal varies but little in each case. The cytology does not provide
a sure method of sorting the different types, being mostly mucous secreting adeno-
carcinomata.

Lesions in all sites quickly produce a back pressure within the ducts leading to
obstructive jaundice with all its accompaniments, and this often at a time when the ducts
will still admit a probe. The obstructed ducts dilate even up to the intrahepatic biliary
radicals (hydrohepatosis) giving rise to hepatomegaly, centrilobular cellular atrophy and
later biliary cirrhosis in a few cases. The state of the gall bladder depends on the site
of the obstruction and is usually enlarged with distal lesions, unless previously fibrosed.
Should the cystic duct become blocked by growth a mucoceele or cholecystitis with
empyema may result. Ulceration into the duodenum is common with the lower lesions,
resulting in melena and anzmia or even duodenal stenosis. Ascites is a late finding.

Clinical Features. The patients usually present themselves with obstructive jaundice
and although this according to classical teaching is unvarying and painless the reverse is
often true. Bilary colic is rare, but pain 1s often felt over the liver area and in the back
which is more fixed and less severe than colic The jaundice, which may be associated
with chills varies in degree but very seldom completely disappears. Appetite is poor and
flesh is lost. Bleeding into the duct or more usually into the duodenum drains the iron
from the body and occult blood or melzna are often present in the stools. The abdomen
often shows nothing but the bile staining, a large liver and perhaps an hydropic gall
bl_adder. In short the patient at the start 15 relatively well, with an obstructive jaundice
wuhput evidence of cholecystitis The condition 1s vartually mdistinguishable from
carcinoma of the pancreas, though some help may come from the newer techmques of
cholangiography when the lesion lies more proximally than the pancreas

Treatment. Laparotomy 1s essential 1n all cases.
. The treatment carried out will depend on the findings at laparotomy, especially the
site of the tumour and the extent of its spread. The aims are to remove all the cancerous
cells and restore biliary continuity, or failing this to provide internal biliary drainage.

PALLIATIVE PROCEDURES. These are indicated when resection is impossible:
.(a)‘C/lolez‘_l'xlenleroslom_}' can be carried out when a gall bladder is present and the
lesion is distal to the junction of the cystic with the common hepatic duct.

. (b) When the lesion 1s above this point and not resectable owing to 1ts high position
with no »normal duct above, or owing to the extent of metastasis, the duct below the
obstruction is opened. An attempt is made to canalize the diseased area and insert a
Ptrm:m.:ngly indwelling polythene tube either n the form of a long T, which can be kept
lf‘l‘ce by }mgation‘ or a simple straight tube over which the duct is closed. Full palliation

Of periods longer than a year have thus been achieved, though there is always the
possibility of silting m the Iatter type of prosthesis
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Clinical Features. There is no constant syndrome associated with this condition,
which is usually unsuspected. There is in the majority of cascs a previous history suggest-
ing gall bladder discase, with dyspepsia, colic or jaundice. The familiar pattern of such
suffering changes not long before the patient sechs advice. This change may be in the
character of the pain which becomes more unrclenting, fixed and unaffected by meals.
Jaundice may have occurred or a mass been felt by the patient. In other cases the symp-
toms are thosc of an unlocalized intra-abdominal malignancy, with wasting, ascites and
hepatic or peritoneal deposits,

The tumour ts often palpable as a hard irregular mass inscparable from the infenor
margin of the right hepauc lobe. Moving on respiration, it is dull to percussion and
only shightly tender. There may be an audible rub and the distended dome of a mucocele
is occastonally present. Free fluid or omental masses may be detected and the liver
surface present the umbilicated bosses of multiple intrahepatic metastases. The urine
will contain bile when the patient is icteric,

Treatment, The fact that so many carcinomas arisc in chronically inflamed gall bladders
15 often given as a reason for cholecystectomy before such a complication, which is thus
theoretically preventable, arises. Although this is true enough, carcinomatous degenera-
tion 15 nevertheless rare considering the frequency of gall stones and gall bladder disease.

In the removal of a carcinomatous gall bladder the scope of the operation cannot be
extended beyond the procedurc of routine cholecystectomy, with the exception of the
removal of an adjacent liver wedge or the picking off of a few glands in the lesser
omentum. For this reason the results of excision arc almost uniformly poor and a cure
is very scldom obta:ned. On the contrary the rapidity of spread and rate of growth is
very often accelerated by such an undertaking, Almost all the satisfactory results ar¢
to be found amongst those cases in which a carcinoma is removed unwittingly ina gall
bladder believed only to harbour stones and inflammation.

Nevertheless where the prospect of rescction scems reasonable it should be attempted
for the sake of the few.

Carcinoma of the Bile Ducts

Malignant tumours of the biliary passages are rarc though they occur at least hall
as frequently as those of the gall bladder itself and according to some authorities more
frequently than carcinoma of the pancreas,

Pathology. (a) INTRAHEPATIC The cholangtomata have alrcady been mentioned

(b) ExTRAMEPATIC. This seems to be a different discase to the gall bladder carcinera
in so far as the close assoctation with gall stones no longer applies, and the sex incidence
is reversed. Carcinoma of the ducts occurs in the ratio of 3 men to 2 women.

The lesions occur with increasing frequency as the duct is descended and form
plaque-like areas extending n the substance of the duct wall. They have been divided
into nodular and papilliferous forms though the structure 1s usually that of a columnar
adenocarcinoma. The growth spreads up and down the duct system and to the other

structures in contact with 1t Local lymphatic glands and the liver substance are invaded
by metastasis.

(¢) INTRAPANCREATIC This includes all tumours arisin,

g in that part of the duct
distal to the first part of the duodenum and includes man p ¢
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usually impossible to determine the precise point of origin once the lesion has advanced.
Such a determination has no profound importance to the surgeon, to whom the problem
of treatment is identical when the growth originates within this area.

The possible sites include: the bile duct, the ampulla of Vater, the duodenal papilla,
the pancreatic duct, the head of the pancreas or the duodenum itself close to the papilla,
The pancreatic head and its lymphatics are implicated almost from the start, so that the
problem of surgical removal varies but little in cach case. The cytology does not provide
a sure method of sorting the different types, being mostly mucous sccreting adeno-
carcinomata,

Lesions in all sites quickly produce a back pressure within the ducts leading to
obstructive jaundice with all its accompaniments, and this often at a time when the ducts
will still admit a probe. The obstructed ducts dilate even up to the intrahepatic biliary
radicals (hydrohepatosis) giving rise to hepatomegaly, centrilobular cellular atrophy and
later biliary cirrhosis in a few cases. The state of the gall bladder depends on the site
of the obstruction and is usually enlarged with distal lesions, unless previously fibrosed.
Should the cystic duct become blocked by growth a mucoccele or cholecystitis with
empyema may result. Ulceration into the duodenum is common with the lower lesions,
resulting in melena and an®mia or even duodenal stenosis. Ascites is a late finding.

Clinical Features, The patients usually present themselves with obstructive jaundice
and although this according to classical teaching is unvarying and painless the reverse 1s
often true. Biliary colic is rare, but pain is often felt over the liver area and in the back
which 15 more fixed and less severe than colic. The jaundice, which may be assoctated
with chills varies in degree but very seldom completely disappears. Appetite is poor and
flesh is Tost  Bleeding 1nto the duct or more usually into the duodenum drains the iron
from the body and occult blood or melena are often present in the stools The abdomen
often shows nothing but the bile stawning, a large liver and perhaps an hydropic gall
blfidder In short the patient at the start 1s relatively well, with an obstructive jaundice
without evidence of cholecystitis The condition 1s virtually indistinguishable from
carcmoma of the pancreas, though some help may come from the newer techniques of
cholangiography when the lesion lies more proximally than the pancreas.

Treatment. Laparotomy is essential 1n all cases
. The treatment carnied out will depend on the findings at laparotomy, especially the
site of the tumour and the extent of its spread, The aims are to remove all the cancerous
cells and restore biliary continuity, or failing this to provide mternal biliary drainage.

PALLIATIVE PROCEDURES. These are indicated when resection 1s impossible:
.(0) 'Clzolecy:renterasmmy can be carried out when a gall bladder 1s present and the
lesion is distal to the junction of the cystic with the common hepatic duct.

. () When the Iesion 1s above this pornt and not resectable owing to its high position
with no ‘normal duct above, or owing to the extent of metastasis, the duct below the
obstruction is opened. An attempt is made to canalize the diseased area and insert a
‘l?reem;)an.emly 1f1dwelling polythene tube either in the form of a long T, which can be kept
0 © by irrigation, or a simple straight tube over which the duct 1s closed. Full palliation

or periods longer than a year have thus been achieved, though there is always the
possibility of silting in the latter type of prosthesis. Y
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(c) The creation of an cxternal biliary fistula by incising into the porta hepatis and
allowing bile to drain externally with perhaps a later insertion of the track into the bowel.
This is an uncertain and dangerous method and liable to increase the patient’s misery.

REsecTioN. (a) Suprapancreatic Lesions. When the upper limit of the growth is
within reach and there are no distant metastascs resection is possible in the early stages.

The operation can be divided into two stages.

(i) The resection which should include the growth and at least 1 cm. of normal duct
above and below the lesion. All lymphatic glands along with the fat and supportive
tissues of the lesser omentum and porta hepatis arc removed. The gall bladder is included
in the resection when the cystic duct is involved.

(i) The restoration of continuity. The problems are akin to those encountered in the
reconstruction of the biliary tract after excision of strictures (q.v.). End to end anasto-
mosis is the ideal and may be achieved over a T-tube and by mobilizing and raising the
pancreatico-duodenal unit in order to sccure approximation. Failing this, with a low
resection continuity may be restored by a cholecystenterostomy or choledoch-
enterostomy, but thesc arc less satisfactory,

Such operations fall short of the 1deal principles of carcinoma surgery, being limited,
piecemeal, and patchy, but to some extent are justified by occasional success and the
earliness of the lesion,

(b) Intrapancreatic lesions. There is little profit in separating from the point of view
of surgical excision carcinomata arising in the terminal duct, ampulla, papilla, neighbour-
ng duodenum or in the pancreatic duct. The pancreas and duodenum are often invaded
in all lesions and the lymphatic drainage of the area is so intimately bound up with
the pancreatic head and duodenum that a complete clearance must include these struc-
tures. The exact site of ongin is seldom known and a more or less standard pancreatico-
duodenectomy has now been worked out which is applicable to lesions within this arca.
Tt 1s true that lesser operations are done and not without success, such as a transduodenal
resection of the papilla, but this 1s not really adequate as an attempt to eradicate a
carcinomatous lesion and should be used less and less with increasing proficiency with
the more radical techmique. The mortality of the larger operations is in some series less
than that of the more hmited.

It may well be that such lesions as we are now considering will remain the only
indication for radical pancreatico-duodenectomy as the results of this operation for
carcinoma of the pancreas proper are increasingly disappointing.

For a description of the radical operation see carcinoma of pancreas.

TRANSDUODENAL EXCISION OF THE PapiLLA. This has been carried out for very
early lestons of the papilla The second part of the duodenum is incised longitudinally
in the anterior wall and the papilla with its growth identified and raised through the
duodenal incisson by three guy sutures inserted mto the posterior duodenal wall just
outside the area of intended resection. The duodenal wall around and including the
tumour and as large a margin as possible 1s then incised so that this segment remains
attached by the pancreatic and bile ducts only. These are drawn through the hole as far
as possible and caught with a suture before being severed. Their cut ends are then anasto-
mosed by interrupted silk sutures to the duodenal mucosa and muscle at the rim of the
hole. The operation usually fails because the extent of the resection 1s severelv limited.
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Results. The operative mortality is in the region of 30 per cent for both operations.

PALLIATIVE. PrOCEDURES. Internal biliary drainage is associated with a higher
mortality than might have been expected and figures as high as 65 per cent have been
quoted. This in general reflects upon the advanced state of discase of such patients upon
whom this is the procedure of choice.

The results in survivors are good with a relief of jaundice and irritation, although the
average expectation of life is under two years. Several cases passing-the five year mark
are within the experience of most surgeons.

TRANSDUODENAL Excision. The mortality is high, chiefly from leakage of bile and
and pancreatic juice and 35-50 per cent operative death rate may be expected. The five
year survival rate is almost nil,

RADICAL PANCREATICO-DUODENECTOMY. There is some evidence that the operative
mortality is less when this operation is done for a papillary cancer rather than one of the
pancreas proper. The operative death rate probably lies between 10 and 25 per cent

and as far as can be discovered the five year survival rate may lie between 25 and 40 per
cent.
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SECTION III
OPERATIVE SURGERY

OPERATIVE SURGERY UPON THE BILIARY TRACT

Anasthesia. The chorce of anasthetic agents 1s wide, provided that adequate relaxa-
tion of the upper abdomen is obtained. This is probably best achieved by the liberal use
qf relaxants such as curare with a basal inhalation anwsthetic. A severely damaged
liver may be unduly sensitive to morphia and pentothal, while chloroform is no longer
used. Annoxzmia must be avoided and cyclopropane allows of high oxygen inhalation.

Posi(ion on the Table. The patient lies fully supine upon the table. It has been the
:}l\l:tom.m Ehe past to try and improve exposure by the use of bndges introduced under
oy patient’s back at about the level of the twelfth rib. Objections are raised to this on

© grounds that they lead to considerable post-operative pain and add materially to
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operative shock. Furthermore, the aid which they give is not great and their use has
consequently been abandoned by many surgeons,

It 15 sometimes helpful after the peritoneum has been opened to fower the table at
the foot end in order that the intestines should gravitate away from the operative field
and the liver descend from under the costal margin.

Incision. The paramedian, the rectus split and the Kocher incision are in common
use for gall bladder surgery. In addition to «hese the Satinsky type of approach is
sometimes of use in difficult operations upon the common duct, such as may be required
in cases of stricture (see Fig. 77).

(i) Tur PARAMEDIAN INCISION

The paramedian incision is usually employed when the operation is more in the
nature of a laparotomy and it 1s not certain that gall bladder surgery will necessarily be
carried out. It is made in the upper abdomen about an inch laterally to the medial
border of the right rectus muscle from a point about one inch below the costal margin
to a little below the umbilicus. The anterior rectus sheath is incised in the same line
and the muscle reflected laterally after detact of the 3i intersections. The
posterior rectus sheath, extraperitoneal fat and peritoneum are incised in the same line
as the anterior sheath. This inc¢ision is frequently tedious to perform and moreso 10
close m a very obese subject. It is time consuming, but fairly secure against subsequent
herniation provided that where necessary drains ase brought out at a different point and
the wound closed with nterrupted sutures.

(ii) RECTUS SPLIT INCISION

The rectus sphit operation carries few advantages over the former except that it can
be more laterally placed and is slightly quicker to perform. It is perhaps more prone to
hernia formation than the former and necessarily denervates the medial half of the split
muscle. It 1s sometimes used for cholecystostomy.

{mn) KoCHER's INCISION

The Kocher’s incision 1s perhaps the incision of choice for all gall bladder surgery-
It 1s certainly so when a further operation 15 required upon a patient who has already
had a paramedian mcision. It 1s both easier and quicker to make and to close in obese
subjects. It 1s no more prone to herma formation than the previous and provideS
perhaps the best exposure when i1t 1s reasonably certain that the operation will be upon
the biliary tract

It 1s true that some denervation of the rectus may result from division of the eighth
intercostal nerve, but the denervated area 1s often small; and because the upper rectus
1s contamed within rigid, fibrous compartments post-operative weakness is minimal.
Kocher’s incision 15 made parallel to and about an inch below the right costal margin
from the linea alba to a vanable point at about the anterior axillary line. It passes, after
skin and fat, through the antenior rectus sheath and linea alba medially and across the
aponeurosis and fibres of the external oblique muscle laterally. The next stage carries
it through the rectus muscle itself and laterally through the internal oblique in line with
its fibres. At this stage the branches of the superior epigastric artery are secured and the



OPERATIVE SURGERY 209

cighth and perhaps ninth nerves are seen emerging from the costal margin between the
internal oblique and transversus muscles. As far as is possible they are retracted laterally
but division of one of these may be required. The posterior rectus sheath and the
transverse abdominal muscle arc next divided in the same line and the peritoneum
mcised,

This incision is usually closed in two layers. No attempt is made to suture the
muscle itself but in the first layer the peritoneum, posterior rectus sheath, transversus
abdominis and internal oblique muscles are sutured in one layer. The second layer
includes the anterior rectus sheath and external oblique muscle, the drains being brought
out through a separate opening. The incision is best closed with interrupted sutures.

(iv) SATINsKY INcIsioN (see Fig. 77, page 186).

This is reserved for tedious and difficult reconstructive operations on the ducts and
is described under biliary stricture.

Exposure. Further measures can be carried out in order to improve the exposure.
Firstly a hand is passed into the night subphrenic space in order to admit air and thereby
allow the liver to move independently to the diaphragm. This manceuvre is of doubtful
value, but 1s always worth trying when exposure is difficult. The packing off of the area
is by far the most important of all measures and well repays care and time spent in this
way. A hand is first inserted down to the foramen of Winslow, the duodenum and
hepatic flexure of the colon are retracted caudally and a large swab inserted over the
hand, which is then withdrawn. A Deaver’s retractor is placed over the swab and
retraction maintained towards the feet. The assistant’s hand is sometimes preferable to
the metal retractor. Another hand retracts the stomach towards the left and a swab
?laced over this and maintained with another Deaver protects the field from visceral
intrusion from this direction. The liver edge 15 then retracted upwards. In this way the
gall bladder, the under surface of the liver, the lesser omentum and 1ts contained struc-
tures are exposed fully to view and all operative measures can thus be carried out safely
un.det full direct vision. Before proceeding a swab is usually tucked into the foramen of
Winslow and Morrison’s pouch to coflect any spillage which may gravitate to this area.

Cholecystostomy

This operation 1s used in the following circumstances.

(1) In acute cholecystitis when, owing to the condition of the patient or the severity
of local inflammation, cholecystectomy is inappropriate.

(2) As a means of providing external biliary drainage when the cystic duct 1s patent.

(a) In acute pancreatitis.
(b) As a preliminary stage to the excision of obstructive pancreatic lesions.
(¢) In rare cases of common duct stone with a very sick patient.

(3) In cases of severe suppurative cholangitis.

) After removal of stones from a gall bladder not requiring excision.

Drainage of the buliary tree is best secured by a T-tube in the common duct. Chole-
cystostomy should only be preferred where choledochotomy is contraindictated. It is
most useful where biliary tree and gall bladder require simultaneous drainage,

After the peritoneum is opened and cholecystostomy is indicated the fundus of the
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gall bladder is isolated by packs and three Babcock's forceps applied in a ring about the
size of a penny around the fundus. It is not always that the state of the tissues will
support any forceps, in which case the fundus may be circumscribed with an atraumatic
catgut stitch. A trocar and cannula attached to a sucker is then thrust through the
centre of the ring and the trocar removed so that the sucker empties the gall bladder
of bile and debris, The viscus itsclf will now be more manageable, and after withdrawal
of the cannula a finger or scoop or Desjardin’s forcep may be inserted to remove all
stones and solid matter. At this stage it may be possible to appreciate the patency
of the eystic duct if the gall bladder is seen
to refill after a preliminary evacuation.
When the interior of the gall bladder is as
clean as possible the region of Hartmann’s
pouch and the cystic duct should be
systematically palpated from the exterior
for the presence of stones, which may be
milked into the cavity of the gall bladder
and removed. It is often possible to pass
a probe down the cystic duct into the
common duct in order to establish patency,
but the necks of some gall bladders are
too devious or narrowed to permit its
passage.

It must be emphasized that if the
function of the cholecystostomy is to draift
the biliary tract the patency of the cystic
duct must be established beyond doubt
and if this proves impossible then a T-tube
in the common duct is a safer measure.
When, however, the cholecystostomy aims
to do no more than decompress an acutely

mflamed gall bladder the patency of the

F’ihjicyﬁt,’:{{,‘;!,iﬁ‘,‘;‘:"g"’g""‘ through a cystic duct 1s not so impor}t’ant. a};though

1t 1s still desirable.

When the surgeon 1s satisfied that the bilary passage is clear of all stones a soft
rubber drainage tube about the size of the Iittle finger is inserted for a distance of about
two inches through the incision 1n the fundus. A purse-string suture is now inserted into
the gall bladder wall around the incision and finally through the wall of the tube itself.
This is then tied and at the same time the fundus 1s invaginated by the slight advancement
of the tube In the same way a second, and perhaps a third, purse-string is inserted so
that the fundus comes to be turned 1n like a safety inkwell. It is a common mistake to
nsert the tube too far in the first instance so that after mvagmation it is impacted into
the neck of the gall bladder and there obstructs free drainage and presses hard upon the
wall. The tssuing limb of the tube 1s now passed through the greater omentum, which
helps to form a seal around 1t between gall bladder and parietal peritoneum. The tube
should emerge through a conventently placed stab incision. In this way the original
abdominal mciston can be sewn up n 1ts entirety and the chances of subsequent sepsis
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and herniation thereby reduced. Before closing the wound the gall bladder wall next
to the tube is secured to parictal peritoncum by two or three catgut stitches in order to
minimize intraperitoncal leakage and shorten the subsequent track.

Management of the Tube. In acute cholecystitis the tube is retained while the signs
of inflammation persist after which time it may be removed, although usually not less
than a week after its insertion. It can be withdrawn without difficulty at this time for the
catgut will have been destroyed and the track perfectly sealed. In a normal case the
biliaty discharge may persist for two or three days, but the fistula should then gradually
close. If the cystic duct remains impervious a mucus fistula results, this being the secre-
tion of the gall bladder mucosa. Should there be any distal obstruction of the common
duct then a biliary fistula will often persist until such obstruction is overcome. If in such
a case healing should occur despite obstruction then jaundice will return, though an
intermittent obstruction such as a stone may give intermittent jaundice. Cholan-
glography may be carried out through the cholecystostomy tube and is often very in-
formative (Fig. 93).

Cholecystectomy

The steps in the technique of cholecystectomy do not differ according to whether an
acutely or a chronically inflamed gall bladder is being removed, although the ease with
which they are performed varies considerably. In the acutely inflamed gall bladder
fnuch will depend upon whether the present attack is superimposed upon a chronically
inflamed viscus, or whether prior to the attack the gall bladder had been relatively
normal. Difficulties arise as a result of fibrous tissue being laid down across and between
those anatomical planes and structures upon which the surgeon rehies during chole-
Cystectomy. When the structures in the lesser omentum are matted by fibrous tissue and
overlain by an enlarged adherent cholecystic gland they may be so difficult to identify
that serious accidents occur,

Routine cholecystectomy usually commences at the neck and after detachment of
any adhesxons between duodenum or colon and the gall bladder, 2n incision is made in
the peritoneum overlying the region of the cystic and common bile ducts, passing down
the night anterior aspect of the free border of the lesser omentum. These folds are now
reflected to expose the junction of the two ducts,

Itis a vital maxim that no structure should be divided until all structures, that is to
say the common bile duct, the common hepatic duct, the cystic duct, the cystic artery,
and vein and the right hepatic artery, have been fully visualized and displayed. The
anatom'ical anomalies 1n this area are important and numerous and the only safe pro-
cedure is to dissect the region as though the individual were a new species never before
examined as no amount of foreknowledge of anatomical Iikelihoods will inform the
surgeon of the precise arrangement in the individual case. The most accessible structure
1s usually the cystic duct and where it 15 tortuous a Moynihan’s forcep may be apphed
:10: ::tsr:mnn‘s pouf:h in mtder by traction ‘f’ straighten it out. After 1dentification and
hepatic crl?:;tosn :lt; ];: termination by the dlrecf display of the common and common
the cystic usually leaves the right he :‘:t::cmnlelc , :i l: eht (g 53 awisin this ar?a th?t

fied whore possitle T ex"cgmel patic artery an .ot. these s'truCtures fnust be l_dentp
. y easy to clamp or divide the right hepatic artery in this
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situation, more especially as the eystic artery under traction appears to be the direct
continuation of what is actually the proximal part of the right hepatic; the distal part
coming off at an angle on the deep surface and being hidden. This accident will be
avoided if the eystic artery is sccured as a routine well up on the gall bladder wall.

All these structures now being discovered and doubts as to their identity dispelled,
divisian of the cystic duct may be proceeded with. 1t s better accomplished with

Fic 94 The peritoneum covering cystic duct and its termmnation has been
opened displaying the common bile duet, common hepatc duct, cystic artery
and 1ts origin, in thes case. from the night hepatic. These structures are lying
for the most part 1n the triangle made by the cystic and common hepatic
ducts and the iaferior surface of the liver

aneurysm needles than by a clamp, which is open to the danger of including part of the
common duct and other structures which are not intended. The ligature nearest to the
common duct is tied so that the duct 1s not narrowed, and no blind diverticulum remains.

After division of the cystic duct exposure of the cystic artery is often made more
casy. It 1s under-run with aneurysm needles and divided between ligatures, the vein and
artery being taken together 1n most cases,

Traction 1s now placed upon the region of Hartmann’s pouch, another forcep
(Duval) applied to the fundus and the gall bladder held at full length and retracted away
from the liver so that the peritoneal folds on either side connecting the gall bladder to
the liver are under tension. They are then incised in such a way as to leave a short flap
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ither margin, about 1 cm. in breadth, with which at 2 lalex: stage to cover the g:all
;:aﬁdl:!:i bed. %rhis incision is carried down to such a depth as will allow of the ;eglecl;;on
of these flaps. A finger is then inserted from below into the space be:tween gal N adder
and liver and a plane developed between these two struc'tures, which in favoura le lgafses
can be carried up to the fundus. By the extension of th|§ space the gall b!adder is lifte |
clear of the peritoneal flaps until only the fundus remains attached. It is often uscltu
to utilize this latter attachment as a retractor to hold up the {;all bladder bed whll_e
attention is paid to hemostasis and the suture of the flaps covering the raw area. This

Fic 95. The gall bladder bed has been sutured to control hemorrhage and
mintmize biliary leakage The free border of the lesser omentum s better
Yeft open  The cysuc duct stamp 15 higated close 10 the main duct

suture usually starts at the point on the lesser omentum where the original incision was
made and is carried continuously up to the region of the fundus (Fig. 95). The last
remaming attachment can now be severed and the gall bladder is free.

A corrugated dramn of about an inch in width is passed down to the foramen of
Winslow. This 1s a vital part of the operation as some biliary leakage is to be anticipated
in nearly all cases. This bile 15 said to come from (i) minute biliary canaliculi, which
may be passing from liver to gall bladder, (ii) from the division of accessory ducts of
varying importance, which have escaped notice; (iif) from the unexpected injury to or
division of normal ducts. Failure to draim these cases will result either in a generalized
bihary peritonitis or a localized collection of bile which may eventually find its way
through the wound, or persist and become infected, so accounting for some cases of
unexplained post-operative jaundice, from its slow absorption. The drain is usually
retained until the fourth post-operative day, in the absence of an abnormal biliary leak.

Retrograde Cholecystectomy. Some surgeons prefer to commence a cholecystectomy
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at the fundus, working towards the cystic duct. The disadvantages of this method liz
in the fact that the dissection is being carried out prior to the control of the cystic vessels
and is on this account more hzmorrhagic. Nevertheless, this method is a useful oze
to hold in readiness for those cases in which the anatomy in the lesser omentum is so
obscured or matted as to defy an adequate dissection.

In these cases, with care and by following close to the gall bladder wall where it is
separated from the liver, the surgeon is naturally led to the junction of cystic and commoa

Fro 95 Operi-gibe common dant placers-t of guy sotores.

hepauc ducts. In this methed the cystic artery is encountered on the way down. but
provided that the dissection is everywhere as close as possible to the gall bladder wall
stself damagz is unlikely to result.

Exploration of the Common Duct

The decision will have to be madz 1n each case as to whether the common duct zeeds
to bz explored. The rarious indicanons have been outlined in the previous section, but
a dacision 15 probably better mads prior to cholecystectamy, after a thorough palpation
of the region. for the following reasons:

(1) Someztimes the condition of the lower common duct may influsoce the surgzonl
against cholecystectomy.

{2) Once the packs ars m place it is no longer possible, without removing them. to
palpate the entire duct.

(3) Prior 1o cholecystectomy the operative fizld is still clean (except in the acute
casg) and intraperitonzal mzncuvtes are better carried out at this stage.

Before the duct is actually opensd it is as wzll to have the cystic duct under control..
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if only temporarily, since at any stage during the exploration some stones may pass
down the cystic duct into the part already pronounced clear of them.
The duct is then opened in the following manner: ) .
The antero-lateral surface of the supraduodenal portion of the common duct is
fully cleared below the normal entry of the cystic duct. Two stay sutures are then

Fic 97 An wntra-hepatic stone 1s reached
with Maingot's forceps.

Fic 98 A common duct stone 1s muked up from the
retropancreatic region and removed through the chole-
dochotomy incision wath Desjardn’s forceps.

inserted longitudinally about 4 em. apart. A longitudinal incision is then made between
them for a distance of about 14 cm. (Fig. 95). If there is uncertznty as to the identity of
the common duct a hypodermic needle attached to an aspirating syringe may be inserted
and the contents withdrawn for inspection. Its appearance may provide another indica-
tion for opening the duct.

The upper reaches of the biliary tract are first explored with a malleable scoop
(which can be bent to an appropriate angle to pass up the common and into either hepatic
duct), or with appropriately shaped forceps (Maingot) (Fig. 97). Any stones which are
encountered are withdrawn. The lower reaches are now probed in the same manner. Ifa
stone is palpated it can very frequently be milked up to the region of the incision and there
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the

Fi6. 99 Syninging the higher reaches of the intrahepatic Fic 100, The passage of Bakes' dilators through
biliary tree 1n the hope of washing down any high-lying sphincter of Oddi
stone
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withdrawn with Desjardin’s forceps (Fig. 98). Dependence cunnot be placed upon the
sounding of a stone as they are sometimes so soft as to make no sensation of contact.
Whea no further results are obtained from scooping, the patency of the papilla should be
tested with the probe. By bending it to a suitable shape so that the laterdl deviation of the
lower part of the duct is accommodated it can be manceuvred through the papilla and into
the duodenum. Tts sudden negotiation of the final opening is usually distinctly felt, but in

= \\\\\\ -
PO W

Fic. 101 The common duct wound closed with T-tube i sutw and one
suture passing round the neck of the T, but not obstructing it

any case the presence of the probe within the second part of the duodenum can be
yerlﬁed by palpating 1t as it moves freely within. When the probe 1s i situ the duct
itself can be further palpated as its exact anatomical position is now easily ascertained
and any dubious nodules in the posterior part of the pancreas investigated. It is possible
for the probe to enter the duodenum bypassing a small stone and this should be detected
by palpation at this stage.

The ducts are finally washed by the use of a fine rubber urethral catheter attached to
asynnge. This 1s passed as high as possible into the hepatic region and 20 cc. of saline
forc1.k:1y injected (Fig, 99). In this way small pieces of gravel are washed through the duct
incision. This 1s now repeated for the lower reaches and the procedure concluded by the
d\.lmation of the duct papilla with special graduated bougies (Bakes’ or Bochusy up to a
dmmger of 8 or 9mm (Fig 100). This would allow any fine patticulate matter which
remains to pass into the duodenum wrth the flow of bile. A T-tube 15 now selected of a
pattern in which the indwelling portion consists of only half the circumference as this
causes less obstruction within the duct and is more easily withdrawn when the time comes
Tt1s piaced within the duct by first inserting the upper end and part of the horizontal limb
nto the upper part of the duct The lower limb 1s now inserted and the horizontal limb
pamarlly wlthdra\?’n so that the indwelling portion passes downwards into the correct
f;sl:?n. ;(]‘he mcgsior} n t.he duct 15 now closed at the inferior margn by interrupted fine
beii Cs‘(:‘; :t.the issuing limb fits snugly into the upper part of the incision, the remainder
o gb osed in as w.a\emght a manner as possible. The stitch next to the 1ssuing limb,

¢r being tied, encircles the tube ttself to hold 1t in place (Fig 101).
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FiG. 99. Syrmging the higher reaches of the intrahepatic Fic 100 The passage of Bakes' dilators through th
biliary tree tn the hope of washing down any high-lying sphincter of Qddi.
stone
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Fi6 105 Ramsing of the papilia by guy sutnres, through the anienor duadenal
walt  The sphuncter 1§ deing divided at s superior margm for an mupacted

fow-tying stone. Transd: pamitary




Fia, 102. Mobilizing
the second part of the
duodenum  The lateral
peritoneal reflection has
been incised and  the
retro-duodenal plane is
being developed.

Fic. 103. A further
stage of mobilization of
the duodenum. The
posterior surface of the
pancreas and common
bile duct are visible and
the mobilization can be
extended as far as the
inferior vena cava
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the posterior duodenal wall and the anterior wall of the duct (Fig. 107). The stone is
delivered through the incision, after which duct and duodenum are anastomosed by
suturing the incised edges of their walls. This is a form of transduodenal choledocho-
duodenostomy and is usually described under Kocher’s name. Such methods are
probably less likely to lead to troublesome biliary fistule than the extraperitoneal
choledochotomy which provides an alternative access to the low impacted stone. The
duodenal incision is sewn up transversely (Fig. 108).

Once the duct is opened the surgeon must be certain of a clear passage into the
duodenum and in difficult cases the probe can only be passed or failure to pass it ex-
plained by opening the duodenum. The causc of obstruction may then be ascertained,
whether it be stone or stricture or papillary fibrosis or new growth, and appropriate
action taken. A failed probing of the papilla is likely to produce a post-operative
obstruction and consequently, in the absence of new growth, the papilla, when this is
obstructing the probe, should be divided at its upper margin (papillary meatotomy) and
along arm T-tube inserted through it.

It has been emphasized by some surgeons that in difficult procedures upon the
common duct, structures are more casily handled with the surgeon standing on the
patient’s left-hand side. In this way the duct may be more naturally held in the surgeon’s
left hand while the right hand is free for further action.

Post-operative Care
(i) CHEMOTHERAPY

. In. infected cases, where there has been a pre-operative pyrexia, or the bile at opera-
tion is turbid, or dissemination of infection has taken place at operation, the use of
post-operative chemotherapy is advisable. For this purpose, i view of the frequency of
mtestinal organisms, streptomycin or aureomycin are the drugs of choice, although
the sulphonamides are almost as effective where there is no vomiting and they can be
retained.
(ii) SEDATION

. Itis usually taught that morphia augments contraction of the sphincter of Oddi and
I3 responsible for post-operative discomfort and perhaps vomiting following operations
upon the biliary tract and many surgeons will not permit its use on this account. Other
sedatives such as tracentin or pethedine are said to be less objectionable in this respect.

(11i) DRAINS

The dls_charge around the drain is carefully noted and whereas it is normal to expect
ary stainimg of the dressings to occur up to the third post-operative day 1f 1t should
theﬁoplf)us or persist much after this time 1t may indicate that there has been damage to

main ducts or that biliary obstruction remams. The drain 1s normally removed at

about the fourth or fifth d i :
for s fourth h day, but in the presence of such a discharge 1t should be retained

bily
be

(iv) T-TUBE
‘h:;’m;lbout the sixth post-operative day, if the bile 1s clean, the tube can be closed so
Sy e now passes into the duodenum. If this is unaccompanied by untoward
tubepth:\s }he tube may remain closed, but 1f pain results or leakage of bile around the
SPiggott should be removed and the procedure repeated upon the following day.
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At this stage the patency of the tube is tested as every now and again an impervious
one is supplied. The tube is brought out through a separate incision in the abdominal
wall along with the corrugated drain. It is stitched to the skin to prevent accidental
withdrawal by patient or nurse,

Additioral Manausres
(i) MopiLlZING THE DuopiNusm

When palpation and manipulation of the lower common duct is difficult mobilization
of the second part of the duodenum may be carried out as described by Moynihan and
Kocher. This involves the incision of the posterior parictal peritoncum along a line
parallel with and about half an inch from the lateral border of the second part of the
duodenum (Fig. 102) Through this incision a planc is developed between the duodenum
and pancreas anteriorly and the perirenal fat and Kidney and its vessels posteriorly. This
not only enables a bidigital grip to be obtained on the common duct, but aliows the
pancreas and duodenum to be reflected and rotated as far as the mid-line so that the
posterior aspect of the duct and pancreas may be inspected (Fig. 103). In this way the
duct can be followed right into the duodenum, afthough it is necessary in some cases to
incise a thin pancreatic covering

(1i) OPENING THE DUODENUM
When the stone is impacted at or immedzately above the papilla and cannot be milked
into the duodenum or up into the supraduodenal portion of the duct, or persistent
efforts fail to secure the passage of the probe through the papilla, there should be no
hesitation in opening the anterior wall of the sccond part of the duodenum in a longi-

F16 106 The sphincter divaded. the stone presents
and can now be Iifted from the wound

tudinal direction (Fig. 104} In this way the papilla may be approached across the cavity
of the duodenum (Fig. 105) and by a meatotomy the stone can be deltvered into the
duodenum (transduodenal paptllary choledochotomy—McBurney) (Fig. 106). If the
stone is not actually visible at the ampulla but 1s impacted in that portion of the duct
Immediately above, an incision may be made from the lumen of the duodenum through
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If discomfort invariably follows the closure then obstruction at the distal end of the
duct is probably present.

The tube is normally retained for a period of 12-16 days, at the end of which time
it may be withdrawn by a steady pull, the stitches having been absorbed. Prior to its
removal a routine cholangiogram with a water soluble medium should be carried out 1n
order to visualize the biliary tree (see previous section).

The tube is retained longer than the usual time in the following circumstances:

(1) When pain or biliary leakage persistently follows the closing of it.

(2) When the bile is still turbid and infected.

(3) When the cholangiogram shows suspicious filling defects or persistent dilatation
of the biliary tract (hydrohepatosis), or the medium fails to enter the duodenum.

(4) When a long arm or ordinary T-tube is used as a splint in cases of stnicture.

In the absence of complications the patient usually leaves his bed for the first time
on the second post-operative day, except in cases of acute cholecystitis when 1t 1s advis-
able to await the subsidence of the local peritonitis. Early rising is believed to discourage
chest complications and venous thrombosis.

Complications
(i) HAMORRHAGE

Hemorrhage in the region of the gall bladder neck sometimes results when the
cystic artery escapes or may follow injury to other neighbouring arteries (especially
W!len anomalous) and is particularly dangerous because the surgeon is tempted to grab
with the hzmostat in the vicinity of the vital ducts and arteries. It 1s better in such
clreumstances to grasp the hepatic artery between finger and thumb by inserting the
forefinger through the foramen of Winslow and pressing the thumb down upon it. In
thig way thn? blood may be sucked away and momentary release of pressure reveals the
bleeding point, which can then be dealt with under direct vision. Serious post-operative
hzmorrhage occasionally occurs as a result of insecure ligation of the cystic artery. Tt
r:‘.ls‘ be remembered that all jaundiced cases are particularly prone to bleeding and for
this reason should be adequately prepared with vitamin K prior to operation.

(ii) Sepsis

Woxgsilsgc? bladders are removed because Olilnﬂammiftlon, acute or chronic, and. the
The patientsnsequcg“y often contaminated W‘lth orgams.ms at the time of operation.
infeer Waredo ese a_nd the presence of bile and drains furl.her add to the nisk of
be antici.pate:;u}l: 5;9515 is thereff)r.e not uncommon followmg this operatton. It should
provision of ad Y the use of ﬁn(l.blollCS, by th? gentle handling of the tissues and the
by interruptod :‘?uatel wound drainage. For this reason the wounds are better sewn up
1 Sites forl romic catgut throughout as non-absorbable suture material may result

Tmation., What appears to be a wound abscess may, when it bursts or at

incision, o . X
predis (;s ften Prove to be a collection of bile loculated beneath the hver surface. Sepsis
POSes to dehiscence or eventual incisional hernia.

(ii)) DAMAGE To HEPATIC ARTERIES

dthz: common hepatic artery or of the right hepatic artery was always said
no doubt on many occasions it 15 so. This opinion may have to be

Ligature of
10 be fatal ap

.
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Fia 107 The stone impacted slightly above the papilla requires a choledochotomy through the
postenor duodenal wall feaving the papilla intact  Duct and duodenum are united around
the margin of the incision by mierrupted sutures,

Fic 108 The longiudinal duodenal incision 1s sewn op transiersely.
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The normal course when presented with such a complication 1s to try to secure
adequate drainage when a T-tube exists and to combat biliary tree infection with ap-
propriate antibiotics. Such an expectant attitude is justificd and usually rewarded by a
gradual diminution of the jaundice. In the face of a gradually increasing icterus after
two to three wecks of conservative treatment re-exploration will be required. The
abdomen is re-opened and if a farge collection of bile is found it should be drained and
its source discovered if possible. The common duct is sought and if intact re-explored
and a free passage insured. If a stricture or occlusion is found it should be dealt with
according to the principles previously considered.

Late jaundice occurring several months or years after cholecystectomy may be due to:

(1) Common duct stone.

(2) Stricture of the common duct.

(3) Pancreatitis.

(4) Cholangitis due to duct deformity or inflammation of a cystic duct remnant.

(5) Biliary cirrhosis,

(vii) DuopeNaL FistuLa

This is a serious complication and may lead to the loss of a patient through failure
to correct the resulting dehydration and biochemical derangement. :

It may be due to:

(1) Operative trauma to the duodenum.

(2) The pressure of a drain which is too stiff and too long retained.

(3) Faulty closure of a deliberate duodenal incision.

(4) Severe implication of the duodenum in the pericholecystic inflammation.

The skin must be protected from the digestive juices by means of barrier ointments
and continuous suction at the fistula and nasogastrically. The fluid, chloride, sodium,
and potassium loss must be made good by intravenous therapy, and feeding carried out
by the same route with invert sugars and protein hydrolysates. Under this regime most
ﬁ§tula: will heal spontaneously, though a jejunostomy may be required 1f, after a fort-
night, the fistula still remains large. It has occasionally proved possible to pass a Miller-
APbott or Harris tube to the upper jejunum for feeding purposes and thus avoid the
Jejunostomy.

(viii) HEPATIC FAILURE AND LiveR DEATHS
. The loss of a patient from hver failure 1s a possibility in any operation upon the
biliary tract but its likelthood 1s greatly increased 1 the presence of:

(1) Deep jaundice,

2) Cholangitis.

(3) White bile in the common ducts.

(4) Pre-existing cirrhosis.

The understanding of this mode of death is far from complete. The greatest risk is
1a the first post-operative week when the patient may gradually lapse into a deepening
coma. There may be a preliminary phase of and signs of widespread central
nervous d|so.rder. The cause of the coma is variously but uncertainly ascribed to
:lcmrolyte dlst?rbance, vitamin deficiency, nitrogen retention or “toxemia.” The
i:ilh of coma is not‘ proponion'al to t.he degree of jaundice, nor is it clear exactly what

appening to the liver cell which brings about the fatlure, which is to a certain extent
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slightly modified in view of the more recent modern knowledge, and the therapeutic
ligature of hepatic arterics, though at a different site and in a different disease. The
closer 1o the liver that the ligature is placed the more dangerous it is. The result may be
a diffuse anzerobic infection which is rapidly fatal, but which may be prevented, at all
events experimentally, by the prophylactic use of antibiotics and sulphonamides.

(iv) INsurY 1O THE BiLe Ducrs

(1) Ligature of the common hepatic duct,

This rapidly results in a severe post-operative jaundice. No biliary fistula occurs
unless the duct subsequently gives way at the point of ligature.

(2) Incision of the common bile ducts.

if, unknown to the surgeon, the common bile duct is incised a biliary leak with a
variable degree of bitiary peritonitis will ensuc, resulting in a post-operative fistula
which, provided that there is no distal obstruction to the common duct, should heal of
its own accord within a week or two following operation.

{3) Crushing of the bile ducts.

The bile ducts may be aceidentally crushed by an artery forcep. This may result in
the duct wall giving way during the first post-operative week, in which case a temporary
fistula may result. The accident may lead 1o a stenosing condition of the duct with a
consequent late onset of obstructive jaundice, perhaps six months to several years pc{st-
operatively. A mechanical narrowing of the duct may lead to late intermittent infective
obstructive jaundice.

(v) Retainend Cosviston Duct StoNES

If the common duct 1s uncxplored, or stones are overlooked, their continued presence
may result in early post-operative jaundice or persistence of dyspepsia and pain as before
operation; or when the duct has been opened a persistent biliary fistula may sefuse to
heal.

Post-operanive biliary fistula may thus be due to:

(1) Severance or imury to normal or accessory ducts.

(2) Distal biliary obstruction due to stone or stricture or pancreatic disease.

(3) Operauve closure of the main duets,

(v1) POST-OPERATIVE JAUNDICE

Immediate post-operative jaundice 1s rarely due to hemolysis of an incidental trans-
fusion, but more often can be ascribed to.

(1) Cholangitis and hepatitts

This sometimes follows operative handling of the acutely mflamed gall bladder or
manipulation of the common duct which 1s already inflamed. It is accompanied by &
high temperature.

(2) Obstruction 1o the common duct due to a ligature, a retarned stone, or a blocked
T-tube.

(3) Absorption from a loculated subhepatic mtrapentoneal collection of bile which
has failed to drain onto the surface.

(4) Aggravation by handling of pre-existing pancreatic pathology.

(5) Biliary cirrhosis.
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common bile duet receives severe manipulation and full post-operative biliary drainage
is not provided, It is against such risks that the routine use of post-opcrative anti-
biotics is directed.

Recurring attacks of cholangitis may follow cholecystectomy by some months or
years and suggest @ narrowing of the main duct or a common duct stonc or rarely
recurrent infection of a persistent cystic stump. Jaundice may or may not be associated.
Such a history, if persistent, tequires an investigation of the state of the common duct by
cholangiography and perhaps even choledochotomy.

(xi) POST-CHOLECYSTECTOMY SYNDROMES

1t is not unusual for paticats to continue to complain following removal of the gall
bladder of symptoms not unlike those experienced pre-operatively. As in the excision
of many other organs the most grateful patients are to be found amongst those who
suffered mast before surgical treatment. As previously stated the results of cholecyst-
ectomy are most disappointing when undertaken upon flimsy indtcations or for non-
calculous gall bladder disease. They are still less satisfactory when the symptoms are
coming {rom ather viscera. Persistent symptoms are sometimes due to a neglected
common duct stome, a stricture, a chronic pancreatitis, a duodenal ulcer or a hiatus
hernia; in fact a mistaken diagnosis.

Apart from such instances there are undoubted cases 1n which symptoms appear to
arise in the remaining biliary tract and are sometimes referred to as biliary dyskmesia.

Following cholecystectomy the extrahepatic ducts usually dilate to almost twice
their normal size and thus 15 alse found when the gall bladder furictions are destroyed by
disease. The normal flow of bile from the liver is continuous whereas its discharge into
the duodenum is intermittent and largely dependent upon feeding. These arrangements
are normally made compatible by the interpasttion of the gall bladder which by praviding
storage space and abstracting water prevents a rising pressure in the ducts. Following
cholecystectomy 1t seems that the sphincter of Oddi 1s loth to learn new habits and
co.ntinues to hold back the bile against the secretory hepatic pressure so that muld inter-
mittent biliary obstruction exists This mechamsm has been held to account for:

(I) The dilated ducts after cholecystectomy.

(2) The occastonal dilatation of a persistent cystic stump.

(3) The post-cholecystectomy syndrome.
l(4) The necessity for T-tube drainage following choledochotomy and cholecyst-
e omy

(3) Post-cholecystectomy pancreatitis perhaps due to biltary reflux.

(6) The occasionally elevated blood cholesterol and alkalme phosphatase after
cholecystectomy.

(7) The increased susceptibility to cholangitis.
cau?:c:losl);r:g::;s will be less noticeable to the patient whose diseased gall bladder

pand or concentrate before operation. There 15 a feehing that dilata-

tion of the sphincter at the time of choledochoto y Y
my may discoura, T e
he \ \ holedoch rage the later onset of

When they do occur, however, the d i i
Al e ey d oceur, ) ragnosis should be reappraised and if confirmed

s tried. These i N
experiments, ete. ese include cholagogues, antispasmodics, dictary
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reversible either spontaneously or sometimes by treatment. The situation may be
analogous to the anuria of sudden urinary decompression or may follow post-operative
fulmination of a pre-existing cholangitis. Sometimes there is anatomical interference
with the hepatic arteries and main bile ducts or an unrecognized internal hzmorrhage:
these cases also pass as “liver deaths.™ )

There is a variant of the usual cholemic picture in which the kidneys seem to fail
at the same time as the liser. In these patients there is anuria or oliguria with 2 mounting
blood urea and the terminal picture is a mixture of cholzmia and urzmia. The mech-
anism of this type of termination has never been adequately explained.

Modern opinion tends 1o question the unexplained “liver death™ believing that in
most fatal cases an adequate cause can be found in the form of intrahepatic inflammation,
suppuration, cellular necrosis, infarction or hemorrhage. Cirrhosis in jtself, though
often present, does not necessantly account for the fatal issue. The syndrome js not
confined to liver cases,

The treatment is chiefly prophylactic and consists of the protection of the liver cell
with an adequate store of glycogen, the pre-operative provision of vitamins when Jacking,
the control of biliary infection with antibjotics, careful handling of the hepatic vascular
bundle and perhaps most important the selection of an operative procedure within the
limits of tolerance of the individual patient. A

When coma or cholzma threatens post-operatively glucose and intrasenous !qud
should be provided, though overloading 1s a real danger if the kidneys are incfficient.
Vitamin B is usually given intravenously. Other forms of intravenous therapy such as
liver extract, choline and methionine, albumen and heparin are advocated from time to
time. The most recent addition to this questionable armamentarium is the use of
intravenous glutamic acid.

(ix) RECURRENT PANCREATITIS

Attacks of pancreatitts may have preceded the biliary tract surgery which is sometimes
undertaken on this account, (o remove a diseased gall bladder or common duct stones.
Such measures are not always curative and in some cases the pancreatitis occurs for the
first time in the immediate post-operative period, possibly as a result of trauma or post-
operative obstruction at the sphincter of Oddi. Such an occurrence is difficult to diagnose
in the post-operatne abdomen but accounts for a few deaths and several instances of
mexplicably stormy convalescence. Most cases pass unrecognized but when suspected
can somenmes be confirmed by a serum amylase. There is little to be done other t‘han
the relief of pam, attention to flurd and electrolyte needs and allowing free bilfary
drainage where a T-tube already exsts.

Pancreatitis may arise at a much Jater date and may indicate a recursent or o\'erlo_cl_:ed
common duct stone. In the chronic form there may be obstructive jaundice requising
further surgery, and it is on such occastons that the surgeon may wish the gall bladder
was still in site and available for the formation of a biliary by-pass.

{x) RECLRRING CHOLANGITIS

Cholangitis may flare duning the immediate post-operative period and lead to
multiple cholangitic ab throughout the liver or a more rapid liver failure in

fulminating infections. This danger is most acute when an already infected obstructed
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Partial Resection of the Liver
(viz. Scction I, p. 139—""Tumours of the Liver™)

The difficultics of liver resection are chicfly concerncd with heemostasis, the mini-
mizing of a biliary leak and the leaving of sufficient liver tissue provided with adequate
portal, hepatic and biliary channcls to allow it to survive and function.

Certain parts of the liver are more suitable for rescction than others. The factors
which favour resection are:

(i) A pedunculated hepatic mass.
(1) A resection from the liver phiange.
(i1i) A resection of the entire left lobe.

Blood loss can be controlled in several ways.,

(1) By the use of clamps applied to the liver phlange prior to the resection of a
wedge. The major vesscls can then be visualized on the cut surface and underrun with
a stitch.

(2) By the placing of screens of matiress sutures demonstrating the wedge of liver
to be excised (Fig. 109). These can be prevented from cutting through the liver by the use
of thick catgut and the interposition of free omental or fascial grafts between the loop and
the hver capsule (Fig. 110). The mattressed raw surfaces can sometimes be approximated
by all-inclusive sutures, or the raw area covered by an omental flap (Fig. 111).

P

Fic 110 The method of including a piece of muscle or
omentum to prevent the stitches cutting 1nto the liver
substance

(3) By the use of the diathermy cutting kmife and later coagulation,

(4) By gently clamping the lesser omentum at the porta hepatis and occluding the
hepatic artery and portal vein. There 1s a imit to the length of time for which this can
be done as the splanchnic bed becomes congested and on release of the clamp shock may
écvelop (perhap% from the accumulation of toxtc products m the stagnant blood).

ortal hypertensives are more tolerant of temporary portal venous occlusion, but in

normal individuals the clam should be rele: Ve Ve i
ased eve <
" di : oy p ry five minutes or so until the bleeding

"
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Very occasionally distress may requirc further laparotomy. If an organic explanation
is still lacking dilatation of the sphincter with prolonged T-tube drainage has
been advocated. This can be combined with transduodenal sphincterotomy. The

DA
|7//'%/;/,///(‘|\/| .Y
05 c/,‘ l/////

FiG 109 Wedge rescction of hver Haemorrhage from the cut edge 1s controlled by banks of mattress
sutyres which can be nseried prior to the excision  The cut surface can sometimes be approuimated-
The classical method A blunt Kouznetzov necdle 1s shown

T-tube used in such cases has a distal limb long enough to extend well into the second
part of the duodenum and should be retained until the sphincter wound is healed
and past all danger of further contracture—a pertod of several weeks. Other measures
such as periductal stripping or vagotemy or sympathectomy also have their

advocates.
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(5) By the use of oxycel and similar coagulant devices interposed between the
approximated raw liver surfaces. o .

(6) By the use of a special blunt needle (Kouznetzov) (Fig. 112), similar toa brain
needle, which pushes the intrahepatic structures aside rather than transfixing the:m.
Similarly a blunt dissector blade will cut the hver substance but spare the vessels which
can be clamped as they are uncovered.

(7) By the securing and ligature, where possible, of the left hepatic artery, portal
vein, and hepatic duct after bifurcation prior to the resection of the left lobe.

No liver resection should be carried out without a full antibiotic coverage in view of
the probability of leaving some partly ischemic liver tissue and the danger of clostridial
infection.

A drain should always be left down to the liver area as some biliary leakage is almost
inevitable.

Liver Biopsy. A representative portion of the lver edge is chosen and a doubled
suture inserted and tied each side of the intended wedge excision. The enclosed tissue is
then cut away without hemorrhage.

Biliary Intestinal Anastomosis

This subject has been already dealt with in part in Section 11, page 189—*Principles
of Reconstruction.”

The making of a new opening is required when*

(1) The existing channels are narrowed or closed:

(a) Due to stricture or atresia.
(b) Due to carcinoma of (i) pancreas.

(it) ampulla.

(iii} duodenum,

(iv) lower common bile duct.
{¢) Due to pressure by enlarged glands or deposits.
(d) Due to chronic pancreatitis.

{2) The existing channels are to be excised in the removal of a carcinoma of pan-
creatico-duodenal unit.

A wide choice exists between the structures selected for the anastomosis. On the
one hand the gall bladder, common hepatic or bile ducts and on the other the stomach,
duodenum or jejunum may be available. The choice of the biliary structures is often
dictated by the height of the lesion which makes the operation necessary. Should it
extend above the junction of cystic and common hepatic duct then the latter must be
used for the anastomosis. When this junction 1s unaffected then the common bile duct
or gall bladder are available and a choice must be made. The gall bladder itself when
comparatively uninflamed comes easily to hand and especially after some mobihization
of thevfundus can be anastomosed with ease and therefore safety to almost any part of
the alimentary tract, and for this reason alone it is the method ‘usually chosen. The
result is not always perfect, however, and trouble may follow. '

(1) The anastomosis may completely heal, especially when the normal channels are
merely stenosed and will transmit bile m varying quantities.

] (é:c\\’hen the common bile duct is obstructed at its lower end the distal cul-de-
A hecomes a trap for all particulate biliary matter, so that during the course of months
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Fic 112 Straight forward closure of a wedge
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months. The effect of deflection of bile so far from the gastric acid, and the risk of
duodenal ulcer, particularly when pancreatic sccretion is also deficient, has not yet been
fully assessed.
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or years 1t becomes completely silted up with biliary mud and sludge. In this stagnant
sump orgamisms lurk and give rise to recurring cholangitis which is usually blamed onto
intestinal reflux at the stoma, The cholangitis and liver infection may be serious enough
to demand urgent operative intervention.

The frequency of this complication indicates that where the patient may live for
several years, a sounder design of anastomosss is preferable. The direct union of common
bile duct and intestine should be made. Indeced, were it not for the greater difficulty
of this operation and the greater risk of post-operative stomal stricture it would always
be the operation of choice.

(3) When the pancreas and lower bile duct arc resected and the blind common bile
duct stump ligated there 15 a tendency for this ligature to blow off or the neighbouring
wall to necrose resulting in a mayor biliary leak. Thus is especially likely when pancreatic
juice is also free in the neighbourhood. For this reason the common duct is preferred
for the reconstitution of biliary drainage into the alimentary canal,

In former days the stomach was used for the anastomosis. It is scldom chosen now
because of:

(1) The disparity 1n the thickness of its walls compared with the gall bladder.

() The greater pressures within 1t as a result of muscular contraction, increasing
the tendency to reflux.

(2it) The variable position of the viscus before and after meals.

The duodenum has not the same disadvantage and an anastomosis here puts the
bile where 1t naturally should be. The duodenum 1s not quite as mobile as it might be,
though this can be improved by dissection. It has the disadvantage that:

(@) A leakage post-operatively at this site is apt to be particularly serious, with a
duodenal as well as a bihary fistula.

(b) The anastomosis 1s rather close 1o the primary discase when the pancreas is
carcinomatous.

(¢} The possibilities of alimentary reflux are real and a barium meal can often be
seen entering the bihary channels.

For these reasons modern tendency is towards an increasing use of the jejunum,
either as a loop defunctioned by enteroanastomosis or in the form of the Roux loop
en-Y. The hmb 1s usually brought up 1n front of the transverse colon and an easy
anastomosts effected between the mobile gall bladder and the mobile intestine of similar
diameter. When the common bile duct 1s used the union is made over a prosthesis such
as a long arm T-tube or an mdwelling temporary catheter which will pass on of its own
accord or be withdrawn according to the Allen techmque. In this case the jejunal end

1s closed around the duct and the union mverted as in the Kader-Senn “ink bottle”
gastrostomy, or the jejunal end may be completely closed and the duct inserted into its
side at the anti-mesenteric border The proximal cut end of jejunum is then anasto-
mosed to the side of the jejunum some nine inches below the point of severance. It is
important to close the gap between the upper lateral edge of jejunal mesentery and the
mesentery of the distal jejunum

This operation takes longer and 1s more extensive than the more simple ones. More-
over, it involves radical mterference with the alimentary tract and the chances of post-
operative complications would seem to be greater. Such is not the case, however, and
the results seem to justify its use when the expectation of life is greater than several
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not depart from accepted principles in the management of simple ulcers. Diagnosis is
unlikely to be complete unless surgery has become necessary and the ulcer has become
available for histological examination. Symptoms may be caused !)y the actua} bulk
of heterotopic tissuc acting as any other innocent tum?ur, o::castonally causing an
intussusception, and the treatment is similar. Rarely thcrm.suhmsm has been described,
associated with an islet ccll tumour in aberrant pancreatic tissuc.

Injuries of the Pancreas

The surgeon is not often called upon to deal with a pc_n_c‘t_m‘tihgtwounq.of t.hc
pancreas, for although in wartime surgery he should examine this organ in dealmg. wn.h
any upper abdominal wound, so many great vessels surround the gland that penetration js
only too likely to be complica‘ed by fatal hemorrhage before surgery can be undertaken.
A non-penetrating injury may occur in an accident on the road or playing field and may
well be overlooked initially until contusion leads perhaps to hemorrhage or necrosis,
or later to the devclopment of a false cyst. A third type of injury is that resulting fmm
an operation on the stomach, duodenum, spleen, or bile passages. Cattell (1953) conszdefs
that these comprise the majority of injuries and lists the complications of pancreatic
injury as follows:

(1) Acute pancreatic cedema and pancreatic necrosis.
(2) Immediate or delayed massive hremorrhage.

(3) Pancreatic cyst.

(4) Pancreatic abscess

(3) Internal and external fistula,

(6) Pancreatic calculi

(7) Malnutrition.

(8) Diabetes mellitus.

Diagnosis 1s frequently difficult 1n the early stages, for the penetrating and non-
penetrating injury is often complicated by injury to other structures whose manifestations
domunate the climeal picture, while pancreatic injury at a major upper abdominal
operation notoriously leads merely to a farlure to make normal post-operative progress,
accompanied by a singular paucity of abnormal symptoms and signs. If a pancreatic
injury 1s suspected, estimation of the serum amylase_may well provide crucial evidence
allowing a positive diagnosis to be made

Treatment. The immedtate treatment of a severe pancreatic injury is limited to
securing hzmostasts and providing drainage. Later a traumatic cyst, or a fistula, may
call for further surgery. The possibility of mjury at operation should be remembered,
particularly when dealing with the penetrating posterior ulcer of the stomach or duo-
denum and at splenectomy. If the gland has been d lly injured, tr of
ac}xte or chronic pancreatitis, or a traumatic cyst, follows the lines suggested later in
this chapter. A pancreatic fistula should be given a chance to heal spontaneously, but
eventually may call for implantation of the fistulous tract into the stomach or bowel or

nnnslom9sis of the pancreatic duct itself. mucosa to mucosa, to the jejunum, or distal
pancreatic resection, belore healing will occur




CHAPTER IV
SURGERY OF THE PANCREAS AND SPLEEN
RODNEY SMITH
TIHE PANCREAS

A mere 20 years or so ago the surgery of the pancreas contributed an almost insignificant
proportion of the general surgeon's problems and text books of the early 1930's devote
little space to this organ. Amid the dramatic progress shared in by the whole of surgery,
the tremendous expansion in this particular ficld must be considered truly remarkable.
It is now much less casy to cover all pancreatic lesions in a chapter of manageable
proportions. The subject will be considered under the following headings:

(1) Congenital malformation of the pancreas.
(2) Injuries.
(3) Inflammations: (@) Acute pancreatitis,
(h) Chronic pancreatitis. .
(4) Cysts.
(5) Carcinoma of the head of the pancreas and ampullary region.
(6) Carcinoma of the body and tail of the pancreas.
(7) Sarcoma and other rare tumours.
(8) Hyperinsulinism and Islet Cell Tumours.

CONGENITAL MALFORMATIONS

Various congenital malformations have been described and many of them eventually
give rise to secondary pathological changes calling for surgical correction.

Annular Pancreas

An abnormal ning of pancreatic tissue, the duct system of which is very v:\ria?h’-,
partially or completely encircles the second part of the duodenum, the lumen of which
is frequently narrowed and may even be the site of complete atresia, Symptoms, when
present, are likely to be obstructive in character, though peptic ulceration of the stomach
or duodenum 15 a not uncommon complhication. Treatment is essentially surgical.
Diviston of the aberrant pancreas nisks laying open a large duct with a resultant pan-
creatic fistula, while 1t will not cure obstructive symptoms if the duodenum is itself the
site of 1ntrinsic stenosis. Short circuit by duodeno-jejunostomy is preferable to gastro-
jejunostomy, but if a peptic ulcer 1s present partial gastrectomy is necessary.

Heterotopic Pancreas

Heterotopic pancreatic tissue may be found 1n the wall of the stomach or duodenum,
less commonly in the jejunum, ileum, or a Meckel’s diverticulum, very rarely in the
colon, liver, bile passages, and other organs. Ulceration may lead to pain or hemorrhage
and when, as is usually the case, the stomach or duodenum is the site, treatment does

234
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Investigations

Plain X-rays may show dilated coils of small bowel if paralytic ileus is present, or later
the outline of a soft tissuc mass. In an acute case it is not desirable to submit a very
ill patient to a full cxamination with a barjum meal or enema, but if the patient is seen
for the first time some 10-14 days after the acute episode, with a palpable mass, barium
studies may enable the relation to stomach, duodenum, and colon to be established.
Examination of the blood may show leucocytosis or hxmo-concentration, depending
upon the degree of infection or circulatory shock, but these findings are of course non-
specific. Estimations of serum and urinary amylase are of fundamental importance and
both should be done, for the elevation of the urinary amylase lags behind the serum
amylase. After two to threc days a fall to normat levels is usual even though clinical
improvement may not follow. Elevation of the serum lipase and hyperglycemia some-
times occur, but inconstantly.

Treatment. Until 20 years or so ago it was assumed that surgical intervention was
necessary in acute pancreatitis. Since then it has become increasingly clear that if the
surgeon does open the abdomen, there is little he can do apart from confirming the
diagnosis and that the more energetic the local assault upon the pancreas, the higher
the mortality is likely to be. Today it must be accepted that unless the diagnosis is in
doubt, obstructive jaundice is present, or an abscess or cyst has developed, expectant
treatment holds out the best chance of survival, and this consists of:

(@) The relief of pain. Morphine 1s usually meffective and sometimes increases pain.
Pethidine, if necessary in big doses, 1s preferable, but this too may prove ineffective and
occasionally has even made the pain worse. No drug can be depended upon to control
pain. Paravertebral injection of procaine has been used successfully and 1s well worth
trying,

(b) The treatment of circulatory shock with intravenous blood, plasma, or electro-
Iytic solutions,

(¢) The anticipation and control of infection with antibiotics.

(d) The reduction of pancreatic secretion (1) by drugs; atropine, ephedrine, and
banthine have all been used, or better probanthine 50 mgm. twice a day, (i1) continuous
gastric suction should be used to keep the gastric secretion from the duodenal mucosa;
((iw) Irradiation of the pancreas has been suggested).

() The control with msulin 1n the rare complication of diabetes.

If the acute phase 1s survived, surgery may become necessary to deal with a cyst or
abscess, or co-existent biliary disease.

. If the abdomen has been opened on account of doubt 1n the diagnosis, minimal
disturbance of the pancreas 15 advisable, measures being hmited to the removal of
completely detached fr: of sloughing pancreas and providing drainage of an
abscess. The biliary system should not be wnterfered with unless obstructive yaundice or
stones i the common bile duct call for choledochotomy.

CHRONIC PANCREATITIS
Two types of chronic pancreatitis may be recognized:
(@) Chrome Fibroid Pancreatitis may be produced by any lesion obstructing the main
pancreatic duct and 1s thus common 1n cases of carcinoma of the head of the pancreas
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INFLAMMATION

Acute Pancreatitis

/Etiology. The causes of acute pancreatitis still remain a matter for debate, Reflux
of infected bile into the pancreatic duct system in the presence of a common channel
of exit is generally accepted as a possible cause in some cases, precipitated perhaps by
obstruction at the Ampulla of Vater by spasm or aedema of the sphincter of Oddi, or by
a calculus. Other suggested causes include trauma, infection from the bowel Jumen,
lymph-borne or blood-borne infection, and local vascular accident, though this latter
15 more likely to be the result than the cause of acute pancreatitis,

Pathology. Although secondary bacterial invasion-is common, the condition does
not start as a truc infectron but as a distuption of pancreatic acini with the relcase into
the parenchyma of the gland of digestive ferments, with consequent autolysis and
digestion of blood vessels and local hemorrhage. Characteristically, therefore, the gross
features of acute pancrentitis are: adema, hemorrhage, fat necrosis, sloughing; later
cellulitis and abscess formation,

(Edema, hemorrhage, and sloughing should not be regarded as different varieties of
stages of the discase, for all threc are commonly scen at one and the same time in different
areas of the gland. Fat nccrosts is caused by the release of lipase which, traveiling
by blood or lymph vessels, produces the characteristic opaque white areas on the
surface of the pancreas, peritoncum, mesentery, great omentum, and in other more
distant sites.

Clinical Features

Symptoms vary enormously according to the severity and rate of the disruption of
the gland. Typically, the patient 1s a fat, middle-aged person who after a heavy meal or
over-indulgence in alcohol is suddenly scized with a very severe epigastric pain accom-
panied by a varable degree of shock and often cyanosis. The circulatory collapse may
be so severe that coronary thrombosis is suspected, or 1f less marked the seventy of the
pain may lead to a diagnosis of perforated peptic ulcer or biliary colic. A less dramatic
presentation with pyrexia suggests acute cholecystitts, particularly if a history of previous
gall bladder disease 15 obtamned. Later, as retroperttoneal digestion and hemorrhage
leads to paralytic ileus, a diagnosts of smail bowel obstruction may be made. Later still,
often not for a week or two, a tender epigastric mass may be present, as an abscess of
cyst develops.

It is probable that apart from cases of severe pancreatic disruption presenting
acutely in this way, some patients with undiagnosed episodes of less dramatic upper
abdominal pain have 1n fact recovered spontaneously from acute pancreatitis. Recently
more cases of thts kind are being recognized.

Physical Signs also vary greatly. Tenderness, abdommnal rigidity and guarding, circu-
latory shock and fever are common. Paralytic ileus is not usually manifest for 12-24
hours. Jaundice occurs tn about one-fourth of all cases. Discoloration around the
umbilicus (Cullen’s sign) or in the flanks (Grey Turner’s sign) 1s the result of extra-
peritoneal spread of extravasated blood. A palpable mass may be felt after about a
week.
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Fics 114-115 Chromc Relapsing Pancreatins and Pancreatolithiasts Specimen and X.ray of specimen
removed by pancreato-duodenectomy, with relief from further attacks and return to normal health,
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and ampullary region. In the past chronic fibroid pancreatitis has been considered by
some as itself a common causc of obstructive jaundice, Most surgeons of experience
in this field now belicve that if laparotomy reveals biliary obstruction with a greatly

J
it e d

Fio 113 X-ray (lateral) of patient suffering from severc relapsing
and p I

dilated thin-walled common bile duct and gall bladder, associated with chronic fibroid
pancreatiis, the pancreatitis 1s most unlikely to be the cause of the jaundice, but the
result of blockage of the pancreatic duct by a neoplasm, itself the cause of the jaundice.

(b) Chromic Relapsing Pancreatitis may give fise to recurrent attacks of typical acute
pancreatitis or of less spectacular attacks of epigastric pain with variable gastro-
intestinal symptoms and constitutional upset  The condition 1s uncommon but probably
accounts for more unexplained attacks of abdomunal tliness than has hitherto been
recognized.

Treatment. Non-operative treatment consists of the control of the acute episodes as
described above. There is little evidence that dieting and drugs have a significant effect
upon the frequency and severity of attacks and surgical intervention of some kind is
often necessary in the end. Various operations have been performed at one time or

another for this condition, classified by Cattell (1953) as follows.
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Figs 114-11S. Chromte Relap hihlasi and Xeray of specimen

el
'moved by pancreato- duodencclcmy, with rehcr rmm further attacks and retuen to normal health,



240 TEXTBOOK OF BRITISH SURGERY

Indirect:
A. Bihary tract procedures:

1. Cholecystectomy—choledochostomy.

2. Biliary-intestinal anastomosis.

3. Sphincterotomy.

B. Gastro-intestinal diversion:

1. Gastrocnterostomy.

2. Pyloric exclusion,

3. Gastrectomy.

C. Nerve interruption:

1. Sympathectomy.
Thoracolumbar.
Splanchnicectomy.

2. Vagotomy.

Direct:
A. Dramnage of cysts.
B. Pancreato-lithotomy.
C. Anastomosis,

1. Continuity,

2. Diversion.

D. Resection: *

1. Distal pancreatectomy.

2. Pancreato-duodencctomy.

3. Totatl pancreatectomy.

Cattell considers that cases without obstruction of the main pancreatic duct or
with gross peripancreatic cedema are best treated by sphincterotomy, cases with the
pathological process localized to the distal pancreas by distal pancreatectomy, and cases
with obstruction of the main pancreatic duct at the head end by pancreato-duodenectomy
1 the surgeon and hus team are expenienced 1n this operation (Figs. 113-115).
Sphincterotomy. Exploration of the common bile duct is followed by estimation of
the calibre of the sphincter of Oddi by passing graded dilators. The Doubsillet sphincter-
otome (Fig. 116 (@) and (b)) 1s then passed, the sphincter cut and further dilators up to

8-10 mm. passed Alternatively, the sphincter may be divided under direct vision after
duodenectomy.

PANCREATIC CYSTS -

Various classifications have been adopted from time to time in describing pancreatic
cysts.

The traditional division 1s 1nto true and false cysts and 1f this 1s adopted, subdivision
can be continued as follows*

True Cysts
1. Pancreatic cysts accompanying polycystic disease of other organs.
2. Fibrocystic disease
3. Retention cysts.
4, Dermoid cvsts.
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5. Hydatid cysts.

6. Angiomatous cysts:
(@) Hemangioma.
(b} Lymphangioma.

7. Neoplasm:
(@) Cystadenoma and cystadeno-carci
(b) Teratoma.
(c) Other neoplasms with cystic degeneration.

False Cysts
1. Of inflammatory origin.
2. Of traumatic origin.

241

Multiple small cysts need not be further discussed. True and false single cysts are best
considered together as regards diagnosis for the clinical manifestations have many
similarities as well as some differences. The true cyst frequently grows slowly aver the
course of several years before causing symptoms, while a false cyst is Iikely to become
apparent soon after an attack of pancreatitis or trauma to the gland. The true cyst

—

FIG 116, The Duub[lle( spiuncierotome with the blade open (a),

and closed (6,
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usually projects forwards into the lesser sae and then presents above the stomach through
the lesser omentum, or less commonly between the stomach and colon through the
gastro-colic ligament. The false cyst is usually a cyst of the lesser sac but may burrow
behind the posterior peritoncum, extend into the loin, between the layers of the greater
omentum, or even up into the mediastinum.

The patient may come to his doctor complaining of an abdominal mass, or of epi-
gastric pain, which is a very common symptom even though it is not often severe.

(From the “Surgery of Pancreatic Neoplasms™ by Rodnev Smith E & S Licingsione Lid., Edinburgh)

Fic 17 Cistadeno-carcinoma of the pancreas X-ray showing a sphenical soft tissue
shadow in the region of the pancreas

Nausea, voriting, and alteration of bowel habit sometimes occur, Obstruction of the
common bile duct with jaundice may result and if the cyst grows to a sufficient size
obstruction of the duodenum, jejunum, and even colon.

Physical signs are related to the abdominal mass which is usually smooth and
spherical, though sometimes lobulated or irregular. Tenderness is a sign of inflammation
or necrosis, while the cystic nature of the swelling 15 detectable in rather more than 50
per cent of cases. Most cysts are fixed but true cysts of the tail of the gland are some-
times mobile.
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Investigations
Plain X-rays may show a soft tissue shadow and sometimes calcification in the wall
of thecyst (Fig. 117). Barium studics mayshow displacement or a smooth indentation of the
stomach, small bowel or colon. Intravenous pyclography may demonstrate displacement
of the left kidney. Estimations of scrum and urinary diastasc only occasionally show

(From the “Surgery of Pancreatic Neoplasms™ by Rodney Smith,
E &S Livingstone Ltd , Edinburgh}

Fi6 118 Cystadeno-carcinoma of the pancreas The
tumour dissected out of the mass removed at opera-
tion {resection of spleen and of pancreas distal to the
head) Patient 1n excellent health five years later.

any abnormality. Estimation of blood sugar occasionally reveals diabetes mellitus,
which Cattell considers accompanies the pancreatic cyst in 10~15 per cent of cases.
Treatment. True cysts should be removed by whatever surgical method appears
appropriate. Enucleation 1s rarely advisable unless malignancy can be rigidly excluded,
and segmental pancreatic resection with suture of the gland should never be attempted
for 1t is inevitably followed by pathological changes in the distal segment and usually by
a pancreatic fistula. Cysts i the head may necessitate pancreato-duodenectomy, but if
in the body or tail can be excised by the less extensive operation of distal pancreatectom
(Figs 117-118). 4
E“S:Lercf\ methods of s.u\'g\ca\ \raam'\em afe available for dealing with false cysts,
a;nd ‘hen“l;‘:a‘r:ely sogmd in theory or simple in practise, for there is no true cyst lining
toa numbcr.()ft;:snslnyxg usually of the boundaries 9{' the lesser sac, is intimately attached
rge vessels. Early attempts at excision not infrequemly led to dangerous
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hemorrhage and spectacular discomfiture of the surgeon, and thus to a scarch for less
hazardous methods of cure.

Marsupialization was historically the next stage in the development of technique,
the cyst being opencd, evacuated, packed with gauze, and the cdges sewn to the edges
af the skin wound. This procedure is still practised and cures many cysts, but in a fair
number of cases a fistula persists, or if this closes the cyst recurs.

Internal drainage developed from the necessity in some cases of implanting into the
gastro-intestinal tract the fistula sometimes Ieft afier marsupialization has failed to cure
the cyst. As Milroy Paul (1949) has pointed out, a false cyst is usually a cyst of the
lesscr sac and so densely adherent to the back of the stomach that anastomosis of the
cyst to the stomach is a simple opcration, if performed through the lumen of the latter.
The anterior wall of the stomach is incised and a disc cut out of the posterior wall to
enter the cyst, A few sutures through all coats secure hremostasis, but none need be
inserted for the purposc of anastomosis since the cyst and stomach arc so densely
adherent. The anterior wall of the stomach and the abdominal wound are now closed.
Other varietics of internal drainage occasionally practised are cysto-duodenostomy and
cysto-jejunostomy,

Pancreato-gastrostomy. A false cyst, after an injury to the main panercatic duct is
sometimes best treated by exploration of the cyst and identification of the opening in the
duct, which is anastomosed to the stomach, or less frequently to lhcduodcnunwrjejun‘um.

Distal Pancreatectomy. A fulse cyst taking origin from a grossly disorganized distal
pancreas is best treated where possible by excision of the pathological segment of the
gland.

Present day views on the treatment of false cysts may be summarized as follows:
marsupialization is not often the best treatment available; internal drainage is an
attractive alternative and quite often the most appropriate procedure. cherlhelcs§,
this operation leaves undisturbed the cause of the cyst and when possible exploration is
preferable 1n the hope that a more definitive operation, such as distal pancreatectomy,
or pancreato-gastrostomy may be carried out,

CARCINOMA OF THE HEAD OF THE PANCREAS AND
AMPULLA OF VATER

Whilst certain differences exist in diagnosis, treatment and certainly prognosis,
between carcinomas in these two sites, there are many similarities and they arc best
considered together.

Pathology. The term ampullary carcinoma is usually held to embrace all carcinomas
of a true ampulla of Vater and the immediate peri-ampullary region, thus carcinomas
arising from the terminal common bile duct, terminal pancreatic duct and from the
duodenal mucous membrane over the papilla of Vater. Carcinoma of the head of the
pancreas is usually ductal rather than acinar 1n origmn, It causes a hard, irregular enlarge-
ment of this part of the gland, the growth soon involving the terminal common bile
duct and pancreatic duct  Carcinoma of the ampulla or head of the pancreas thus
causes early obstruction of the terminal common bile duct with dilatation of the biliary
tree proximally, including the gall bladder Obstruction of the Tain pancrcmig .duct

similarly leads to dilatation of the duct system and ofte
A}
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Spread of the Tumour

Direct spread of an ampullary tumour soon leads to ulceration im.o the duodcx}um
and eventually the growth may encircle the lumen and cause obstruction. Spread into
the duodenum is less common and later in carcinomas of the head of the pancreas an.d
the tumour extends outside the confines of the gland itself so that the superior mesenteric
vessels or portal vein, stomach or inferior vena cava may become involved.

Lymphatic spread takes place to nodes between the head and the second part of the
duodenum and to the subpyloric group. Later ceeliac and para-aortic nodes and nodes
in the portal fissure are involved. Occasionally mediastinal and supraclavicular nodes
may contain metastases. Blood-borne metastases appear first in the liver and later and
less often in lungs, brain, skin, and skeleton. Occasionally a tumour composed of func-
tioning pancreatic cells releases lipase into the blood stream and areas of subcutaneous
fat necrosis and painful effusions into the joints produces a puzzling clinical picture.

Signs and Symptoms. Diagnosis. The clinical features of carcinoma of the ampulla
and of the head of the pancreas are similar but there are certain important differences.

AMPULLARY CARCINOMA

An ampullary carcinoma nearly always obstructs the common bile duct while it is
still very small and, therefore, the early onset of obstructive jaundice without other
important symptoms is common. With the jaundice occur nausea, anorexia, and
therefore loss of weight, a dirty tongue, and offensive breath, bradycardia, pruritus, bile
in the urine and acholic stools. There may be mel®na, and sometimes the altered blood
gives to the acholic stool a metallic or silvery appearance. Pain is a symptom in about
50 per cent of cases, is seldom severe and not often precedes jaundice in onset. Usually
the jaundice deepens progressively without remissions but some variation should not be
held to exclude an ampullary tumour, One patient of the writer was jaundiced for two
weeks with a palpable gall bladder but, admitted to hospital one week later, had almost
lost his jaundice, which cleared completely while he was being investigated, laparotomy
nevertheless disclosing an ampullary carcinoma which was successfully resected. Very
occasionally, an ampullary tumour presents with obstruction of the second part of the
duodenum or an unexplained an®mia. Steatorrheea is infrequent, caused by obstruction
of the pancreatic duct. Abnormal physical signs relate in the main to the dilatation of
the biliary tract above the obstruction. The liver is enlarged and smooth with a rounded
edge; it is only slightly tender unless obstruction has led to ascending cholangitis. A
palpable distended gall bladder 15 an important finding, for as Courvoisier stated, obstruc-
uon of the common bile duct by a gall stone very seldom produces a palpable gall bladder.
Thus, a palpable gall bladder in the presence of obstructive jaundice nearly always means
malignancy at the lower end of the common bile duct (Fig. 117). The reverse is not true:
absence of a palpable gall bladder does not exclude malignancy, for previous chronic
cholecystitis may have left an inelastic gall bladder, or the tumour may have extended up
the common bile duct to involve the junction with the cystic duct. Later physical signs

relate to malignant deposits in lymph nodes, liver or peritoneal cavity.

Imvestigations

, . .
\h:m_ous ll_\er function tests are of some value in confirming the obstructive character
of the jaundice. Thus a marked elevation of the serum alkaline phosphatase and a

L4 4
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From the **Surgery of Pancreatic Neoplasms™ by Rodney Smith, E. & S Liingstone Lid.. Edinburgh)

Fic. 119 The dilated gall bladder caused by malignant obstruction of the
common bile duct

vom the “'Surgery of Pancreanc Neoplasms™ bv
Rodrey Smitth,E &S Livingstone Lid , Edinburgh)

FiG 120 Barium meal showing the ““Reversed 3™ deformuty of the
duodenal mucosa caused by an ampultary new growth
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normal thymol turbidity indicate obstructive jaundice, while a moderate elevati})n of .lhe
serum aikaline phosphatase and a high thymol turbidity suggesta hepa(ogenous_ jaundice,
Tests for occult blood in the stools are positive in most cases of ampullary carcinoma.

X-rays
A barium meal may possibly show a distorted or ulcerated duodenum at the level
of the ampulla. § i a bination of cedema and infiltration gives rise to the

characteristic “reversed 3" deformity of the duodenal mucosa (Fig. 118). Transhe_pfitic
cholangiography (Nurick 1953, Rodney Smith 1954) (Figs. 119—122)., will .sh0§v a‘blhary
system obstructed at the lower end of the common bile duct, if this investigation is con-
sidered justifiable. The final investigation is laparotomy, and too much time should not be
wasted in complex investigations once a diagnosis of obstructive jaundice has been made.

CARCINOMA OF ’i’HE HEAD OF THE PANCREAS

The diagnostic features are similar to those of the ampullary carcinoma with certain
important differences. Pain is a very common symptom, may be severe and more often
than not precedes jaundice in onset. Typically, it is epigastric in site, referred through to
the back and affected by posture, being worse when lying down at night. Quite often a
less clear cut description is obtained of an ill-localized pain, referred sometimes to the
sternal or submammary region or of a girdle distribution. The rapidity with which
Jaundice develops depends upon how far the tumour in the pancreatic substance must
extend before reaching the common bile duct. The jaundice is likely to be accompanied
by a palpable gall bladder. Occult blood in the stools is a less frequent finding than in
ampullary carcinoma. The baritm meal may show widening of the duodenal loop but as
this loop is in any event of variable width and may be widened by other lesions than an
enlarged pancreatic head (¢.g. enlarged lymph nodes, the site of secondary carcinoma or
Hodgkin's disease) evidence of duodenal invasion is necessary before malignancy can
be reported with conviction. . Lo

Treatment

Preparation should include correction of anemia, dehydration and electrolync
imlbalance and the administration of Vitamin K, either by injection or orally with bile
salts.

The abdomen opened, a dilated gall bladder usually presents even if, lying under an
enlarged liver, it had not been palpable pre-operatively. Exposure of the common bile
duct finds this similarly dilated and nearly always thin-walled and without edema or
mflammation. Examination of the region of the lower end of the common bile duct and
head of pancreas is now carried out, the peritoneum lateral to the second part of the

duodenum bemng incised so that the head of the pancreas can be lifted forwards and

examined between finger and thumb. The findings conform to one of four general
patterns:

. 1. An obvious pancreatic carcinoma is
irregular enlargement.
2. An ampullary new growth can be felt through the duodenal wall,
3. No abnormality of the pancreas or ampulla is palpable.

. 4. The head and a variable part of the body and part of the pancreas are firm and
indurated but no obvious carcinoma can be detected.

present giving rise to the typicat hard, cragey,
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Fig 121. P tr showing gross Fic 122. For companson with Fig 121, percutancous lmils‘{'fzi‘:“
dilatation and obstruction of the common bile duct (Ampullary new o
growth ) ' Y

Bepain wiC

flow, and incomplete obstruction of the right main oy

(Secondary carcinoma from a primary in the breast exc!
years previously.}
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showing Fic. 124 Barium meal following up the cholangiogram of Fig, +

° The common bile duct 15 obstructed above the leve! of the duode

cap, therefore #or by an ampullary new growth but by a groy
well up the common bile duct or in the pancreas

Fic 123 P
gross dilatation and obstruction of the common bile duct,
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The problem which has troubled surgeons for years is how to proceed if obstructive
jaundice is clear but no carcinoma demonstrable. It now scems clear that (@) almost
invariably if the gall bladder and common bile duct are not only dilated but thin-walled
and without evidence of past or present inflimmation, an carly new growth is present
and biliary short-circuit 15 likely to be followed by later recurrence of symptoms and
development of metastases. The interval may be a matter of months or as much as two

(From the “Surtery of Pancreatic Neoplasms™ by
Rodney Smith, E & 8 Licingstone Lid.. Edinburgh)

Fit 125 Tiny primary carcinoma of the ampullary 1y pe lying bemween the
pancreas and the duodenal mucosa, causing only transient jaundice Re-
section of this type of temour may well be followed by prolonged
survival. but 1s unlikely to be achiesed unless the surgeon 1s willing to
open the abdomen and explore carefully the ampullary regron on quite
slender evidence.

to three years. (b) Chronic pancreatis and obstructive jaundice may occasionally l{E
present without a carcinoma, but nearly always evidence of marked biliary infection Is
found in such cases, the bile passages bemng thick-walled and the gastro-hepatic omentum
cedematous,

In the past pancreatic biopsy has seemed a justifiable step, but unfortunately surf:'icf
biopsy may easily miss a carcinoma 1f deeply placed and carries a high risk of causing
a pancreatic fistula. Transduodenal bropsy (Rodney Smith 1953) avoids these two
disadvantages but carries a possible nisk of dissernmation of the tumour. The writer
identified by transduodenal biopsy a uny new growth of the ampulla (Fig. 125) treated
then by radical pancreato-duodenectomy. One year later a recurrence in the wound
appeared, strongly suggesting local smplantation at operation. Richard Cattelt of
Boston (1954), whose expenience of pancreatic carcinomas is unrivalled, considers that
the obstructed, thin-walled, dilated bihary system produced by a new growth at the
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tower end of the common bile duct can be recognized at sight, and that in suitable cases
resection should be carried out without trans-duodenal exposure. of the ampulla even
if no new growth can 1tself be palpated. Fibroid pancreatitis is quite commonly present

and obstruction of the main pancreatic duct is frequently demonstrable by palpating

CHOLECYST
JEJUNOSTOMY.

ENTERO-ANASTOMOSIS.

(From the “Surgery of Pancreatic Neoplasms™ by
Rodney Smith, E & S Liringstone Ltd , Edinburgh)

y drainage to pallrate the jaundice caused by an

the pancreatic substance 1n which the dilated duct stands out, feeling like the inner tube
of a fountain pen.

After preliminary exploration the following lines of treatment are available:

1. Closure of the abdomen without further surgery.

2. Palliative Surgery.

3. Conservative Resection.

4. Radical Resection.

Widespread intraperitoneal metastases, malignant ascites or malignant extension into
the portal fissure obstructing the hepatic ducts usually contra-indicate further surgery.
Early hepatic metastases or local fixity call for palliative surgery to relieve obstructive
taundice for although the period of survival may not be significantly prolonged the patient
is usually made very much more comfortable. Various palliative operations have been
performed from time to time.

External biliary drainage. Cholecystostomy is seldom the best palliative operation.
It relieves the jaundice but of course leaves the patients with a permanent total biliary
.ﬁstula. Tt is oce Ily the most suitable first stage in a two-stage resection but only
if () it is tolerably certain that resection is technically possible, and (b) the patient is in
such poor state that no more extensive procedure can be carried out,
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Internal biliary drainage is a different matter and can be achieved by anastomosing
the gall bladder or common bile duct to the stomach or small intestine. One risk of
this operation is that food or intestinal contents may reflux into the bile passages and
cause ascending cholangitis. For this and for certain technical reasons the most
sutable biliary short circuit is cholecyst-jejunostomy, cither performed En-Y or as a
side-to-side anastomosis with an entero-anastomosis of afferent and efferent jejunal
loops placed 8 in. from the biliary anastomosis (Fig. 126).

DILATED
CoMMON

BiLE DUCT \ LINE OF SECTION
-

LINES OF SECTION.
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OF PANCREAS]

DILATED
CALL-BLADDER.

LINE OF SECTION.

OILATED
PANCREATIC
BUCT.

e :

JEJUNUM.

END TO END
ANASTOMOSIS .

ANASTOMOSIS.

(From the “'Surgery of FPancreatic Neoplasms' by Rodney Smuth, E & S Litingsione Lid,, Edinburgh)

Fic 127 One-stage radical pancreato-duodenectomy Diagram showing extent of resection and recon-
struction favoured by the writer Anastomosis over rubber tube
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If no metastases arc present, carcinoma of the ampullary region should.be‘trcatcd
by radical pancreato-duodenectomy, the extent of this res.cction'and thc. writer's usual
reconstruction being shown in Figs. 127-128. Where posstblf: t‘hls.operatlon is best per-
formed in one stage. Less frequently a two-stage procedure is indicated. The results of

CLOSED BY INVAGINATION,

ANASTOMOSIS «

(From the “'Surgery of Pancreatic Neoplasms™ by
Rodney Snuth, £ & S Livingstone Lid , Edinburgh)

FIG 128 Two-stage radical pancreato-duodenectomy Dragram
showing procedure favoured by the wniter  Anastomosis over
rubber tube

radical resection for ampullary carcinoma are not discouraging, for the operation does
not carry a prohbitive mortality and the chances of long term survival are reasonably
good (see Tables 1 and 2).

Oceasionally a small ampullary tumour 1n an aged patient 1s justifiably treated by
conservative, local resection. Gordon-Taylor had several successes with transduodenal
resection, before advances in anzsthesia and anti-shock measures made the radical
operation less hazardous.

TABLL I, MORTALITY OF RADICAL PANCREATO-DUODENECTOMY FOR CANCER

Cases Deaths Percentage
Cattell (1953)
Carcinoma of Head of Pancreas . 46 2 173
Ampullary Carcinoma . . 30 2 66
Rob and Rodney Smith (1954)
Carcinoma of Head of Pancreas . 9 3 33
Ampullary Carcinoma . 21 1 417

TABLE 2. SURVIVAL RATES AFTER RADICAL PANCREATO-DUODENECTOMY CATTELL {1953)

For Carcinoma of Head of Pancreas $ per cent of patients survived 5 years
For Ampullary Carcinoma "‘P:“ e pene - -y )

- .
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Carcinoma of the head of the pancreas should be treated cither by radical pancreato-
duodenectomy or by biliary short circuit. Unfortunately the results of the radical
operation are not nearly so good as in ampullary carcinoma. The immediate mortality
is much higher and the chances of prolonged survival much smaller (Tables 1 and 2). For
this reason, whilst exploration and mobilization of the duodenum and pancreas are
started with the intention of carrying out a radical resection, if dissection in the peri-
pancreatic planes is hampered by fixity or @dema, the operation should be abandoned
and palliative short-circuit performed instead.

TOTAL PANCREATECTOMY

Total excision of the pancreas is not technically a much more extensive procedure
than radical pancreato-duodenectomy. Some surgeons have argued that division of the
pancreas may well cut across a pancreatic duct full of free malignant cells and that total
pancreatectomy, by avoiding this, may well give improved Jong term results.

In practice total pancreatectomy carrics a very high immediate mortality and
although, if survival occurs, the degree of diabetes developing does not usually necessitate
big doses of insulin, the metabolic problems are often far from uncomplicated. More-
over, there is little evidence that the long term results after total pancreatectomy are
any better than after pancreato-duodenectomy.

TECHNIQUE OF RADICAL PANCREATO-DUODENECTOMY

Unless care is taken it 1s possible to get into quite serious trouble with this operation,
and technique should be so designed that no irrevocable step is taken until the remova-
bility of the tumour has been conclusively dcmonslmtcd It is, to say the least of it,
embarrassing to divide the ¢ bile duct, h, and pancreatic body and then
find that, the portal vein being invaded by growth, a posilion has been reached from
which it appears impossible either to advance or retreat.

Thus, the surgeon should first mobilize the duodenum by division of the peritoneum
lateral to it. Lifting forward the whole duodenal curve with the head of the pancreas, he
can show that the inferior vena cava is not implicated.

Anteriorily the lesser sac 15 opened dividing the gastro-colic omentum, and the front
of the pancreas 1s cleared so that the superior mesenteric vessels are displayed crossing
the uncinate process and the third part of the duodenum.

Attention 1s now switched to the structures in the free edge of the lesser omentum.
The peritoneum is incised and the dilated common bile duct encircled with a tape; the
gastro-duodenal and night gastric artenes are identified above the pylorus and divided
between ligatures. The common bile duct 1s retracted to the right, and the front of the
portal vein 15 exposed as 1t emerges behind the pancreatic head.

The left index finger now gently opens up the plane between the portal vein and the
back of the pancreas; at the same time the night index finger 1s passed up in front of the
superior mesenteric vein and behind the pancreas. No force must be used in the man-
ceuvre, If the two fingers encounter no area of posterior malignant infiltration and can be
made to meet with the pancreas in front and the portal venous system behind, pancreato-
duodenectomy is technically possible and the operation can proceed.

The common bile duct is divided and, using a sucker, the dilated extra-hepatic biliary
system is emptied, after which further leakage of bile into the operative field is prevented

r



SURGERY OF THE PANCREAS 28

by a bulidog clip. The antrum is divided bel\\-c.c\\ Rocher clamps, lhs p‘ro'\\n};\t 0«1“\\b hl\‘lh‘
is covered by a strip of gauze and tuched away in the leR abdomen. The ~p.u.\m.!:;\g ’(‘\‘;‘ \‘
is divided and hemostasis secured by \mdcr-runmpg any b\ooq \'(\\?t\\ with s\‘ < T \‘
portal vein and its tributaries are exposed but not d\ﬂ\\\'}\x‘d R \‘hm paint. The lml}s}u%g
colon is now elevated and, the ligament of Treitz being incised, the dum\cn.o-{c{un«\:
flexure is fully exposed. The jejunum is divided between clamps and the prmun:} bcm.
passed up through the hole in the mesocolon. Dissection is now directed ance more above

o

(From the “Sureery of Puncrearl Neophitma™ by
Rodrey Swith, £ &S Lirtngstone LA B dindurghy

Fia 129, Radicat pancreato-duodensctomy,
Lxwnt of the resection as shown by an
opetatie specimen.

the colon. The distat duodenum and divided proximal jejunumare extracted from beneath
the superior mesenteric vessels, the upper jejunal branches and the inferier pancreatas
duodenal artery being divided and tied off with fine silk.

Removal of the mass is now prevented only by the attachments between the head and
uncinate process of the pancreas and the portal and superior mesenteric veins, These
attachments conceal the pancreatic cervical vein entering the right side of the erigin of
the portal vein from the neck of the pancreas, the infetior p:\ncreum-dumlcm\i vein
entering the superior mesenteric vein from the groove between the duodenum and pane
creatic head, and several unnamed short stout veins running directly from the uncinate
process into the superior mesenteric vein on its postero-lateral aspect, The first two of
these must be identified and divided between itk ligatures, The smaller veins are difficult
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Carcinoma of the head of the pancreas should be treated cither by radical pancreato-
duodenectomy or by biliary short circuit. Unfortunately the results of the radical
operation are not nearly so good as in ampullary carcinoma. The immediate mortality
is much higher and the chances of prolonged survival much smaller (Tables 1 and 2) For
this reason, whilst exploration and mobilization of the duodenum and pancreas are
started with the intention of carrying out a radical resection, if dissection in the peri-
pancreatic planes is hampered by fixity or cedema, the operation should be abandoned
and palhative short-circuit performed instead.

TOTAL PANCREATECTOMY

Total excision of the pancreas is not technically a much more extensive procedure
than radical pancreato-duodencctomy. Some surgeons have argued that division of the
pancreas may well cut across a pancreatic duct full of free malignant cells and that total
pancreatectomy, by avoiding this, may well give improved long term results.

In practice total pancreatectomy carries a very high immediate mortality and
although, if survival occurs, the degree of diabetes developing does not usually necessitate
big doses of insulin, the metabolic problems are often far from uncomplicated. More-
over, there is little evidence that the long term results after total pancreatectomy are
any better than after pancreato-duodenectomy.

TECHNIQUE OF RADICAL PANCREATO-DUQODENECTOMY

Unless care 15 taken it is possible to get into quite serious trouble with this operation,
and technique should be so designed that no irrevocable step is taken until the remova-
bility of the tumour has been conclusively demonstrated. It is, to say the least of it,
embarrassing to divide the common bile duct, stomach, and panereatic body and then
find that, the portal vein being invaded by growth, a position has been reached from
which it appears impossible either to advance or retreat.

Thus, the surgeon should first mobilize the duodenum by division of the peritoneum
lateral to it. Lifting forward the whole duodenal curve with the head of the pancreas, he
can show that the inferior vena cava 1s not implicated.

Anteriorily the lesser sac 1s opened dividing the gastro-colic omentum, and the front
of the pancreas 15 cleared so that the superior mesenteric vessels are displayed crossing
the uncinate process and the third part of the duodenum.

Attention 15 now switched to the structures in the free edge of the lesser omentunt.
The peritoneum 1s incised and the dilated common bile duct encircled with a tape; the
gastro-duodenal and night gastric arteries are identified above the pylorus and divided
between ligatures. The common bile duct 1s retracted to the right, and the front of the
portal vein 15 exposed as it emerges behind the pancreatic head.

The left index finget now gently opens up the planc between the portal vein and the
back of the pancreas, at the same time the right index finger 1s passed up in front of the
superior mesenteric vein and behind the pancreas. No force must be used in the man-
ceuvre. If the two fingers encounter no area of postertor malignant infiltration and can be
made to meet with the pancreas in front and the portal venous system behind, pancreato-
duodenectomy is technically possible and the operation can proceed

The common bile duct 15 divided and, using a sucker, the dilated extra-hepatic biliary
system 1s emptied, after which further leakage of bile into the operative field 15 prevented

. -
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CARCINGMA OF THE BODY AND TAIL OF THE PANCREAS

Cargizora of e body or tail of the pancreas is lass commen than that aridug t the
E2d. Oz porely anatomical grounds it might be imaginad that resection would prove
ler, for el poncreatectomy, Raving undisturbed the head of the glad in the
drodarat loop. prasents few technical difficulties and there is no complicatad reovnstowes
tion ¢f gastro-intastzal and biliary systems to follow, Unfortunately this anatomivat
advantazs s more than offsat by the difficalty mn making an early diaguosis,

Diagrosks. The clinical story is one of pain, often severs, in the epigstrivm, back
orchast. worst 2t night or on lying down and little atfected by foed. accompanted by loss
of wight and loss of appetite and other rather more indeterminate symptoms such as
fiatulence, dyspepsia, alteration of bowel habit. lassitude and asthenia, 1t is ondy too
easy after 3 barium m2al, barium enema and cholecystogram have all proved nermat
to label the patient *“neurosis only.” A palpable mass sometimes prosents but wsually
me2ns inoperability. Spontaneous venous thrombosis which may vocastonally cocur in
any carcinoma occurs more frequently with pancreatic carcinoma than in other sites,
Late invasion or obstruction of the duodenum may cause obstructive vomiting and the

tumour may eventually reach the head end of the gland and obsteuet the conamon bile
duct.

_A barium meal will show nothing in the early stages but later extrinsic pressure upon,
or invasion of the stomach or duodenum may be demonstrable.

Treatment. Resection by distal pancreatectomy should be curcied out whete possible,
If the tumour 15 locally fixed and irremovable, obstruction of the duodenum or common
bile duct may occasionally call for a palliative short-circuiting operation.,

The Technique of Distal Pancreatectomy

The lesser sac is opened by division of the gastro-colic ligament and, assuming that the
stomach is not invaded by growth, the greater Curvature is separated comple?ely from
its attachments to the spleen. This organ is itself mobilized by division of the postere-
lateral peritoneal reflections and drawn into the wound with the tait of the pancrcn; As
the mobilization of the pancreas proceeds proximaily, the splenic vessels are put ' I N
stretch, ligated and divided. put on the
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to secure unless a thin sliver of pancreas is left along the vein, clamped and tied as the
mass is dissected away from the vein. The extent of the mass removed is shown
in Fig 129.

Reconstruction starts with end-to-end anastomosis of the common bile duct to part
of the open end of the jejunum, the rest of the circumference of which is closed. This
Junction may, or may not, be made over a rubber tube, depending upon the preference
of the surgeon and the fragility of the thinned and dilated common bile duct. The pan-
creatic stump is prepared for anastomosis by inserting interlocking mattress sutures of
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Fic 130 Total pancreatectomy Extent of the resection as shown by
an eperative specimen

silk to compress and secure absolute dryness and heemostasis of the raw surface. Care is
taken not to compress the duct of Wirsung, which is nearly always dilated and easily
identifiable Incision through the sero- lar layer of the je) allows exposure of
an oval area of mucosa the shape and size of the cross-section of the pancreas.

Using a continuous silk suture the capsule of the pancreas is sewn to the cut sero-
muscular margin of the jejunum  Inside this the cut pancreatic surface becomes opposed
to the jejunal mucosa In this a small puncture has been made opposite the duct of
Wirsung and a fine rubber tube inserted so that one end projects 1 in. into the jejunal
lumen and the other end one inch into the pancreatic duct. This tube is anchored by a
single catgut stitch through the duct wall, tube, and the jejunal mucosa.

The third anastomosis to be constructed 1s between the stomach and the side of the
jejunum  The techmque does not differ from that employed n any standard gastrectomy
and need not be further discussed, except to add that it should be placed a good 8 n.

VY -
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Fic 133-134. Spindte~celied
sarcoma  of the pancreas.
Dissection of the mass removed
showng the central soft fleshy
growth and the surrounding
implicated viscera




FiG. 131. Spindie-celied
sarcoma of the pancreas
Photograph at operztion
{taken from the head end
of the table) showing the
enormous turmour bulging
through the gastrocolx
omentum
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FiG. 132, Spindle<celled
sarcoma of the pancreas.
Photograph at operation
{taken from the foot of the
table).  Mobijlizzuon of
spleen and dnsion of
pancreas, duodenum, and
stomach just below the
cardia lIeaves the tumour
attached only 1o the
transverse  colon  and
meso-colon
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to normal as the attack is cut short with sugar. The three essentials on which diagnosis
rests, often referred to as Whipple's essential triad are:

1. Attacks of spontaneous hypoglycemia induced by fasting or exercise.
2. A blood sugar during attacks below 50 mgm. per 100 ml.
3. Prompt relief of an attack by giving sugar,

In completing the investigations, the possibility of pathology in other ductless
glands should not be forgotten, but in general a patient satisfying Whipple's essential
triad should be explored for an islet cell tumour.

Surgical Treatment. At operation the whole gland may have to be mobilized before
the tumour is found, and in any case even with one tumour found the surgeon must
make sure that it is single. Removal is effected by enucleation or wedge resection. Post-
operatively the blood sugar often soars, but even if it reaches 400-500 mgm. per 100 ml.
no alarm need be felt and in the absence of ketosis no insulin need be given, The level
returns to normal within a day or two and it may well be that in the presence of a tumour
producing nsulin in excess of the body’s normal requirements, the islets become func-
tionally dormant and do not immediately become active when the tumour is removed
and that the stimulus necessary to restore activity is hyperglycemia. The results of
excision of the tumour are excellent.

1f no tumour can be found, subtotal pancreatectomy is usually performed, removing
the whole of the gland distal to the head, for it is claimed that a diffuse hyperplasia
of the islets of Langerhans can produce the same effects as a tumour, If the excised
specimen 15 found on examination to contain a tumour deep in its substance, the result
of the operation is likely to be excellent, but if not the result is much more problematical
and the chances of a cure are about the same whether histological examination of the
specimen shows hyperplastic or normal islets.
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THE SPLEEN

For all practical purposes the only operation performed upon the spleen is splenectomy.

The indications may be roughly grouped together under two headings, medical and
surgical, and sub-divided thus

MEDICAL INDICATIONS
L. Familial Hemolytic Anemia.
2. Acquired Hemolytic Icterus.
3. ldiopathic Thrombocytopenic Purpura
4. Hypersplenism,
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Apart from malignant infiltration there is no difficulty in lifting forward the whale of
the pancreas as far proximally as the neck. Division is made well clear of the lesion and
the cut surface is closed with a series of interlocking mattress sutures of silk.

Rare Tumours

The first pancreatic tumour resected is said to have been a spindle-celled sarcoma
removed by Trendelenburg in 1882, This is even rarer than [pmpho-sarcoma. One
example of each of these has been encountered by the writer (Figs. 129-132). Other rare
tumours which have been described include adenoma, melanoma, neurofibroma,
Iymphangioma, carcinoid, lipoma, fibroma, myxoma, chondroma, perithelioma. In
most cases the discovery of a ncoplasm calls for resection if technically possible, for the
chances of it being innocent are siender.

Islet Cell Tumours and Hyperinsulinism

The existence of these little tumours has been recognized since the beginning of the
century, but naturally enough their physiological activity was not appreciated until the
1920’s, when insulin was isolated and its properties demonstrated.

Patholegy. The islet cell tumour is usually small, often not more than 5 mm. in
diameter, encapsulated and single, though two or more occasionally co-exist. It may
occur anywhere in the pancreas but most commonly projects slightly from the anterior
surface of the body, being rather darker jn colour and firmer in texture than the rest of
the gland, and covered by a network of little vessels. Microscopically it is composed of
clumps or strands of cells, usually resembling islet beta cells, and although absence of &
proper capsule in places and an appearance very like infiltration of the surrounding pan-
creas may suggest malignancy, practically all tumours are adenomas and benign, though
an occastonal malignant islet cell tumour, even with metastasis, has been described.

Diagnosis, The story told by a patient with a functioning islet cell tumour is very
characteristic. Attacks of spontancous hypoglycemia occur when fasting or after
exercise, thus commonly 1n the early morning or when rising before breakfast. Dizziness,
faintness, and sweating with inco-ordination of speech or gait are foflowed by drowsiness
deepening to unconsciousness with convulstons, frothing at the mouth and incontinence.
Sometimes only mild symptoms occur but an attack may be severe enough to threaten
hfe. A diagnosis of epilepsy or psychosis s often made, but frequently the patient
provides the key to diagnosis by volunteering that food or a sweet drink may prevent or
abort an attack. Physical exammation 1s usually negative, though many patients have
gained weight on account of the effect of excess insulin upon appetite and the patient’s
own experience that food may prevent attacks. An attempt to clinch the diagnosis
should be made with a stmple test A sample of blood for estimation of sugar is taken
one morning from the fasting patient who 1s then gently exercised until symptoms occur;
a second sample of blood 1s taken and the attack cut short by giving sugar by mouth or
vein, after which a final sample of blood 15 taken. The classic findings are: a low fasting
blood sugar, often somewhere bstween 50 and 90 mgm per 100 ml., a very low blood
sugar at the onset of symptoms, 30 mgm or even lower having been described, and
return to the previous level as the attack s stopped by giving sugar. Electro-encephalo-
graphic tracings are of interest and some value during this test, abnormal tracings of’no
particular diagnostic pattern being obtamed during the hypoglycamic attacks, returning

>



SURGERY OF THE SPLEEN 263

red blood cells coated with the globulin antibody precipitate out in clu}nps when treated
with this serum.

Treatment. Two factors in treatment may prove effective; splenectomy and the
administration of cortisone or ACTH. Cortisone and ACTH will bring about a dramatic
remission in almost every case, and there is no reason why continued administration
should not hold the condition in check indefinitely. 1t is, however, undesirable for the
patient to live on cortisone for ever and hormone therapy should be employed in order
to produce a remission during which splenectomy can be performed. Splenectomy is not
the certain cure that it is in familial hemolytic an@mia. It is nevertheless well worth
doing in cases of idiopathic acquired hemolytic icterus, about half of which are cured
by operation or materially benefited. Some cases, however, are secondary to other
causes of splenomegaly, such as Hodgkin's disease, leuk®mia or reticulosarcoma, and
1n these splenectomy is less likely to be helpful and is rarely indicated. Blood trans-
fusion may supplement hormone therapy or surgery if a dangerous level of anzmia
exists, but it must be remembered that in severe episodes rapid sensitization of donor
cells may occur and the transfused blood may be largely destroyed within a few days.
(Loutit and Moilison, 1946).

Idiopathic Thrombocytopenic Purpura

Thrombocytopenic purpura may similarly be idiopathic or secondary to leukzmia,
aplastic anemia or the action of various drugs. Examination of blood and the bone
marrow by sternal puncture must establish an accurate diagnosis, for splenectomy is
only of benefit in the idiopathic variety, where some 60 per cent are cured and 20 per
cent greatly improved (Hynes 1954). The other 20 per cent are not improved and
unfortunately there is no way of picking out these unfavourable cases before operation.

The cause of the condition is not known although it has been suggested that an

antibody affecting platelets is present analogous to that affecting red cells in hemolytic
icterus. As in this latter disease, Cortisone and ACTH both are likely to bring about a
Temission.
. Treatment. Idiopathic thrombocytopenic purpura is seen most commonly in children,
in whom prolonged spontaneous remissions frequently occur and occasionally complete
spontaneous cure. For that reason there should be no haste in advising surgery. If on
conservative treatment, including if necessary transfusions and cortisone, there is,
however, no improvement, or relapse follows a remission, splenectomy should be per-
formed.

Remissions are far less common in the adult case and as, addition, there is a

distinct risk of dangerous cerebral hzmorrhage, early splenectomy should be carried out
after suitable preparation.

Hypersplenism
It may .be accepted that the spleen is capable of destroying blood cells ar possibly
of preventing their production, maturation, or release in the bone marrow. Hyper-
splenism des?ribes any state characterized by an excessive activity of this kind, with a
:d 1h fi reduction of cells in the blood. Once again the condition may be
1opathic or secondary to any other cause of splenic enlargement, It is uncertain
whether splenic inhibition or splenic phagocytosis 1s the more important. All cells, red,
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SURGICAL INDICATIONS

A. Mechanical. (i) Rupture.
(if) Penetrating wounds,
(iii) Torsion of the splenic pedicle.
B. Ncoplasia. (i) Malignant; Lymphosarcoma.
(ii) Rare benign ncoplasms,

C. Cysts. (i) Parasitic; Hydatids.
(i) True cysts lined by epithelium or endothelium.
(i) False cysts; Neoplasm with degeneration; H i and

lymphangioma.
. Inflammation.  Splenic abscess.
. Ancurysm of the splenic artery.
. With gastrectomy or asophago-gastrectomy for carcinoma of the stomach.
. In the so-called Banti’s Syndrome, with or without some form of portal-systemic
shunt.

ammyg

Familial Hemolytic Anamia

There is nothing wrong with the spleen in this condition. The fault lies in the pauent’s
red blood cells which, instead of being bi-concave discs, are spherocytes and abnormally
fragile. They are destroyed very rapidly by the patient’s normal spleen and only by the
spleen. Normal red blood cells transfused into the patient are not so destroyed, whilst
the patient’s abnormal red blood cells transfused into a normal person are rapidly
destrayed, unless the latter’s spleen has for some reason already been removed, in which
case the period of survival is normal. Finally, splenectomy always cures familial
hemolytic anzmia,

The disease tends to run a protracted course with long periods of relatively minor il
health separated by periodic crises of varying severity. These are not due to a significant
.increase in hzmolysis but to a sudden temporary arrest of red cell production probably
due 10 hypersplenism, for neutropemia is a common accompaniment.

A frequent comphication of familial hemolytic anemia 1s cholelithiasis, many small
faceted pigment stones forming in the gall bladder.

Treatment. The treatment 1s splenectomy. In childhood the operation is usually
delayed until about the age of ten years unless repeated crises dictate an earlier interven-
tion. In general the patient should be tided over a crisis with blood transfusions and
operated upon during a period of remission, but an unusually long or severe crisis
occasionally necessitates an emergency splenectomy.

Acquired Hzmolytic Icterus

In this disease there 1s abnormal sensitization of red blood cells by a circulating
antibody. No undue hzmolysis of cells n vitro can be demonstrated, but they become
susceptible to phagocytosis in the body to a remarkable degree. Transfused red cells
from a normal donor also are rapidly coated with the antibody and sensitized in the
same way and rapidly destroyed. .

An important investigation in establishing the diagnosis is Coombs’ Test. An anti-
globulin serum is prepared by immumazing animals against human globulin. Sensitized
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Diagnosis rests upon three groups of clinical manifestations:

1. Evidence of violence applied to the region of the spleen.

2. Evidence of loss of blood from the circulation.

3, Evidence of blood in the peritoneal cavity.

Classically, therefore, the patient has sustained an injury to the left lc{\ver chest or
upper abdomen, where there may be bruising and possibly fractured r!bs. After a
variable period of time, depending upon the severity of the splenic tear, irritation of the
peritoneum by extravasated blood is indicated by abdominal pain, guarding and reflex
muscular rigidity, tenderness and rebound tenderness, while loss of blood from the
circulation is shown by a raised pulse rate, low blood pressure, pallor, sweating, restless-
ness, and dyspnea. :

This 1s the basis of diagnosis but certain additional points are worthy of emphasis:

1. The violence causing rupture 1s not always severe. Two consecutive children
admitted under the writer’s care with ruptured spleens each gave a history of trivial
violence only.

2. A more obvious injury, such as a fracture or a dislocation, may direct attention
away from the abdomen.

3. If the splenic capsule is tough, a blow may rupture the splenic pulp and cause a
subcapsular hematoma to develop and slowly enlarge. Abnormal physical signs may
then be minimal, but splitting of the capsule and sudden torrential hemorrhage may
transform the picture literally in a matter of minutes.

Consideration of these three factors makes it only too clear what a trap may some-
times be laid for the inexperienced or the unwary, particularly by a patient with multiple
injuries,

One or two other points of diagnostic significance deserve mention:

1. Loss of blood into the peritoneal cavity must be very considerable before shifting
dullness can be noted on examination of the abdomen.

2. Rectal examination may allow detection of blood clot in the pouch of Douglas

as well as tenderness of the peritoneum.
. 3 Auscultation of the abdomen, which should never be omtted 1n any suspected
intra-peritoneal 1njury, may reveal a silent abdomen, but while hibition of perstalsis
by blood in the peritoneal cavity is common 1t 1s not invariable, and normal or exag-
gerated peristaltic sounds do not exclude a ruptured spleen

'4. Irntation of the left leaf of the diaphragm by extravasated blood may give rise to
pain referred to the shoulder tip. Sometimes this shoulder-tip pam is suddenly produced

by a change in posture, particularly tipping the patient head down. This may be a
valuable sign.

5. Plamn X-rays of the abdomen are today extensively employed in acute conditions.
A large mass of blood clot around a ruptured spleen may depress the splenic flexure of
the colon, and a plain X-ray of the abdomen showing the diaphragm separated from
thus flexure by an opaque effusion 1s held to suggest a ruptured spleen. The writer has
not met with a case diagnosed 1n this way.

Treatment, The patient's life 1s in danger from hzmorrhage and in a high proportion
of cases the general condition calls for blood transfusion started pre-operatively and
continued during operation. At operation splenectomy is performe,

n d and injury to
adjacent viscera excluded by careful examination. Occasionally, dis

if whole blood is not
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white, and platelets may be reduced, the condition resulting being termed splenic
pancytopenia, or the white blood cells may be reduced with a normal red cell count
and the platelets unaffected or only slightly reduced—splenic neutropenia.

Splenic Pancytopenia

This is charactenzed by anxmia, neutropenia and thrombocytopenia with a palpable
spleen and sternal puncture showing either a normal or hyperplastic marrow. Routine
investigation should prevent a diagnosis of idiopathic pancytopenia being made in some
more serious condition, such as aleukmmic leukemia, Hynes (1954) has pointed
out that another important diagnostic consideration 1s identification of a secondary
hypersplenism n one of these more lethal illnesses. Occasionally a sudden increase in
anzmia may lead to a rapid deterioration in the patient’s condition. If this is due to
hypersplenism, splenectomy is urgently called for, and if the primary illness is control-
lable by other measures (e.g. chronic leukemia) may well retrieve the situation. In
splenic pancylopenia splenectomy 1s hkely to be effective in some 80 per cent of idiopathic
cases and some 70 per cent of secondary cases.

Splenic Neutropenia

This condition is less common. A low white cell count is accompanied by an increased
activity in the marrow with a maturation defect of myelocytes. Intercurrent infections
are common, particularly sore throats and ulcers in the mouth. The red cells are within
normal imits but some reduction in platelets is usual. Splenectomy is effective in most
cases.

A particular variety of splenic neutropenia is the Felty-Sjorgren Syndrome of
splenomegaly, neutropenia, and rheumatoid arthritis often with osteoporosis.

*“*SURGICAL" LESIONS OF THE SPLEEN

Wounds or Rupture of the Spleen

Penetrating wounds of the spleen are rare in civil practice but not uncommon among
battle casualties. A splenic injury 15 nearly always only part of the patient’s troubles,
coincident damage to the diaphragm, stomach, colon, pancreas, left lung, left kidney, or
great vessels being common, Splenectomy is carried out as part of the general explora-
tion and repair of an njury of this kind.

Spontancous rupture of a normal spleen 1s rare, but occasionally results from involve-
ment of the splenic vessels in local inflammatory changes in the lesser sac caused by a
leaking posterior wall gastric ulcer If the spleen is already the site of advanced disease
1t may be sphit or torn by some quite trivial injury; an accident of this kind is naturally
uncommon 1n this country, though 1t has been described in association with glandular
fever.

A spleen of normal size lies wholly under the cover of the left lower ribs and usually
the violence causing rupture 1s fairly severe. The type of violence may be either a direct
blow or a crushing injury; thus, strect accidents and accidents on the playmg ficlds are
common causes. N

The result of a laceration of any size 1s severe intra-peritoneal hxmorrhage and the
patient is likely to die of blood loss without surgical aid.
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excision advocated by Allison includes also much of the body of the pancreas, the
posterior peritoneum of the lesser sac and the loose cellular tissue around the celiac
axis. .

The Technique of Splenectomy

Pre-operatively the stomach is empticd by a gastric tube which is left in situ during
the operation.

General anwesthesia supplemented by an intravenous relaxant is usually employed.

There is no unanimity on the best incision. A left paramedian is adequate in most
cases, but a left subcostal incision gives better access to the convexity of the spleen. A
transverse incision is less satisfactory. A thoraco-abdominal incision running trans-
versely across the upper abdomen, across the costal arch and up into the eighth inter-
costal space has been advocated for the very large or very adherent spleen.

After exploration of the abdomen, the next step is mobilization of the spleen by
division of the peritoneal reflexions from the diaphragm and left kidney. These avascular
folds are put on the stretch and cut through under direct vision with long curved scissors.
The spleen can now be lifted into the wound and the vascular attachments dealt with,
the pedicle posteriorly and the gastro-splenic ligament with the short gastric vessels
anteriorly. Mass ligatures are avoided and vessels individually divided between ligatures.
Care should be taken to avoid injury to the tail of the pancreas at the hilum of the spleen.
Most surgeons try to secure the splenic artery before the vein in order to return to the
circulation the reservoir of blood contained in the organ, and some inject 0:5 ml. of
0-001 per cent adrenaline in order to make the viscus contract.

After splenectomy is performed for a disorder of the blood, search is made for
splenunculi, occasionally found 1n the hilum of the spleen, the transverse mesocolon,
or great omentum or retroperitoneally.

It should be possible to secure a dry field at the end of operation and drainage is
then unnecessary. IF there is any danger of vascular oozing or leakage from a damaged
pancreatic tail, however, a corrugated rubber or Penrose drain for a few days must be
employed.

Post-operatively the most common complication is a left basal atelectasis, which
should be guarded against by routine breathing exercises and forced coughing. Acute

dilatation of the stomach 15 a possible hazard and gastric suction for twenty-four hours
with an indwelling tube 1s generally advisable,
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available for transfusion and circulatory collapse is marked, blood from the peritoncal
cavity may be filtered and returned into the circulation,

Torsion of the Splenic Pedicle

This is an uncommon condition characterized by recurrent bouts of splenic congestion
with perisplenitis and sometimes infarction. In milder cases diagnosis is far from easy
Occasionally very severe pain and collapse suggest a perforation or acute pancreatitis.

Treatment is splenectomy. In that they permit rotation to occur, ligamentous
attachments are lax and the operation therefore usually not difficult. Occasionally,
though, infarction has led to perisplenic adhesions which require division,

Cysts and Neoplasms

Splenic cysts and neoplasms are raritics. Lymphosarcoma is sometimes encountered
but usually only as part of a generalized malignant process. Secondary carcinoma very

Fig 135 Neoplasms of the spleen are rare  This very large splenic tumour was a
hemangioma,

accasionally occurs  Epidermoid, hydatd and angiomatous cysts have been described
from time to time and may grow to a large size. The writer removed one hemangio-
matous cyst weighing 81b 12 oz (Fig 135)

Ancurysm of the Splenic Artery

This again is a rare condition, occasionally diagnosed as a pulsatile swelling, witht
bruit, in the upper abdomen. Calcification in the wall may be visible on X-ray examina-
tion. Treatment aims at removing the spleen and aneurysmal vessel together.

Carcinoma of the Stomach

The block excision in cases of operable carcinoma of the upper part of the stomach
must include the spleen if adequate clearance of lymph nodes is to be achieved. The
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hemochromatosis. In Africa and the Far East it more often develops as a result of
malnutrition or schistosomiasis. o

(3) Pre-HEPATIC OBSTRUCTION. Almost invariably this type of portal obstruction is
of congenital origin, There may be stenosis or atresia of the portal vein but morc com-
monly it is replaced by a number of thin walled channels which prevent a free flow of
blood. This condition is known as congenital cavernomatous portal vein, An important
feature of this group of cases is that the liver is normal in appearance and function.
The only symptom is bleeding from esophageal varices which usually comes on in child-
hood. Without effective treatment an early death from hemorrhage is certain.

In cases of portal hypertension the venous communications between the portal and
systemic systems dilate so that the blood may drain away from the portal system. These
< ications exist in a ber of sites, In the hxmorrhoidal venous plexus the
superior rectal vein which drains into the portal system anastomoses freely 'with the
middle and inferior rectal veins which are cc d with the sy ic system; a small
vein which is usually present in the falciform ligament may greatly dilate and carry blood
from the portal vein to the parietes in the region of the umbilicus. If the dilation of the
wveins is of sufficient magnitude it 1s clinically visible as a caput meduse. More often the
vem is dilated enough to be recognized on portal venography but does not give rise to a
caput medusz (Fig. 137); 1n the region of the posterior abdominal wall there are com-
munications between the tributaries of the inferior vena cava and the mesenteric veins,
and in the submucosa of the stomach and esophagus there are veins which connect the
portal vein on the one hand with veins leaving the esophagus to drain into the inferior
hemiazygos vemn on the other. In addition to these anatomical sites of portal-systemic
venous anastomoses, vascular adhesions commonly form between the viscera which
drain into the portal vein and the paretes. If an operation 1s performed and adhesions
have to be divided some of this flow will be lost. After an operation adhesions to the site
of the incision become vasculanized to such an extent that a caput medusz may be formed
on the scar. All of these communications are of value to the patient because they result
in a lowering of the portal venous pressure, But the verns which dilate in the submucosa
of the stomach and cesophagus ate a threat to ife for as a result of mnor trauma or acid
erosion an uncontrollable and fatal hemorrhage may ensue.

Thrombosis of the portal or splenic veins 1s a complication of portal hypertenston.

Incomplete or mural thrombosts of the portal vein 1s not uncommon and increases the
difficulty of porta-caval anastomosis.

Pathology of Cirrhosis of the Liver

. There has been & marked trend of opinion 1n recent years towards the behef that
cirrhosis of the liver 1s usually the result of an attack of hepatitis. Milnes Walker has
described three types of histological appearance 1 the Jiver.

Type 1. There is no abnormality except an increase in the fibrous tissue 1n the
portal tracts.

Type 2. In addition to fibrosis 1n the region of the portal tracts it spreads in
finger-like extensions between the tracts.

Tlhese tWo types are the end results of attacks of hepatitis of varying seventy. There is
plenty of normal liver parenchyma and hver function tests ndicate that there 1s little



CHAPTER V

THE PATHOLOGY AND TREATMENT OF
PORTAL HYPERTENSION

R. E. HortoN

DURING the last decade the surgery of portal venous obstruction has been transformed.
Banti’s disease and splenic an®mia are obsolcte terms which refer only to certain clinical
presentations of raised portal vein pressure. Largely as a result of the work of Whipple,
Blakemore, Linton and others in America and of Milnes Walker, Learmonth, Hunt and
others in this country, the hitherto unhappy lot of thesc patients has vastly improved.
They are no longer observed in medical wards but for many there is a new hope of
lasting relief by direct surgery on the portal system having as its object reduction of the
portal venous pressure,

Anatomy and Physiology

Blood flows 1o the liver in the portal vein and hepatic artery. It cventually passes
through the liver sinusoids and 1n these minute vessels the portal vein and hepatic artery
blood 1s mixed. The sinusoids drain into the central veins from which blood is conveyed
through the hepatic veins away from the liver. A few anastomoses between the portal
vein and hepatic artery are normally present and these give rise to some mixing of portal
vein and hepatic artery blood before the sinusoids are reached. In cases in which lf_le
flow of blood from the sinusords is obstructed the hepatic artery pressure causes a rise in
the sinusoid pressure and this i turn s reflected in a rise in portal venous pressure. Itis
for this reason that ligature of the hepatic artery may cause some fall in portal venous
pressure 1n cases of hypertension.

The gross anatomy of the major veins of the portal system is of some importance and
differs somewhat from that generally described 1n textbooks of anatomy (Doutre and
Cabanié) The left gastric vein may drain into the splenic or superior mesenteric veins
1n addition to the portal vein and the inferior mesenteric vein may drain into the superior
mesenteric vein as well as into the splenic vern.

Portal Hypertension

When measured with a water manometer and taking the level of the portal vein as &
base line the normal portal venous pressuse 1s {00-150 mm. of water. In cases of portal
hypertension levels up to 650 mm. of water have been recorded. Hzmorrhage usually
occurs in patients in whom the portal pressure is over 300 mm. of water, but this is not
always the case. )

It is customary to constder the causes of portal hypertension under three headings:

(1) PosT-HEPATIC OBSTRUCTION. This includes such conditions as tricuspid valvular
incompetence and constrictive perrcarditis which are outside the scope of this article.

(2) INTRA-HEPATIC OBSTRUCTION. This is due to cirrhosis. In the United Kingdom
it 15 usually the result of an attack of hepattis but it may rarely occur in cases of
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Other patients present with the symptoms of cirrhosis and on examination are found
to have splenomegaly or there may be ascites and splenomegaly. In young ildO'ICS(.)CnlS
and children who present themselves with hiematemesis and splenomegaly it is likely
that the portal hypertension is duc to congenital
cavernomatous portal vein rather than to
circhosis.

The presence of asophageal varices may be
confirmed by barium swallow (Fig. 136) or by aso-
phagoscopy and if there are no esophageal varices
it may be confidently stated that the portal pressure
is not elevated.

The blood is examined to detect the presence
of anemia or signs of hypersplenism and the
function of the liver isassessed. The serum proteins
are of particular importance and a serum albumen
level of less than 3 gm, per cent is of serious im-
port; one below 2:5 gm. per cent is an absolute
contra-indication to a porta-caval shunt. If the
level is between 2+5 and 3 gm. per cent the danger
of a major operation is considerable and the risk
of further and fatal hzemorrhage must be carefully
assessed. The serum alkaline phosphatase is
generally elevated in cases of obstructive jaundice
and normal in cases of hepatic jaundice. In cases
of cirrhosis elevation of the level of alkaline phos-
phatase is an indication of very gross liver damage.
The flocculation tests such as the thymol turbidity
test are positive in cases of hepatitis and normal
values are obtained 1n cases of obstructive jaundice.
The flocculation tests give some idea of hver func-
tion and are of value with the serum protein
estimations 1n assessing the progress of hepatitis.
In some cases of subacute hepatitis it may be
advisable to watch the course of events for a
time and 1t 15 here that the flocculation tests are
of especial value,

The serum protens, serum alkaline phos- ¢
phataseand flocculation tests are reviewed together T

in all cases and an opinion on the liver function F";s”gn B“I"“"‘ swallow to show
is based on them. ophageal vanices

Peritoneoscopy

. Ir\. doub\fu} cases of hepato- and splenomegaly perttoneoscopy may disclose that the
liver is currhotic. In cases of enlargement of the liver of doubtful cause peritoneoscopy
may easily resolve the problem The operation is performed under local anesthesia and

the instrument inserted 1n the midline below the umbtlicus, When the penitoneal cavity



270 TEXTBOOK OF BRITISH SURGERY

disturbance of hepatic physiology; portal vein obstruction is variable but may be severe.
In the past thesc relatively insignificant amounts of fibrosis have often been referred to as
carly cirrhosis. The inference that the process is a progressive onc is incorrect for the
condition may be of very long standing as may be apparent from the history. Thereis no
cvidence that the liver pathology in these two types is progressive. A further attack of
hepatitis alone can give rise to an increase in the liver fibrosis.

In Type 3 there is a much more serious disturbance of the liver which has been dis-
organized by an attack of hepatic necrosis. In thesc cases there may be considerable
elevation of portal venous pressure but the clinical picture is dominated by the signs
of impaired ltver function and ascites is commonly present. The clinical course is a more
rapid one and the outcome fatal.

In Types I and 2 the histology in the liver is the result of a process of organization
which follows hepatitis and when it is complete no further changes occur. But in Type 3
there is such extensive scarring that the central veins arc obstructed in addition to the
portal veins. There is congestion of the liver sinusoids and progressive failure of hepatic
function.

Clinical Aspects

In this country most cases of intra-hepatic obstruction due to cirrhosis result from an
attack of hepatitis. It 1s often possible to clicit a history of jaundice but in other cases in
which there is no such history there may have been a subicteric attack of hepatitis. In
all cases of portal hypertension enlargement of the venous anastomosis between the
portal and systemic venous systems takes place. The enlarged veins in the cesophagus and
stomach are a potential source of danger and may give rise to severe attacks of hemor-
rhage. Tt is rarc for such a hzmorrhage to be fatal on the first occasion but once severe
bleeding has taken place a fatal outcome from hemorrhage within the next few years Is
likely. The development of collaterals elsewhere may so lower the portal pressure that
the interval between episodes of h@morrhage may rarely be as much as 10 years or more.
Enlargement of the porta-systemic connections in the anal canal gives rise to hamor-
rhoids and the symptoms occasioned by these may be prominent. Although hemorrhoids
are a surprisingly rare manifestation of portal hypertension the recognition that hemor-
rhoids may be due to this causc 1s important  Failure results not only 1n lack of treatment
of portal hypertension but in early recurrence of the hemorrhoids. In other cases the
dilation of one or more veins in the faleiform ligament promotes a free connection be-
tween the portal system and the veins 1n the anterior abdominal wall and the lJatter may
be visible and greatly dilated

In cases of portal hypertension due to cirrhosis signs of liver failure may dominate
the clmical picture if the ustology 1s of Type 3. The complexion is sallow and the face
marked by capillary telangiectasia. Ascites may be present and 1 these cases the serum
albumen is nearly always low The cause of ascites 1n cirrhosis has not been clearly
established, but 1t 1s certamnly related to impaired liver function and never occurs in
patients with a pre-hepatic cause of hypertension such as congenttal cavernomatous
portal vein in which the liver 1s normal

When portal hypertenston is present the congested spleen enlarges and in a few cas?s
the clinical syndrome of hypersplenism may be encountered and there may be leucopenta
and thrombocytopenia.
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The radiographs are also useful in showing the disposition of large collateral vessels
and the main source of the veins taking blood to the varices.
It is also possible by this technique to determine the patency of a porta-caval shunt.

Treatment of Portal Hypertension

When Banti's discase and splenic anmia were common diagnoses the operations of
splenectomy and omentopexy were occasionally performed. Splencctomy is now thought
to be contra-indicated as spreading thrombosis along the splenic vein will make subse-
quent surgery on the veins difficult or impossible. Howells showed in 1938 that splen-
ectomy influenced neither the expectation of life nor incidence of hematemesis and this
experience has been repcatedly confirmed, and in fact by dividing the vascular adhesions
which connect the spleen to the parictes the operation may contribute to a further rise
in portal pressure. Omentopexy, which was designed to try to encourage the formation
of natural connections between the portal and systemic systems, has also been abandoned
as it has little effect on the portal pressure or ultimate prognosis.

The principles on which modern surgery is based are that in many cases the liver
pathology is not progressive and that the patient is Iikely to die of hemorrhage. If the
portal pressure can be effectively lowered the result will not be prejudiced by advancing
liver failure. It has been found that the most satisfactory means of reducing portal
pressure js by means of an end-to-side anastomosis between the portal vein and the
inferior vena cava. It is essential that the shunt be a wide one and in most cases it is
possible to get a fumen of about 1 cm. With such a shunt the chance of its subsequent
closure by thrombosis is unlikely and further bleeding from cesophageal varices is rare.
If the portal vein is unsuitable for a shunt operation it may be possible to do a spleno-
renal anastomosis.

Rienhoff introduced the operation of hepatic artery higation and this operation has
recently received some additional support from McFadzean and Cook. The operation
has the advantage of being technically much easier than a porta-caval shunt and theor-
etically 1t should help to lower the portal venous pressure. In practice the effect is
disappointing and the operation has the additonal drawback of causing liver necrosis
and death in a small proportion of cases.

A number of patients remain in whom there 1s no contra-indcation to major surgery
but 1n whom shunt operations cannot be done, for anatomical reasons. These include
pahenss with congenital cavernomatous transformation of the portal vein and those with
extensive mural thrombus, Here it 1s not possible to lower the portal venous pressure and
the surgery 1s directed to the varicosities themselves.

Porta-caval Anasfomosis

T.hlS operation 1s indicated m panents in whom there has been severe bleeding from
i:stnc or esophageal varices or 1n whom there 15 serious risk of such a hemorrhage
ve::: 0}\; “}llﬁ presence of varices. The Opf:ralion may only be recommended if portal
- Sms;;ﬂg’mas s};a‘:vn the presence of a suitable pom.al.vein and the liver function tests
serumm proteuzv le:loccul:mon tests must show m.mm.lal or no flocculation and the
albumen is 1o, m:; s e neatly normal. The operation is dangerous when the serum
cent. Blakemaes pox gm. per cent :u}d hkely to l?e fatal if it is less than 2-5 gm. per

recommended this operaton in cases in which the main svmptom
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has been filled with air it is possible to see the liver, stomach, much of the peritoneumand,
with some manceuvring, the edge of the spleen. The advantage over laparotomy is a
clear one for it is possible to discharge the patient the following day if the case is not one
of cirrhosis or no further treatment is entertained.

Portal Venography
This recent addition to the investigations of portal hypertension has proved to be
very useful. Tt was first described by Albeatici and Campi and has recently been reviewed
by Walker, Middlemiss, and Nanson. The investigation is a simple one and without

ke

(Professor R Mulnes Walker's Case)
Fio 137 Fic. 138
PORTAL VenocraM  FiG 137 shows the deposit of dyc m the spleen and the charactenstic course of the
splensc and portal vems The portal vein runs obliquely to the night and dye fills the hepatic branches
In Fig 138 a dilated tortuous vein 1s seen running from the night branch of the portal vein towards
the midline At operation this vein was found to be 1n the falaiform ligarment.

hazard 1n patients with splenomegaly. Premedication with Omnopon is followed with
100 mgm of Pethidine ntravenously just before the splenic puncture. The needle of
S.W.G. 17 is inserted through the estumated depth of the parietes under local an:esthes.in.
It is best directed to the spleen about 4-5 cm behind the costal margin in the posterior
axillary Iine and it usually traverses the 10th intercostal space. The patient is instructed
to take a deep breath and to hold it and the needle is then inserted a further 2 cm. into
the splenic substance and the mjection of 30 ml of 70 per cent Diodrast is made as
quickly as possible. Two radiographs are taken, the first at completion of the injection
and the other 2 seconds later. Tt 1s important for the patient to stop breathing while the
needle is in the spleen.

The radiographs give a clear picture of the portal vein and it is possible to know
whether the vein will be switable for an anastomosis or not. Useless operations of
exploration may be avoided and if the portal vein is cavernomatous or greatly reduced in
calibre by mural thrombosis operations other than those directed to the portal vein itsell
will have to be elected.
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glutamate in 80 ml. of water is added 1o 500 ml. of 5 per cent glucose and g{vcn jntra-
venously in 34 hours, As an alternative, glutamic acid may be given orally in 0-5 gm.
tablets to a totat of 20 gm. in a day.

Patency of the shunt may be confirmed by portal venography provided the spleen
has not been removed. So long as the shunt remains patent and there is no reason to
believe that late thrombosis will occur, the risk of hezmorrhage is greatly reduced. The
spleen becomes rapidly smaller and the asophageal varices less tense. But the latter do
not disappear and in a few cases further blecding has taken place in spite of an adequate
porta-systemic shunt. If this happens a dircct attack on the varices is indicated without
delay for such a hemorrhage may be ftal,

Spleno-renal Anastomosis

This operation is indicated when there is portal hypertension which cannot be treated
by porta-caval anastomosis because of the condition of the portal vein, It is more
difficult than the porta-caval anastomosis and the resulting shunt is much more liable to
thrombose because of its smaller calibre. It is an end-to-side anastomosis with splen-
ectomy, The end-to-end operation which also involved nephrectomy is now obsolete.

The patient is positioned at 45 degrees with the left side turned upper-most and the
approach is made through the bed of the ninth rib with the incision extending 3-4 in,
across the costal margin. The lesser sac is entered through the gastro-colic omentum and
the splenic artery ligated in continuity. This step is always valuable as a preliminary to
splenectomy as it results in shrinkage of the spleen. The artery is located where it makes
aloop above the upper border of the pancreas and 1t is ligated with thread. Attention is
then turned to the pedicle of the spleen after division of the peritoneum along its outer
border, The vascular pedicle is dissected with great care and every effort is made not to
damage the splenic vein which is thin walled and friable. The splenic vein is controlled
with a bull dog clamp and the spleen remaved. The retroperitoneal dissection to isolate
the renal vein is then proceeded with and the latter is carefully isolated and 1ts proximal
end controlled with a Blalock clamp. The distal tributaries are controlled by encircling
hgatures. An anastomosis is then made between the splenic and renal veins using a
continuous everting mattress stitch. It 1s important that the veins should be mobilized
enough to make the anastomosts without tension and also that 1t should be at least 1 cm,
diameter. If such a diameter cannot be attamned thrombosis is very likely and the opera-
fmn should not be proceeded with., But in cases of portal hypertension the splenic vein
is usually considerably ditated and a shunt of this diameter 1s generally possible The
thoraco-abdominal wound 1s closed 1 the usual way with dramnage to the abdomen for
about 48 hours.

tho'sl‘eh(e)fc:(r’r:i);i;zt\::lr:s which follow .splenu-rcnal anastomosls. are largely the same as

C shunt. If a patient with poor hver function has been selected for
Operation he may go 1nto hepatic coma The danger of thrombosis of the anastomosts is
greater than after porta-caval shunt and this 15 due to a number of factors. The stoma
1s placed further from the site of obstruction than 1n the case of a porta-caval shunt and

‘t:io?r‘:l\::) of plcod m the splenic vemn 1s reversed after a successful shunt. In addition,

D Csolils‘ m:;dc more likely by splenectomy which 1s followed by an increase in the

Plaele ntandin increased suscepubility to mtravascular coagulation. A liberal fluid
glucose intake helps to protect the liver after porta-systemic shunt operations,
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is ascites. He suggests that improvement in liver function follows a shunt which reduces
the portal pressure. But the opinion in this country is that in patients with ascites the
operation 1s contra-indicated because of the impaired function which it implies. When
the ascites cannot be controlled with a high protein and salt free diet the prognosis is
very bad.

Blakemore still employs an upper abdominal approach, but much better access is
obtained through a right thoraco-abdominal incision and this is more commonly
employed in this country.

The pre-operative preparation is the same as for any thoracotomy. The patient should
have had breathing exercises started and begin penicillin on the day before the operation.

Two pints of blood should be available as there is always some loss of blood from
small collateral veins which are divided in the approach to the portal vein.

The operation is a thoraco-abdominal onc and the patient is positioned at 45 degrees
with the right side uppermost. The incision extends along the length of the ninth rib
and for some 5 cm. beyond the costal margin in the same line. The ninth rib is resected
and 1ts cartilage sphit longitudinally to facilitate sewing up. The pleural and peritoneal
cavities are opened and the diaphragm split to the coronary ligament of the liver.
Retractors are inserted and the lver displaced upwards. The peritoneum between the
liver and kidney s incised and the incision carried along the line of the inferior vena cava.
The foramen of Winslow 1s located and the peritoneum 1s incised along its lower and
anterior borders, Dissection proceeds through this peritoncal incision until the portal
vein is identified; a number of small collateral veins are divided at this stage. If possible
the two maim branches of the portal vein are identificd and ligated separately. Ligature
of the branches individually has the advantage of safety for the junction prevents the
ligatures from shpping off. The portal vein 1s controlled with a Blalock clamp and
divided just below its point of diviston After clearing some 4~5 cm. of the anterior
surface of the infertor vena cava a part of 1ts wall 1s picked up in a Brock mitral clamp.
An opening is made 1n this part of the inferior vena cava to correspond to the end of the
portal vein and the two are anastomosed by a continuous everting mattress suture. By
using the Brock clamp 1n this way to 1solate a part of the vena cava for anastomosis, the
main flow 1n the cava is unmterrupted during the tme that the anastomosis is being made.
Other suture techniques have been found less satisfactory and the use of a vitallium tube
certainly adds to the nisk of thrombosis  The portal pressure shotld be taken before and
after the shunt has been completed and a wedge of liver is removed for histological
examination. The wound 1s closed with a drain to the pouch of Rutherford Morison.
It is not necessary to drain the pleural cavity and no special post-operative treatment is
necessary except that generally given after thoracotomy. Post-operative heparinis not used.

Complications of the porta-caval shunt operation are uncommon. They comprise
those generally met after abdominal or thoracic operations  But if patients with advanced
impairment of liver function are operated on there may be dangerous complications. 1f
the portal blood is diverted from a liver of profoundly disturbed function the patient may
be precipitated into a condition of hepatic coma the termination of which is likely to be
fatal. In this condition the pattent may recover from the anzsthetic and lapse into uncon-
sciousness some 24 hours later The exact mechamsm of hepatic coma is unknown.
Walshe has recently shown that intravenous glutamic acid has a very beneficial effect on
the course of the disease and may restore consciousness and save life. 23 gm. of sodium
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glutamate in 80 m. of water is added to 500 mi. of 5 per cent glucose and given intra-
venously in 3—4 hours. As an alternative, glutamic acid may be given orally in 0-5 gm.
tablets to a total of 20 gm. in a day.

Patency of the shunt may be confirmed by portal venography provided the spleen
has not been removed. So long as the shunt remains patent and there is no reason to
believe that late thrombosis will occur, the risk of hemorrhage is greatly reduced. The
spleen becomes rapidly smaller and the eesophageal varices less tense. But the fatter do
not disappear and in a few cases further bleeding has taken place in spite of an adequate
porta-systemic shunt. If this happens a dircet attack on the varices is indicated without
delay for such a hemorrhage may be fatal.

Spleno-renal Anastomosis

This operation is indicated when there is portal hypertension which cannot be treated
by porta-caval anastomosis because of the condition of the portal vein. It is more
difficult than the porta-caval anastomosis and the resulting shunt is much more liable to
thrombose because of its smaller calibre. It is an end-to-side anastomosis with splen-
ectomy. The end-to-end operation which also involved nephrectomy is now obsolete.

The patient is positioned at 45 degrees with the left side turned upper-most and the
approach is made through the bed of the ninth rib with the incision extending 34 in.
across the costal margin. The lesser sac is entered through the gastro-colic omentum and
the splenic artery Jigated in continuity. This step is always valuable as a preiminary to
splenectomy as it results in shrinkage of the spleen. The artery is located where it makes
aloop above the upper border of the pancreas and it is ligated with thread. Attention is
then turned to the pedicle of the spleen after division of the peritoneum along its outer
border. The vascular pedicle is dissected with great care and every effort is made not to
damage the splenic vein which is thin walled and friable. The splenic vein is controlled
with a bull dog clamp and the spleen removed. The retropentoneal dissection to isolate
the renal vein is then proceeded with and the latter is carefully isolated and 1ts proximal
end controlled with a Blalock clamp. The distal tributaries are controlled by encirchng
llga‘}lres. An anastomosis is then made between the splenic and renal veins using a
continuous everting mattress stitch. It 1s important that the veins should be mobilized
Zl::r:iil to make the anastomosis without tension and also that 1t should be at least 1 cm,
- sheo:;l;f sucl; a diameter cannot be attained thrombosis is very likely and the opera-
B cor:lo'ld e ilioceeded with. But 1n cases f’f portal hypertension the splenic vein
‘hcraCO-);xbdo:us: wz')l(lill:;led ;md a shunt of this dl:m}etex 1s generally possible. The
about 45 hours nd 1s closed 1n the usual way with drainage to the abdomen for
tho;l;hzfcs‘r;ﬂizualnshwhlch follow .spleng-renal anastomosts are largely the same as

operation b e val shunt. If a patient with poor liver function has been selected for
areater than ane);go u‘no hepatic coma. The danger of thrombosts of the anastomosis 1s
15 placed forthor fl-pcr a}-lcaval shunt and this 1s dufe to a number of factors. The stoma
the Row of by om the site ?f ob§trpctlon than in the case of a porta-caval shunt and
thrombosts is madm the splenic vein is reversed after a successful shunt. In addition,
platelet s med ienmore likely by sp{enecmmy which 1s followed by an ncrease in the
and glucoms iraake h;:lcreased susceptibility to intravascular coagulation, A hberal flurd
& ps to protect the hiver after porta-systemic shunt operations,
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Direct Operations on the Varices

These operations are indicated for cases in which bleeding from varices has taken
place, but i which the porta-systemic shunt operations are impossible. It includes the
group of patients with congenital cavernomatous portal vein and also those with portal
hypertension duc to cirrhosis in whom the vein is the subject of extensive mural throm-
bosis, It is also indicated in paticnts who continue to have hemorrhage after a spleno-
renal shunt and in whom thrombosis of the anastomosis may have occurred. Rarely it
will be found that the varices still bleed after a porta-caval shunt in spite of patency of the
anastomosis and again an operation on the varices is indicated.

A variety of methods have been employed to deal with the varices. Endoscopic
injection with sclerosing fluid has been recommended but has not become popular and is
probably not very effective.

The operation of cesophageal transection has been described by Milnes Walker. In this
operation the aesophagus is approached through a feft fower thoracotomy. It is isolated
and controlled with intestinal clamps  Effective interruption of the veins is achieved by
dividing the esophagus completely and resuturing it. Although it is almost certain that
vewns will grow across the scar in due course, time is given in which a more free collateral
cireulation can be established. Various modifications of this operation have beendescribed,
and Boerema advocates one n which the eesophagus is opened longitudinally and the
varices are then under-run with sutures. All these operations on the eesophagus have
the disadvantage that they may be followed by stricture which will require repeated
bouginage. In addition, further hemorrhage may take place from the varices in the
stomach and cesophagus below the level of transaction.

Tanner's operation of gastric transection makes an cqually effective interruption
between the portal and systemic venous systems without the disadvantages of the opera-
tion of eesophageal section. In this operation the portal and systemic venous systems
are disconnected by an operation 1n which the stomach is transected and resutured some-
where below the cardia. In addition the vasa brevia and the left gastric pedicle are ligated
sparing only the ascending branch of the left gastric artery to preserve a blood supply to
the cardrac end of the stomach. Tanner recommended that this operation should be
performed through an upper abdominal approach and he suggested that it could be used
as an mterval operation or as an emergency procedure for hemorrhage. Access to the
upper third of the stomach may be difficult m cases of portal hypertension because of
vascular adhesions in the region of the vasa brevia and a better approach can be obtained
by doing the operation through a left lower thoracotomy and dwiding the diaphragm.

Phemuster and Humphreys (1947) introduced the operation of cesophago-gastrectomy
removing the lower cesophagus and upper third of the stomach and reconstituting the
bowel by cesophago-gastrostomy. This operatton has the effect of excising the area
bearing varices It also interrupts the portal and systemic circulations, but it destroys
the cardiac sphincter of the stomach and has the disadvantage that it may be followed by
acid regurgitation nto the esophagus with all 1ts train of serious sequal®. Learmonth
(Macpherson) who has practised this operation more recently, claims that digestive
disturbances are less marked than m cases m which the operation is performed for
malignant disease, but the operation has probably little advantage over the lesser pro-
cedure of gastric transection
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Ligature of the Hepatic Artery. RicnhofT originally performed this operation which is
designed to reduce portal venous pressure. It is based on the assumption that in cases of
intra-hepatic obstruction the raised portal venous pressure is maintained by hepatic
artery pressure through the sinusoids in which the circulations are connected and also
through the increased anastomosis which are present between the portal vein and hepatic
artery. There is some evidence that ligature of the hepatic artery results in a lowering of
portal venous pressure, but it is a dangerous operation which may be followed by massive
hepatic necrosis and death. McFadzean and Cooke who have reported their experiences
of the operation had 3 such cases in a series of 15 in which hepatic artery ligation was
performed. Some confusion exists because of the variable origin of the blood supply
of the fiver and in cascs in which the patient has survived hepatic artery ligature there
may have been an accessory supply direct from the gastro-duodenal or left gastric
arteries.

Clearly the operation is a dangerous one and its place in the surgery of portal hyper-
tension is doubtful. It may be indicated in patients with a good portal vein in whom
porta-caval shunt is contraindicated because of impaired liver function for it is tech-
nically a much easier procedure. It is contra-indicated in cases of extra-hepatic obstruc-
tion to the portal vein for in these cases ligature of the hepatic artery is certain to be
followed by liver necrosis.

Treatment of (Esophageal Hemorrhage. Although there are some advocates of
immediate operation on the lower esophagus to stop free bleeding the usual course
adopted is a conservative one. Death is not common 1n the first attack but bleeding from
varices is always very serious. The patient is kept at absolute rest and if the systolic
blood pressure falls below 100 mm. Hg a blood transfusion is given. It is important to
give blood judiciously as if the blood pressure is raised too abruptly the bleeding will be
exacerbated. Rowntree has recommended the use of an inflatable balloon in the lower
esophagus, but the method does not appear to be of great practical value.

Results

The magnitude of the benefit which patients with portal hypertension derive from
porta:caval anastomosis may be judged from the results of Blakemore who has the largest
experience of the operation. His operative mortality for porta-systemic shunts is 18 per
cent in a total of 166 cases The rather high figure may be accounted for by the fact that
he lnCll{deS ascites as an indication for the operation. In Milnes Walker's series in which
the mdlcat.wn for the operation was hemorrhage and cases with serious impairment of
Tiver function were excluded, there have been only 2 deaths mn the last 30 cases Both of
these had a moderate degree of impairment of liver function.

Blakgmore, who has followed his cases for up to 7 years, has a survival rate of 95
per cent in extra-hepatic obstruction and 82 per cent in intra-hepatic obstruction. Only 2

F:t::xr;;s lo: whomha porta-caval shunt had been performed subsequently died of gastro-
al hemorrhage. Further hzmorrhage ma i
Pt 1t e ot i ly be due to closure of the anastomosis,

This is a ¢ ly happens after a porta-caval shunt although the anastomosis is patent.
Jiver indlc;tee":;r;?(;l(x)s benefit for observations on the natural history of cirrhosis of the
er ct : .
hemorrhage, per cent to 80 per cent of patients are dead within a year of the first

In Blak 2
€more’s series there were 4 deaths from liver fajlure after a shunt operation.
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With increasing experience this complication should be rare for it usually indicates an
error of selection for operation.

Operations on the varices which arc performed when porta-systemic surgery is not
applicable are less likely to be of permanent value. It is too carly to judge these opera-
tions finally but they prevent further bleeding from residual varices.
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CHAPTER VI
PERITONEOSCOPY

Joun HosrorD

PERITONEOSCOPY, the viewing of the peritoneal cavity through an instrument introduced
through the abdominal wall is a simple but comparatively litile used method of
examination,

HISTORY

Ott, 2 Russian, in 1901 seems to have been the first to look into the peritoneal cavity
through a small opening: he used & speculum and head mirror and it is not known how
much he saw.

The first report of an attempt at peritoneoscopy by an instrument carrying its own
light was by Kelling in Germany 1n 1910- he used a cystoscope and had a fair measure
of success.

Various other attempts with cystoscopes, sigmoidoscopes, etc., were briefly reported
including one in 1925 by Rendle Short who coined the word “ceelioscopy” and used a
cystoscope 1t was not, however, until Ruddock of Los Angeles in 1934 published his
first paper describing his own peritoneoscope and its use that a wider interest was taken
in the subject. Since then there have been many articles in the Amenican Medical
hiterature on the subject though only a few 1n this country. Of the latter the first was by
Milnes Walker of Bristol in 1942 who gave a full account of the subject using 2 Ruddock’s
pes pe. Perit py was the subject of a meeting of the Royal Society of
Medicine 11 1943 and in addition to Milnes Walker as opening speaker was Cooke of
Oxford who clings to the name of laparoscopy.

In spite, however, of the fact that a sound techmque has been established for peri-
toneoscopy 1t remains a singular fact that 1t is still only used comparatively seldom in
this country and only a few people have troubled to make themselves fanuliar with it.

INDICATIONS

While a good view may be obtained of much of the abdomen by peritoneoscopy, in
practice 1t 15 found that it 1s most often of help 1n the diagnosis of liver conditions, e.g.
w determining whether a swelling 1n the upper abdomen 1s arising from the Yiver or not,
In seeing metastases m the liver when the latter 1s not palpable or distinguishing meta-
stases from cirrhosis when 1t 15 palpable, etc

Perttoneoscopy 1s helpful with any doubtful abdominal lump provided that the
physical signs suggest that 1t 1s in the anterior part of the abdomen- it 1s not hkely
to be of value in the case of retroperitoneal swellings.

The cause of a doubtful ascites is frequently made clear by peritoneoscopy— multiple

n.mhgnam nadules or tubercles on the peritoneum or omentum, or dilatation and conges-
tion of vewns are easily seen.

yo
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With increasing experience this complication should be rare for it usually indicates an
error of selection for operation.

Operations on the varices which arc performed when porta-systemic surgery is not
applicable are less likely to be of permanent value. It is too carly to judge these opera-
tions finally but they prevent further blecding from residual varices.
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examination is finished as much air as possible is fet out through the skeath, which is
then withdrawn, and the tiny opening is closed.  Unless the patient is stout it 15 usually
possible to put one stitch in the peritoncum, and the skin is closed with a stich and
sealed with mastisol.

The informatton that ¢an be derived from pentoncoscopy is net, of course, by a
considerable measure so great as that which can be obtained from 2 laparotomy because
only the anterior surface of the structures in the anterior part of the abdomen can be
seen. Howeser, by the simple manmuvre of inserting a slim metal rod through a separate

=]

Fio 133
Forobhque Telescope.
Biopsy Forceps
Pertoneoscope Sheath,
Perstoneoscope Trocar
Perfyrated Suction Tube
Trocar and cannula for pneumopenioneum

puncture hole 3 the abdominal wall the edge of vanous structures can be raised and a
;x{ew obtamed under them: the fiver edge can be raised and more of the stomach or gall

adder be seen. the omentum can be raised to expose the underlying mtestine.
ot Q;mef; 18 no contra-indication to peritoncoseopy  The sheath of the nstrument 15
uced in the ordinary way and after withdrawing the trocar a perforated Suction

:;t:er;; Zﬁss}cdfand the perxtzﬂcal cavity emptied of fiuid. The author has never known
‘at of many pints do harms though in a very tense ascites of lon i
gL be wise 10 let off some of the flwd s H i R

towly aver a longer period  If the flud i
drawn off the view is hikel S from partly
y to be confused enher from look G
under water or loohing through froth, T foshing at organs from partly

B .

Obm)(":;\&gr ;he hspccm\ h‘xopsy foreeps made for the purpose small bus of tssue can be

Srom amy o :g the peritoneoscopy §hemh. A small poruon of ussue may be removed
B4R of tumour though it is mainly of use in connection with dver biopsies

The whot E i i
e technique of petitoneoscopy is not difficalt to fearn and complications



280 TEXTBOOK OF BRITISH SURGERY

If necessary a chronically inflamed gall bladder can be recognized by peritoneoscopy
though the presence of small calculi in a fairly normal thin-walled gall bladder cannot
be determined

It is difficult 1o sec the spleen unless it is at least moderately enlarged.

There is little chance of gaining much help in the diagnosis of doubtful peptic ulcers
or early carcinoma of the stomach. In cither acute or *‘chronic™ appendicitis peritone-
oscopy is not indicated.

Utenine and ovarian tumours can usually be well seen with the patient in the Trendel-
enburg position but peritoncoscopy is not often used because a diagnosis is made by
other means.

A carcinoma of the anterior surface of the stomach can be well seen and valuable
help may be obtained by sceing growth which has spread to parietal peritoneum,
omentum, etc.

TECHNIQUE

Peritoneoscopy should be carried out in an operating theatre with full aseptic ritual
and it is of much convenience to have a table which tilts into the Trendelenburg and
reverse Trendelenburg positions.

The instrument (Fig. 139) consists of:

(1) A trocar and cannula for producing a pneumoperitoneum.

(2) The outside sheath of the peritoneoscope.

(3) A trocar for introducing the sheath,

(4) The telescope.

The procedure consists in distending the abdominal cavity with air introduced through
the cannula 1n the mid-line a Little distance above the pubes. This hfts the abdominal wall
away from the intestines and omentum, and at the same time makes the abdominal
wall firm because the air is pumped 1n by an ordinary rubber bellows with a valve untila
fair degree of pressure is reached.

An 1ncision about } 1n (0-6 cm.) 1n length 1s then made through the skin a little
distance below the umbilicus in the mid-line, and the peritoneoscope, held very firmly, is
sharply but very carefully pushed through mto the pentoneal cavity. The introducing
trocar of the peritoneoscope 1s then withdrawn from the sheath, and the telescope which
carries 1ts own light, 15 passed down the sheath, into which it fits with an air-tight washer.
Air which has escaped will be replaced so as to give room in which the instrument may
be moved about and the examination of the cavity then proceeds.

The mstrument is inserted below the umbilicus because this makes it easy to see both
sides of the upper abdomen by passing 1t upwards first on one side of the falciform
ligament and then on the other Adhesions may cause trouble 1n moving the instrument
about. It is dangerous to msert the instrument 1nto the abdomen close to a previous
incision as intestine may be adherent to the abdommal wall at this point and be injured.

By tilting the patient with the head up a better view can be obtained of the anterior
surface of the liver and stomach  Simularly a steep Trendelenburg tilt will help to see the
pelvis though it is sometimes difficult to get all the small gut up out of the way.

Under local ancsthesia many patients do not complain at all, though others resent
the abdominal distension with air, and a few experience pain when the instrument rubs
against the parietal peritoneum as it is moved about mnside the abdomen. When the
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and troubles are few. The view obtained is good and much casier to understand and
interpret than is the case with cystoscopy and gastroscopy.

The two obvious dangers are perforation of some viscera by the instrument and
hzmorrhage. The author has fortunately met ncither of these. The moment of
greatest danger is as the instrument with its pointed trocar in position is pushed through
the abdominal wall: it may impale a loop of gut against the vertebre or transfix the
great vessels as they lic on them: but the intestines are slippery things and readily move
out of the way and if the instrument is held firmly it should not reach the posterior
abdominal wall.

In a few patients an area of surgical emphysema occurs around the httle opening
in the abdominal wall due to escape of more air from the peritoneal cavity after the
single stitch has been put in the skin. It is slight, quickly disappears and has never been
known to do harm.

A more troublesome though not really serious complication may oceur when intro-
ducing the preliminary trocar and cannula for the pneumoperitoneum. Care must be
taken to make sure that st has gone right through the parietal peritoneum as well as the
linea alba. Sometimes the peritoneum is rather looscly attached to the abdominal wall
and it gets pushed ahead of the cannula instead of picreed by it with the result that the
air when pumped in strips the peritoneum up over a very wide area causing an ifuer_nal
surgical emphysema. This state of affars is difficult to correct and makes examination
most awkward or even impossible.

Great care must be taken when doing biopsies with the special instrument that
bleeding does not continue.
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CHAPTER VII
ACUTE INTESTINAL OBSTRUCTION

RopNLY Swmiti

Acure intestinal obstruction is one of the commonest of emergencies encountered in
surgery and, at any rate until quite recently, one which carried a higher mortality than
appeared reasonable, having regard to the apparent simplicity of the problem. Of recent
years, however, the results of treatment have improved steadily and the reason for this
satisfactory state of affairs is undoubtedly a fuller understanding of pathology and a
more accurate assessment of the lethal factors involved. It is, therefore, right to devcte
a certam space to a discussion of pathology and the whole subject will be presented under
the headings already employed 1n another work (Rodney Smith, 1947) reference to which
1s acknowledged:

(1) Varieties and causes of acute intestinal obstruction.
(2) Pathology.

(3) Diagnosis.

(4) General lines of treatment.

(5) Individual examples of acute intestinal obstruction.

VARIETIES AND CAUSES OF ACUTE INTESTINAL OBSTRUCTION

Acute obstructions are traditionally divided into two main groups:

(a) Mechanical or orgamc obstructions, where the onward passage of intestinal
contents is arrested by some clearly demonstrable physical barrier.

(b) Functional obstruction, where the onward passage of intestinal contents ceases on
account of some derangement of peristalsis.

Mechanieal obstruction is the commoner of the two. The cause may lie outside the
bowel, such as an intraperitoneal band or the neck of a hernial sac, in the bowel wall,
such as a stenosing carcinoma, or in the bowel lumen, such as an impacted gall stone.
Certain well recogmzed fypes of organic obstruction exist which are quite distinct,
although 1n an individual case one type may pass into another. These are:

Simple occlusion.
Closed loop obstruction
Intestinal strangulation

and these may affect the small or the large intestine.

Functional obstructions similarly fall mto two groups, paralytic and spastic, of
which the latter 1s rare.

Pathology

Simple Occlusion. Simple occlusion of the bowel brings about an orderly sequence
of easily understood changes. Below the site of occlusion the bowel empties and remains
contracted and empty. Above, the bowel fills up and becomes progressively dilated with

283
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liquid and gas. Liquid, apart from a small amount of swallowed fluid, is derived from
the digestive juices secreted by the stomach, duodenum, pancreas, liver, and small bowel.
Gas comes mainly from swatlowed air. As the bowel becomes dilated the intra-tuminal
tension rises. This rise in tension is directly responsible for the other essential changes
caused by occlusion. Peristalsis is a reflex mediated by the myenteric plexus of Auerbach,
and evoked by a stimulation of the nerve endings in the wall of the bowel. A nsing
intra-luminal tension provides a very effective stimulus. The response is first increased
peristalsis, then more violent and inco-ordinated contractions and possibly wases of
reversed peristalsis, and finally, when gross stretching has occurred, inhibition of peri-
stalsis and passive dilatation. This ultimate inhibition of peristalsis by increasing
stretching of the bowel wall may be ascribed cither to a direct effect upon intestinal
musculature, which 1s in accord with accepted physiological principles, or to the indirect
effect of interference with the blood supply. It is probable that both effects are of impor-
tance In any event the sise in tension eventually leads to circulatory stasis, cedema and
partial or complete paresis.

The Secretion and Absorption of Fluid. As the tension rises in the oceluded intestine,
there is an 1ncrease in the amount of fluid secreted by it. The cause is wholly, or at least
mainly, mechanical. Compression of the venous side of the local circulation occurs
early, and with it occurs a rise in the capillary pressure, slowing of the local circulation
and anoxic damage to the capillary bed The outpouring of fluid into the lumen of {he
bowel is accompanied by a similar outpouring of fluid 1nto the intercellular spaces with
the production of local cdema. The capacity of the intestine to absorb fluid co-
incidentally falls with the slowing local circulation and a rapid accumulation above the
site of occlusion results .

Gas in the Bowel. Apart from swallowed air, a rise in the bacterial content of the
bowel is reflected 1n the increased fermentation and production of gas, while another
source is the diffusion of gases into the lumen of the bowel from the blood stream.

Organisms in the Bowel. The rise 1n the bacterial content is accompanied by a change
in the nature of the organisms themselves, protealyue flaca tending to flourish at the
expense of other types and gram-negative organisms outgrowing gram-positive. This
change 1s of some sigmficance 1n cases of peritonitis associated with intestinal
obstruction.

The Blood Vessels in the Bowel Wall. As the tenston rises in the obstructed bowel,
important effects are produced by compression of the blood vessels in the bowel wall. A
slight rise in tension causes venous stasis with a rise in the capillary pressure, reflected by
increased capillary permeation and transudation of a blood-stained fluid into the lumen
and the 1ntercellular spaces of the intestine A further rise in tension still further slows
the circulation until a point 1s reached at which the viabtlity of the bowel is jecpardized-
1t js probable that by the time that this stage is reached the effects of pressure are no
longer confined to the venous side of the circulation but that the blood supply is still
further impoverished by compression of the smaller arterioles in the bowel wall. Nutri-
tional changes which may then occur vary from a superfictal mucosal necrosis to gangrene
of the whole thickness of the bowel wall with perforation and resultant peritonitis.

Simple occlusion, then, causes-

(a) Distenston proximal and collapse distal to the site of occlusion with proximally
a rise in intra-luminal tension.
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(b) Increased peristalsis, then inco-ordinated and possibly reversed peristalsis, and
finally inhibition of peristalsis.

(¢) Increased secretion and decreased absorption of fiuid above the site of occlusion.

(d) Increased gaseous content in the bowel above the occlusion, mainly from swal-
lowed air, but also from bacterial fermentation and diffusion of gases from the blood
stream.

(e} An increase in the bacterial content of the bowel above the occlusion accom-
panied by a change in the character of the flora.

(f) A variable degree of vascular damage to the bowel wall.

These are six constant pathological changes, varying only in degree. From them there
follow many secondary effects, the nature of which depends upon the site of occlusion
and the function of the bowel occluded.

High Small Bowel Occlusion. All the changes described above are present but the
picture is dominated by the rapid severe loss of fluid and electrolytes from the circulation,
It has been shown that even normally some 5-7 litres of fluid per day pour out into the
upper reaches of the gastro-intestinal tract as digestive secretions, and to this must be
added the fuid exudate produced by intestinal dilatation and the resultant circulatory
congestion. If this mass of fluid is lost, either in the vomit or stagnating in the difated
coils of intestine, gross dehydration and chemical imbalance results.

The Secondary Effects of Dehydration
(1) CHANGE IN THE VISCOSITY OF THE BLoOD

To compensate for the loss of fliid there is a withdrawal of flud from the inter-
stitial body tissues. This source of available fluid 1s soon exhausted, the volume of blood
Plasma begins to drop and there is an increase 1n the viscosity of the blood with a general-
ized slowing of the circulation. In cases of high obstruction there may occur a huge
reduction in the oxygen content of the venous blood.

(2) CHaNGES IN THE CHEMISTRY OF THE BLooD

Compensating in part for the fall in chioride, there 15 a sharp rise in the plasma
bicarbonate. At the same time there is a rise mn the blood urea and non-protein nitrogen.
This 1s due to three things  concentration on account of fluid loss, increased production
and decreased elimination. Production 1s increased by increased tissue breakdown,
either locally from vascular damage to the bowel wall, or generally as the result of
anox®mia and circulatory stasts accompanymng dehydration  Elimination 1s decreased
by the reduction 1n the amount of urine excreted and by damage to the kidneys by
curculatory stasis. Depletion of potassium is also rmportant and can itself cause paralytic
1le1{s ]f 18 less easy to demonstrate than depletion of chloride, for the potassium ion is
mainly intracellular and the plasma level may remain unaltered.

(3) CHANGES IN THE KIDNEY

Although constant changes 1n the kidney have not been described, some interference

wit] i
.h renal function is common, probably as a result of anoxic damage to the renal
epithelium,
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Low Small Bowel Occlusions

The function of the upper small intestine is mainly secretory, that of the lower small
intestine mainly absorptive. The manifestations of low small intestinal occlusion are
thus different in several aspects from those of high small intestinal occlusion. The onset
of vomiting 1s later and the degree less marked. Instead, there is a growing abdominal
distension as the small bowel fills up with liquid and gas. Today there is still room for
discussion about the exact pathology and the lethal factors involved in low occlusions.
It is now generally agreed that dehydration and chemical imbalance play an important
part, even if there has been no vomuting at all, for the large volume of hquid lying
unabsorbed 1n the distended small bowel is lost from the general circulation just as
surely as vomited fluid. Some authoritics, such as Robert Holt of Manchester (1934;
1939) have for many years stoutly maintained that this is the only factor of really vital
importance. Others have been impressed by certain clinical differences between high and
low occlusions and thought to explain them by assuming the presence of an additional foxic
factor, claiming that in the evil-smelling, stagnant fluid in the occluded ileum a poisonous
substance is produced, probably by the breakdown of protein, and absorbed into the
general circulation with adverse effects. A mass of conflicting evidence about the nature,
route of absorption, and action of this elusive toxin has been collected over the course of
the last two or three decades and it does appear to the writer that it is not possible to
exclude altogether the possibility that the combination of heightened bacterial activity
in the intestinal lumen and vascular damage to the bowel wall may lead to the production
and absorption of a chemical capable of causing circulatory depression. Nevertheless it
1s commonly thought today that the “toxemic” manifestations of low small intestinal
acclusion can all be explained on a basis of dehydration and electrolytic disturbance and
that the apparent clinical differences between high and low occlusions are due to differ-
ences 1n the rate of fluid loss and the nature of the clectrolytic, metabolic, and hormonal
disturbance.

Occlusion of the Large Intestine

Occlusion of the large intestine 1s nearly always caused by a carcinoma, less often by
diverticulitis.  If the ileocaecal valve 1s competent and prevents reflux, the gaseous
distension of the closed segment of large bowel leads to a rapid rise in intra-luminal
tension and early embarrassment of the vessels in the bowel wall, If the ileo-cacal valve
1s incompetent, there 1s a less rapid rise 1n tension 1n the large bowel but early onset of
secondary ileal obstruction Lethal factors include dehydration and chemical imbalance
assoctated with this ileal occlusion, perforation of the bowel due to patchy necrosis
anywhere above the growth, but most commonly in the cecum, and respiratory and
circulatory embarrassment due to extreme abdominal distension.

Closed Loop Obstruction
Closed loop obstruction without strangulation 1s of rare chimical occurrence except
for two conditions: obstruction of the large bowel 1n the presence of a competent ileo-
czcal sphincter and obstruction of the appendix. It can also occur in obstruction of a
Meckel’s diverticulum. Clinically the three phases of closed loop obstruction are most
perfectly seen n a case of acute obstruction of the appendix The first phase may be
ascribed to the stimulation of nerve endings and the reflex results of such stimulation.



ACUTE INTESTINAL OBSTRUCTION 287

Thus pain in the region of the umbsilicus occurs, being central and not accurately local-
ized, followed by nausea and vomiting. Later a phase of “toxemia” occurs and clinically
the patient may resemble a case of low ileal obstruction. The final phase is perforation
and peritonitis, the severity of which depends upon the virulence and concentration of
organisms within the appendix.

Intestinal Strangulation

Of the many varieties of acute intestinal obstruction, the most fatal are those in
which the bowel is deprived of its blood supply. The term strangulation is often used to
denote any case of this hind whether the blood supply is in fact truly “strangled” by an
occluding band or the tight neck of a hernia or obstructed by thrombosis or embolism
of the vessels in the mesentery. Strangulations are conveniently considered under three
headings, according to the length of the loop strangulated. Other important factors are
whether the loop is inside the general peritoneal cavity or outside it, for instance in a
hernial sac, and whether the vascular occlusion is arterial, venous or both.

Long Loop Strangulation

Mesenteric Vascular Occlusion. This may be arterial, venous or both and thrombotic
or embolic. Arterial occlusions are rather more common than venous. Although the
original pathology may be thrombotic or embol, primary thrombosis is rare, the
pathology most often found being thrombosis on top of original embolism. The
:Et.iological factors include endarteritis, atheroma and arteriosclerosis. Although one
might expect that an ischzmic infarct would follow arterial blockage, this is rare, an
hamorrhagic infarct being by far the commoner result. Venous occlusions are nearly
all thrombotic, some of the causes being local sepsis, cirrhosis of the Liver and poly-
cyﬁ_mmia‘ In venous occlusions an hemorrhagic infarct 1s also the usual tesult, with
rapld'cnpillary engorgement and the outpouring of a blood-stained fluid into the lumen
and tissue spaces of the bowel and into the pentoneal cavity. (Edema of the bowel and
mesentery soon becomes marked and 1f survival continues long enough can eventually
gead to occlusion of the arterial circulation. As 1n artental occlustons, the initial blockage
1s extremely liable to b followed by an extension of the thrombosis into the arcades and
smaller veins.

N The Cause of Death. in long loop strangu]z}tion death usually occurs before gangrene
as been followed by peritonitis  The cause is the sudden extreme loss of fluid which
leads to early carculatory failure  As a generahization one may say that the longer the

1
00p the shorter the survival, though cases have been recorded of survival after occlusion
even of the superior mesenteric artery

Medium Loep Strangulation

This term is usually taken to mean a loop 4-5 feet long Chnically, as in the long

thrS:;:g;“EUIatlon’ tht? condition 1s not common and the most usual causes are mesenteric

attended b ?; embolism or volvulus. Strangulation of a loop of medium length is

‘V“hdrawalyof; same pathological changes as thosg described for a long loop, but as the

patient I uid from the circulation 1s less rapid this phase may be survived and the
Nt live until gangrene and perforation of the bowel occur

loo,
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Short Loop Strangulation

The commonest cause of short loop strangulation is strangulation in an external
hernia. Other causes include constriction by bands and strangulation of an internal
hernia. Pathology may conveniently be considered under two headings:

(1) Changes above the strangulated loop.
(2) Changes in the strangulated loop.

The changes occurring above the strangulated loop are precisely the same as those
occurring in the case of simple occlusion at the same level. The changes in the strangu-
lated loop are exactly the same as those already described as occurring in long and
medium loop strangulation, the difference being merely one of degres. In the vast
majority the occlusion is venous, at least to start with, and the first phase is one of
increased capillary permeation with the outpouring of a blood-stained fluid into the
lumen and tissue spaces of the bowel and into the hernial sac or peritoneal cavity in
which the bowel happens to be lying. This loss of fluid is in itself unimportant but it
must be remembered that the loss of fluid from above the loop may be of great importance
particularly if the loop is a high one. Later, gangrene and perforation of the strangu-
lated loop lead to spreading infection and it is possible that a circulatory depressant
produced by septic autolysis of the bowel may exert some effect.

Functional Intestinal Obstructions
Functional intestinal obstruction may be paralytic or spastic or a mixture of the two
Paralytic ileus may result from causes which are generalized or localized and may be
classified thus:
(1) Generalized Causes.
(a) Circulatory Failure
(1) Pneumonia
Qi) Urema,
(m) “Shock Syndrome.
depletion.
(v) Other advanced toxic states
(b} Neurogenic Causes. Splanchnic Irritation or a Reflex via the Splanchnic
Nerves

Dehydration  Electrolytic imbalance. Potassium

(1) Renal causes- trauma, renal colic, etc.
(1) Retro-penitoneal hematoma or cellulitis.
(i) Acute pancreatitis
(1v) Any severe generalized trauma, particularly if painful, e g. Multiple
fractures

() Local Causes. (Damage to the neuromuscular structure of the bowel wall,
causing paralysis through a direct local effect, as well as possibly through
reflex inhubition of penstalsis via the splanchmc nerves and the general
effects of circulatory depression and electrolytic imbalance):

(i) Gross intestinal distenston.
(ii) Embarrassment of the circulation in the bows! walt
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(i) Trauma at operation; rough handling; cooling or drying of the exposed
bowel.
(iv) Peritonitis.

Of these, local causes are the most common. Trauma at operation causes paralysis through
a splanchnic reflex. Di ion has the triple effect of initiating a similar reflex, of
damaging contractile power of the intestinal muscle by the mere mechanical stretching
and of causing tocal circulatory stasis with vascular damage. Peritonitis causes paralytic
ileus on account of the circulatory depression of a bactertal toxmia, by a reflex inhibi-
tion via the splanchnics as a response to peritoneal irritation, and directly by inflammatory
changes in the bowel wall. Whatever the cause of a paralytic obstruction, in the absence
of peristalsis the bowel becomes filled with fluid and gas and there is a steady rise in the
intraluminal tension. The resultant stretching of the bowel wall reinforces other causes
producing ileus and, just as in any other variety of acute obstruction, vascular changes
soon appear, starting with capillary engorgement and cedema and ending with local
necrosis of the bowel wall, perforation, and peritonitis. It will be seen that death in
paralytic obstruction is intimately connected with the mechanical factor of disten-
sion. Even if the primary cause is a generalized one, this distension may well end in
vascular damage and ultimately peritonitis. Thus, even if the cause of the paralysis
cannot be treated, the treatment of the intestinal distension is clearly of paramount
importance.

Spastic Functional Obstructions

Functional obstructions which are entirely spastic are rare, though a number of
cases have been described. The causes include (Steindl, 1926):

(1) Injury to peritoneal nerve plexuses.

(2) Causes directly affecting the intestinal tract, trauma, etc.
(3) Irntation of intestinal contents.

(4) Hysternia

(5) A group of cases of unknown etiology

The pathology resembles that of simple occlusion, the occluding agent being a
segment of bowel 1n spasm

Diagnosis

The three cardinal symptoms of acute intestinal obstruction are pain, vomiting, and
Imtestinal dustension, usually presenting in this order

Pain. In uncomplicated simple occlusions the cause of pain is hyperperistalsis in
response to the rise of intra-lurnal tension. The pam is therefore colicky, felt around or
Just above the umbilicus in small bowel obstructions and in the hypogastrium in large
b0\.vel obstructions. Strangulating obstructions give rse to waves of severe colic between
which a steady pain is felt, occasionally referred to the back. Severe local pain also
oceurs in late cases complicated by peritonins. With pain must be considered tenderness,
ple occlusions do not cause tenderness, unless gross stretching’
s in late occlusions of the large intestine. A strangulating

guarding, and nigidity, Sim,
of the bowel is present, a

T
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obstruction causes tenderness and muscle guarding, while the onset of peritonitis is
indicated by tenderness, rebound tenderness, and reflex muscle rigidity.

Vomiting. Vomiting usually occurs reflexly soon after the onset of obstruction.
Later, obstructive vomiting characteristically starts by consisting of clear fluid and
undigested food, becoming bile-stained and finally dark brown and evil-smelling, the
so-called “feecal vomiting.”

Abdominal Distension. Abdominal distension is maximal in low obstructions,
including large bowel obstructions, and minimal in high obstructions. For anatomical
reasons, the dilating small bowel tends to produce hypogastric distension, whilst 2
dilating large bowel gives rise to distension and hyper-resonance in the crcal area and
across the abdomen, at or above the level of the umbilicus. ’

Other clinical features include:

Absolute constipation, usually, though not invariably, present after perhaps one
bowel action.

Changes i temperature, pulsc and respiration are very variable and indicate complica-
tions of obstruction rather than obstruction iself, c.g. elevation of temperature with the
onset of infection; elevation of pulse ratc with a diminution of blood volume; embar-
rassment of respiration with gross distension and a raised diaphragm.

A dirty tongue and offensn e breatl: appear early.

Visible peristalsis. Visible coils of bowel arranged in a “ladder pattern” may be seen
if the abdominal wall is thin and atrophic.

A palpable mass, neoplastic or infl tory, may be d d, or occasionally the
outline of a single distended loop of bowel in a case of volvulus.

Auscultation of the abdomen may be important. The exaggerated, high-pitched
tinkling sounds of an organic obstruction contrast with the absolute silence of a para-
Iytic ileus.

Rectal e and ¢ of the hernial orifices must never be omitted.

It is, for instance, only too easy to overlook a strangulated femoral hernia in a fat
woman,

Investigations

The diagnostic enema 1s of some value If obstruction is present, a result is often
obtained with an nitial enema but subsequent enemata are returned clear. While this
method of 1nvestigation may be of use 1n some doubtful cases, clinical and radiological
evidence 15 1n most cases sufficient to make a certain diagnosis without it. Moreover, the
value of subsequent X-rays 1s vitiated by giving an enema.

Leucocytosis does not mean obstruction but may occur if complications of obstruc-
tion are present, e.g peritonitis

Urinary Analysis gives an indication of the degree of dehydration and chloride
depletion. Occasionally a paralytic obstruction 1s shown to be due to acute pancreatitis
by a high urinary diastase

Radiological Diagnosis. Plain films of the abdomen m the supine and erect positions
will show the distribution of gas and the presence or absence of fluid levels. Positive
evidence on which reliance may be placed 1s available some six hours or so after the
onset of obstruction and the site and type of obstruction can be deduced in many
cases.



Erect
Supine

Fic 140 X-rays showing acute obstruction of the ileum, with typical distribution of gas in the supine
film and multiple fluid levels in the erect fitm

Supine

Ercct

Fio 141 X-rays showing obstruction of the pelvic colon, with the whole large bowe! dilated with gas
and, 1 the crect film, & long single fluid level 1n the cecum Competent leo-czcal valve and no
secondary ileal dilatation.
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Supine .

FiG 144. X-rays showing a single very large gas-filled loop and a single fluid level; volvulus of the pelvic
colon.

Supine

Fia 145, X-rays showing volvulus of the czcum wi
distended with gas and with a long flud level inat,

hich has rotated into the centre of the abdomen,
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Treatment

Twenty years ago, the treatment of intestinal obstruction posed no awkward problems
for once the diagnosis had been made, operation followed as soon as possible. Today
the position is not quite so simple, for it has become abundantly clear that in some late
cases of simple occlusion, dehydration and chemical imbalance can make the patient so
1ll that immediate operation carries a higher risk than delayed operation after prelim-
wnary treatment with intravenous fluids and gastro-intestinal suction. Itis even true that
1n some cases occluston, due primanly to adhesion, kinking and distension, may resolve
spontancously under such non-operative treatment. Three possible lines of treatment
are thus available:

(1) Immediate operation.
(2) Delayed operation.
(3) No operation

Ideally, all strangulating obstructions are best treated by immediate operation, for the
risk of allowing gangrene of the bowel to occur rules out any delay, all simple occlusi‘ons
by delayed operation, after a vasiable period of intravenous fluids and gastro-inlesll.nal
suction, and all cases of uncomplicated paralytic ileus by suction and intravenous ﬂuu:ls,
without operation. In practice, matters do not work out quite like this, for difTercnt.laI
diagnosts is not sufficiently accurate to distinguish the various types of obstruction with
certainty, particularly in the early stages

Thus all obstructions seen during the first 24 hours should be treated by early opera-
tion. If symptoms have been present for more than 24 hours, it is justifiable to delay
operation in some cases. The only criteria for this delay are:

(a) No signs at all suggestive of a strangulating obstruction are present. .

(b) Since strangulation cannot be nigidly occluded, the risk of delay resulting in
gangrene of the bowel must be considered to be less than the risk of intervening while the
patient 1s grossly affected by dehydration, electrolytic imbalance, and intestinal dilatation.
Once suction and intravenous fluids have reduced the risk of operation, the
relative merits of delay and no delay alter and the second criterion soon ceases to apply-
In the opinion of the writer, 1t 15 often right to treat a late organic obstruction by a short
period of suction and intravenous fluids, followed by operation, and occasionally
obstruction 1s relieved by suction and operation proves unnecessary, but this is very
different from setting out to treat obstruction with suction and with the avowed intention
of avoiding operation altogether. This is a dangerous method and it must be recognized
that valuable as the use of suction 1s, 1ts misuse may be lethal.

Varieties of Gastro-Intestinal Suction. Gastro-intestinal suction of some kind plays
a part in practically all intestinal obstructions. The tube employed may be a short tube
or a long tube. The short tube, the tip of which lies in the stomach or upper duodenum
will empty and keep empty the stomach and do a little to deflate the upper small intestine.
Effective intestinal suction can only be achieved by using a long tube, such as the Miller-
Abbott double lumen tube or the Harris single lumen tube. The former 1s passed
into the stomach with the balloon collapsed or containing a little mercury, and once the
pylorus is passed the baltoon 15 mflated, suction 1s applied and the tip of the tube 1s
carried down to the site of obstruction
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The Choice of Tube. If immediate operation is decided upon, the stomach should be
empticd by suction and a short (Ryle's) tube left in situ. Itis o.f vital im[_)ort.nncc to kecp
the stomach empty during induclion of anwsthesia, for the risk of aspiration of vomit
into the air passages has been increased by the use of modern relaxants.. If delayed
operation is intended, again gastric ot duodenal suction with a short tube is prefer.nble
to wasting time and exhausting the patient in the not casy technique of passing a Miller-
Abbott tube through the pylorus. 1f paralytic ileus uncomplicated by an organic lesion
requiring surgery is to be treated by suction and intravenous fluids, gastric or duodenal
suction may well be insufficient and the long tube, passed under radiological control,
may be essential.

How much Water and Salt? Half the battle in the treatment of intestinal obstructions
lies 1n the elimination or prevention of dehydration and electrolytic imbalance. The
whole question of fluid batance is fully discussed in Chapter IX and will not be further
examined here, except to say that whether operation is to be immediate, delayed, or
avoided altogether, early attention to this side of the problem is all-important.

Angzsthesia

Deep general anssthesia is to be avoided. Local anasthesia is suitable for some cases
of strangulated hernia Laparotomy demands good muscular relaxation. Regional
blocks and spinal anesthesia were justly becoming popular in the late 19305 and early
1940s but today 1t seems probable that light narcosis and analgesia, supplemented by a
relaxant provides the best form of an®sthesia.

General Surgical Technigque

No attempt will be made to cover all aspects of surgery for intestinal obstruction,
but certain important general observations may be made*

(1) Clinteal and radiological evidence should indicate the site of obstruction suffi-
ciently accurately to decide the most appropriate incision.  This should usually be large,
for no avoidable difficulties of access should be accepted

(2) Rough handling of the distended bowel, pulling on the mesentery, heavy retrac-
tion, and loss of warmth and fluid by evaporation from the surfaces of exposed viscera
should be eliminated as far as possible.

(3) Evisceration 1s not in 1tself harmful. In the presence of gross distension it is
often better to allow the dilated coils to prolapse out of the wound and be supported
in warm, moist packs by an assistant, so that a clear view of the obstruction is obtained.

Post-operative Care

The general features of post-operative management are dealt with elsewhere. After
an operation for intestinal obstruction the particular necessities are:

(1) Mamtenance of flud and electrolytic balance.

(2) Gastro-intestinal suction until normal peristalsis is re-established. 1t is of par-
‘gl::r::r mportance not to withdraw suction too early after resection of bowel for gan-

3) The use of antibiotics to control or prevent peritomtis,
t tonitis, which is a common
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If the bowels do not act for several days, no serious difficulties arise if dilatation
of the small bowel is prevented by gastro-intestinal suction. The use of aperients and
peristaltic stimulants, such as pituitrin, eserine and the like, is seldom effective and often
harmful, while although an enema may be useful when tone has returned to the small
bowel and the large bowel is distended with gas, it is merely exhausting to the patient
if given at the wrong moment when abdominal distension is*due to dilatation of the
small intestine.

Individual Varieties of Acute Intestinal Obstruction

The following is a useful classification of intestinal obstructions (Rodney Smith,
1947).

(1) Those due to development anomalics.
(a) Atresia and stenosis of the bowel.
(b) Imperforate anus.
(¢) Compression by developmental bands,
(d) Volvulus associated with mal-rotation of the mid-gut.
(e) Obstruction caused by a Meckel's diverticulum,
(f) “Meconium Ileus.”

(2) Other “‘Mechanical™ Obstructions
(a) Strangulated hernia, external and internal.
() Volvulus.
(¢) Intussusception.
(d) Obstruction by bands or adhestons.
(e) Intra-luminal impaction (e g. gallstone obstruction).
(/) Pressure by a tumour outside the bowel.
(3) Obstructions of Inflammatory Origin.
{a) Duverticulitis.
(b) Ileo-czcal granuloma
(c) Post-mflammatory strictures
(4) Obstruction by Intestinal Neoplasms.
(a) Primary carcinoma
(b) Sarcoma.
(c) Secondary deposits m the bowel wall
(d) Bemign neoplasms
(5) Obstruction from paralyss of the bowel or interference with its blood supply.
(a) Paralytic tleus
(1) with pentonitis,
(1) without peritomtis.
(b) Mesenteric vascular occlusion

Certain of these demand indwvidual consideration

Strangulated Herniz (External and Internal)

Strangulated external hermia is the most common cause of acute intestinal obstruc-
tion, the frequency of the varous types being approximately: inguinal 55 per cent,



ACUTE INTESTINAL OBSTRUCTION 297

femoral 20 per cent, umbilical 15 per cent, ventral § per cent, rare hcmfas 5 per cent.
The constriction producing strangulation may be the muscular or fﬂSC.lfll boundaries
of the hernial ring, the peritoneal neck of the sac, or, particularly in umbxhca\.or ventral
hernize, a band or adhesion inside the sac. Volvulus of a loop of intestine inside a large
hernia also occurs. Strangulation of part of the circumference of the bowel wall occurs
particularly in a femoral hernia (Richter’s hernia).

DIAGNOSIS

The earliest symptoms are usually referable to the hernia, which becomes tense,
irreducible, painful, and tender, while abdominal colic, vomiting, and distension soon
indicate obstruction above the strangulated loop. Later, the general effects of dehydra-
tion and electrolytic imbalance develop, and later still gangrene of the bowel wall gives
rise to cedema and discoloration of the skin over the hernia and the onset of peritonitis.

Treatment. The strangulated bowel is directly approached through the hernial sac,
which s usually entered at the fundus, the dark fiuid exudate sucked or mopped out and the
responsible constriction is sought and cut or stretched. The strangulated bowel can
now be drawn into the wound to bring into view the bowel directly above and below the
loop, and carefully examined to determine its viability which is assessed largely upon
these factors.

Viable Not Viable
Colour Red - dark purple Black —> green
State of the wvisceral Peritoneal sheen still present, though  Lustreless, shaggy appearance of the
peritoneum, there are, perhaps, small subserous bowel.

hazmorrhages.

State of the mesentery (Edema of the mesentery but pulsa- Thrombosis of main vessels. No
tion felt in the larger vessels No pulsation felt.
thrombosis

Reaction to warming Colour 1mproves from plum colour  Colour fails to improve. Stll no
to red Peristaltic wave seen to pulsation in the main vessels No
pass along the loop penstaitic wave seen.

The two constriction grooves across the bowel where pressure has been maximal
are particularly examined 1If the bowel 1s viable it is returned to the abdomen and the
hernia reparred If not viable, resection and anastomosis for the small bowel or
exteriorization of the rarely strangulated large bowel are the accepted methods of treat-
ment A doubtful constriction groove on a viable loop can be invaginated by a ting of

Lembert sutures.
Strangulated Internal Hernia

Strangulated internal hernia may occur:

(@) Through a defect 1n the diaphragm.

(b) Into one of the retro-peritoneal fossz around the duodeno-jejunal flexure, ileo-
cxcal region or pelvic meso-colon

(¢) Through a defect, congenital or post-operative 1n a mesentery.

(d) Through the foramen of Winslow (aditus to the lesser sac);

(e) Into the broad ligament.

A complete pre-o;?emtive diagnosis is clearly unlikely, but a general diagnosis of acute
\ntestinal obstruction without evidence on which to exclude strangulation should lead
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to carly laparotomy and release of the bowel, which is examined and dealt with in
exactly the same way as in an external strangulation.

Obstruction by Bands and Adhesions. Post-operative Mechanical Obstruction

A congenital peritoneal band such as that often found associated with a Meckel's
diverticulum may cause obstruction, but the most common and most important problem
under this heading is post-operative mechanicat intestinal obstruction. This can occur

FiG- 146. (o) X-ray showing a single grossly dilated coil of seyunum necessitating reoperation ten days
after laparotomy for a shell wound of the abdomen  Note retamned shell splinter and Miller-Abbott
tube that would not enter the loop  (5) Post-operatne X-ray showing normal distribution of gas

in many ways, from adhesion, kinking and cedema, compression by inflimmatory
bands, edema of an anastomosis, ensnaring of the bowel by mechanical factors con-
cerned with the techmque of the operation, volvulus brought about by adhesion of
afferent and efferent imbs of an tsolated loop The subject of post-operative obstruction
is an immense one and there is room here for only certain important generalizations:

(1) Most post-operatne obstructions are mechanical and not paralytic. To call
them all “paralytic ileus™ 1s one sure way of losing Iives, though it is true that the result-
ant biochemical upset may cause interference with penstalsis and exaggerate the condi-
tion.

(2) Obstructionduring the first few days after operation 1s usually due to non-strangu-
lating causes, such as stomal cedema, or adhesive peritomtis with distension and kinking,
and is often incomplete. Treatment with gastro-intestinal suction and careful control
of dehydration and chemical balance will propably succeed, but radiological control i's
important and persistence of complete occlusion or the demonstration of a single coil
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of distended bowel unaltered in consecutive films should lead 1o reopening the
abdomen (Fig. 146). o

(3) Mechanical obstruction occurring suddcply a \w:'ck or more after operation is
seldom relieved by any measure short of operation and is not infrequently caus.ed by a
band and strangulating in type, even though clinical features may not suggest this, Itis
thus advisable to waste no time but reopen the abdomen as soon as possible.

(4) Recurrent bouts of partial obstruction occurring intermittently after a wid_espread
acute or chronic peritonitis call for gastro-intestinal suction, intravenous'ﬂ.uxds and
radiological control. Unless prompt relief of obstruction occurs, laparotomy is indicated
for although strangulation is uncommon in this variety of obstruction it can occur..

Acute Obstruction by an Intestinal Neoplasm

Obstruction by an innocent neoplasm is rare, although intussusception in an adult
may be caused by a submucous lipoma, for instance. Carcinoma of the large bowel is,
however, a common cause of obstruction, particularly the malignant stricture in the
pelvic colon or pelvi-rectal junction. Complete occlusion usually follows a period of
increasing partial occlusion and is precipitated by impaction of frces in the narrowed
lumen and by edema and inflammation. Gaseous distension of the proximal large
bowel may become extreme and ultimately lead to patchy ulceration and even perfora-
tion, the cecum being the most frequent site of this complication. The rapidity with
which the rising intra-luminal tension is transmitted to the terminal ileum depends upon
the competence of the ileo-cecal valve.

Diagnosis. This dozs not usually present difficulties and plain X-rays are of very great
value in determining the site of occlusion and excluding volvulus of the pelvic colon. In
doubtful cases a barium enema under lower pressure will confirm the site, without
risk (Figs. 147 and 148).

Treatment. Two opposite lines of treatment are available. Exploratory laparotomy
may be performed, in the hope that a mobile carcinoma may be found and excision of
the growth and relief of obstruction achieved by ane operation, oc failing this that some
useful information may be obtained by palpating the growth, even if a preliminary
colostomy is then preferred to immediate excision. Alternatively, laparotomy may be
eschewed as unnecessary and even harmful, obstruction being relieved by a carefully
sited colostomy, resection being performed on the unobstructed patient 2-3 weeks
later. There are eminent supporters of each view and the following comments express
the writer’s own opinions:

(1) Immediate resection 15 occasionally indicated in the very early or partially
obstructed case with minimal distension. In most cases resection is to be rejected, not
because it presents great technical difficulties, but because distension of the bowel means
shortening of the mesentery and it is very easy to accept a less than adequate Iymphatic

clearance. This applies to resection and end-to-end anastomosis and to the Paul-
Mikulicz operation

(2) Palpation of the growth does not allow an accurate assessment of local oper-
ability, for a large and apparently fixed growth may be smaller and quite mobile once
@dema and inflammation have subsided as a result of a proximat colostomy. Moreover
lh; softened, cedematous bowel directly above the growth may quite easily be ruptured
with gross contamination of the peritoneal cavity and probable death of the patient. ’



Fig 148 (@) Plain X-ray from a patient with acute obstruction two years after hemicolectomy for
carcinoma of the cecum The short gas-filled segment of transverse colon suggests a new premary

carcinoma of the splenic flexure  (5) Barum enema confirms this
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(3) There is thus a very good case for treating all but the earliest cases by a proximal
defunctioning colostomy, not cxecostomy, without exploration, planned rescction being
carried out 2-3 weeks later.

{4) Carcinoma of the cweum, ascending colon, or hepatic flexure is less likely to
cause complete obstruction than carcinoma of the distal large bowel. When it docs, one
stage hemicolectomy can usuaily be performed with safety and adequate Iymphatic
removal, Occasionally ileo-transverse colostomy may be preferred as a first stage,
paving the way for later resection.

Mesenteric Vascular Ocelusions
Occlusion of the mesenteric blood vessels supplying part of the intestine is a catas-
trophe which causes one of the most fatal of all varieties of intestinal strangulation. The
occlusion may be embolic or thrombotic and the causative factors include:
(1) Embolic:
(a) Endocarditis.
(b) Atheroma of the aorta.
() Arteriosclerosis.

(d) Any disease in which thrombi form and may become detached into the
general circulation.

(2) Thrombotic:
(@) Any stenosis of the portal system, splenic anazmia, cirrhosis of the liver.
(b) After certain operations, especially acute appendicectomy, spl Y,
pelvic operations.
(¢) After trauma to the mesentery, especially after volvulus, intussusception, or
strangulation in a hernia.
(d) Rarely as a result of a mesenteric neoplasm, e.g a lymphoblastoma.

Pathology. Mesenteric occlusions may be classified as:
(1) Arterial, accounting for 51-2 per cent of cases in the series of Bowen and Felger
(1942), which may be subdivided into:
{a) Embolic.
(6) Thrombotic.

(2) Venous Thrombosis, accounting for 42-8 per cent of cases in the same series.

. (3) Arterial and Venous Occlusion, accounting for 6 per cent of cases in the same
TIES.

Artenal embolism is commoner than spontanecus thrombosis but after emboli
ofa matn vessel has occurred extension of the arterial occlusion proceeds by spreading
thrombo.sm into the smaller vessels. Primary arterial thrombosis due to atheroma or
endarterits of the mesenteric vessels themselves 1s rare. Arterial or venous occlusion is
followed by hamorrhagic nfarction with edema and distension. Spontaneous recove:
of the bowel 15 possible if occlusion of a main stem is not followed by rapid thrombot?c’

extension into the small arcades thus destro
n ying all chance of a collateral cir i
making gangrene certain. culation and
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Diagnosis. Severe colicky pain and vomiting are accompanied by extreme peripheral
circulatory failure due to the loss of fluid from the circulation into the lumen and tissue
spaces of the infarcted bowel and peritoneal cavity. Abdominal rigidity, tenderness, '
and rebound tenderness are present and ascites is often detectable clinically. A palpable;
tumour is occasionally found and a high leucocytosis is usual,

Treatment. Laparotomy should be supported by energetic treatment of shock,
which may be extreme. Blood transfusion is nearly always called for.

Intestine which is gangrenous must clearly be resected, but the treatment of
engorged and cedematous intestine short of gangrene depends upon the site and extent.
A limited infarct of the small intestine should be treated by resection and anastomosis,
of the large intestine by exteriorization. The routine use of anti-coagulants has had a
profound eflect upon prognosis in thesc cases, in preventing extension of thrombosis
into neighbouring mesenteric vessels. Very extensive infarction has in the past led to
resection of even 18 or 19 fect of small intestine, but only very occasionally has recovery
followed. Tt 1s now believed that in_the absence of actual gangrene the best hope of
success lies in avoiding resection in these very extensive infarctions ar&i_tjg{lﬂg_ﬂ_lf_

patient with gencral measures and anti-coagulanis..

Volrulus

Acute volvulus of the small intestine is rare, though strangulation of a loop of bowel
may sometimes be complicated by rotation of the loop. Laparotomy allows it to be
released and untwisted. Viability is then assessed and if the bowel is considered not
viable resection and anastomosis is carried out.

Acute volvulus of the large bowel most commonly 1nvolves a long redundant loop ?f
pelvic colon. Rapid extreme distension is a feature of this form of obstruction and plain
X-rays confirm the diagnosts (Fig. 144). At operation the bowel is untwisted and 2 rcctﬂ.nl
tube passed by an assistant guided into the dilated loop. A non-viable loop Is
extertorized

Intussusception

The telescoping of a segment of bowel into that distal to it, intussusception, may
occur with or without a demonstrable cause. Infrequently, a simple tumour, such as a
submucous lipoma projects into the lumen and forms the apex of an intussusceptum.
This may occur at any age and in large or small bowel.

Idiopathic Intussusception, with no demonstrable cause, occurs mainly in babies or
young children, the apex of the intussusceptum (the invaginated bowel) being small
intestine or the ileo-ccal valve, though this may pass through the intussuscipiens
(recerving bowel) even as far as the rectum  If untreated, the blood supply of the intus-
susceptum 15 soon cut off by kinking and compresston of its mesentery and cedema and
inflammation, producing irreducibility and perforaion  Whlst it is in theory possible
for the whole intussusceptum to slough away and be passed per rectum, with spontaneous
cure, this 1s 1 the highest degree unlikely and the usual tesult of an untreated intus-
susception is pentontis and death

Diagnosis. The patient is often a baby boy, 6 months or so in age. Attacks of
abdominal colic during which the baby turns pale and screams, drawing up his knees,
are separated by pertods duning which he appears normal An early vomit is usual and

o g
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as time progresses he begins to show signs of exhaustion and looks ill. Feeds are usually
refused. One normal stool may be passed, but fater blood and mucus per rectum indicate
the extending vascular engorgement of the intussusceptum. It is important to realize that
this sign may not be present for 12 hours after the first symptom. The story should
suggest intussusception at once and examination of the abdomen must be careful and
unhurried. The diagnosis is made by the discovery of a mass which often becomes sud-
denly much more clearly defined as the muscle of the bowel wall goces into spasm (“*harden-
ing under the hand™) and the surgeon should not wait for the later sign of blood on the
finger stall on rectal examination. Dance’s sign, empuness of the right iliac fossa, is
inconstant. Radiological examination may help in a doubtful case,

Treatment. Laparotomy and reduction of the intussusception by “‘milking,”
squeezing the intussusceptum back by pressure on the intussuscipicns just beyond the
apex, is usually considered the most suitable treatment. The irreducible intussusception
must be resected, and end-to-end anastomosis 15 then preferable to enterostomy, which
a baby tolerates badly.

Reduction with an Opaque Enema

It is perfectly possible to reduce many intussusceptions without operation by the
pressure of an opaque enema watched on the fiuorescent screen. In skilled hands ths is
a justifiable mode of treatment, but many hold that operation 1s to be preferred
because:

‘(ﬂ) Clearly only reducible intussusceptions can be treated with the opaque enema.
This class of case presents no problem, for surgical refief 15 simple, rapid, and the
certainty of complete reduction at once visible.

(b) 1t is less easy to be certain of the completion of reduction by the opaque enema,

palrticularly if the intussusception started n the small bowel above the ileo-ciecal
valve,

Gall Stone Obstruction

. G%\ll stones large enough to obstruct the intestine have nearly always entered the gastro-
intestinal tract through a fistulous communication, ulcerating through from the fundus
of the gall bladder usually into the duodenum, As the stone passes down the intestine
it often becomes recurrently held up and then released and charactenstically the story 1s,
!herefore:, one of intermuttent bouts of colic and vomiting, culmnating in complete
obstruction when the stone reaches the ileo-cecal valve The history thus often suggests
the diagnosis, while plain X-rays, as well as demonstrating the existence of obstruction

may also show the stone 1tself or gas shadows 1n the biliary tree. '

At operation the impacted stone cannot usually be broken up and enterotomy and
removal normaily prove necessary.

Functional Obstructions
lho:gpli“; t:'lom general penitonitis, discussed fully elsewhere, paralytic ileus 1s a rarity,
other exr n?ey occur as a complicatton of various conditions associated with shock, or
larly with mm‘c.lrlculatory derangement It may thus follow any severe injury, particu-
tomn. Tet m_lp e fractures, and complicate acute pancreatitis, retroperitoneal hzma-
. Junes, pneumonia, uremia or the crush syndrome. The treatment starts
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naturally with the treatment of the cause and in addition the bowel must be prote
from uncontrolled dilatation by gastro-intestinal suction and the circulation fi
dehydration or chemical imbalance by intra-venous fluids.
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CHAPTER VI
THE APPENDIX
J. H. Lrrs FERGUSON

Historical Note

The appendix, as an anatomical structure, was recognized by Pharaonic embalmers.
It was illustrated by Leonardo da Vinci, described by Fallopius and Vesalius, and to
Verheyen is credited its name. An organ of insignificant size and of negligible function,
it remained in the penumbra of medixval anatomy and surgery until the eighteenth
century, when the acute inflammation which attacks it was accurately recorded by
Heister in 1755 and by Mestivier 1n 1759. Credit for the first successful appendicectomy
belongs to Claudius Amyand of St. George's Hospital. The operation was performed in
Decerber, 1735, and reported tn the Philosophical Transactions of the Royal Society,
1736, under the title:

“Of an Inguinal Rupture with a Pin in the Appendix Ceeci incrufted with Stone;
and fome Obfervations on wounds in the Guts.”

Acute appendicitis was not, however, diagnosed with frequency till the latter twenty
years of the nineteenth century, following a paper by Fitz of Boston, when Lister’s
revolution had already made an attack on the organ less hazardous. Shepherd (1954)
has recently published an excellent historical review.

DEVELOPMENT. At birth the appendix is found at the apex of the cecum. Asym-
melfical growth of the lateral ccal wall and further descent places the appendix medially
during the ensuing months. Rotation of the gut takes place during the period in which
e e . Jecur, the appendix will remain

+ will be found under the spleen,
tne stomach or the liver, with the cecum lying transversely, or at any subsequent point
on the path of the cecal descent. Should the descent be excessive, the appendix will lie
in the right pelvis, and if the czcal mesentery is unusally long, it will lie across to the
Ieft and may sometimes be found mn the sac of inguinal or femoral herniz. During the
descent and enlargement of the czcum, the appendix has the opportunity to achieve
one of several positions, the incidence of these positions has been assessed as:

(1) Retroczecal, 64 per cent.
(2) Pelvic, 32 per cent.

(3) Subcxcal, 2 per cent

(4) Pre-ileal, 09 per cent.

. Two smal} operation series recently examned by the author showed more appendices
in tl(l)e sub-czeal, para-cecal, pre-and post-leal positions than in the true pelvis.
Redumlgilr abnormal of Deelop Absence_ of the appendix has been noted.
zxrisinp ‘c_:ntmn _of the lu{n‘en of the whole organ is recorded and double appendices
Itniag rom differing origins h}we been seen. One of them is often associated with a
3 af the cmeum Congenital and acquired diverticula are discussed by Wilson
305
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(1950). For a vestigial structure the appendix has nevertheless a remarkably constant
anatomy.

Degeneration, 1t 1s important to realize that the appendix undergoes a physiological
degeneration in middle life, 1rrespective of intercurrent inflammation, By this process,
the organ is reduced 1n size, lymphoid tissue diminishes, but the lumen remain patent,
The obliterated fibrous cord found 1n middle life in a patient who is not aware of symp-
toms, is the result of chronic inflammation.

Anatomy  The anatomy of the appendix is too well hnown to require exposition.
Accessory blood supply by a branch of the posterior cxecal artery may on occasion be of
surgical importance.

ACUTE APPENDICITIS

Incidence. The incidence of acute appendicitis in this country is variously assessed as
between one 1n 700 and one in 200 per annum. Males are more commonly affected than
females. The disease has been recorded in new born infants and in centenarians, but is
more frequent in the young than in the old (peak of incidence 12-30); it affects the eaters
of meat more than vegetarians, the sedentary workers more than the active.

Mortality. The deaths from acute appendicitis showed a constant decline in England
and Wales from a total of 2,722 in 1939 to 1,246 in 1949. This has been attributed to
the introduction of antibiotics: but the better education of the public and their more
willing entry 1nto hospital, the greater accessibility of surgery, the earlier diagnosis by
therr doctors, and mmproved management of appendicitis in hospital must also be
considered. On the other hand, there has been no improvement recorded in the deaths
of children under the age of five in this country. In 1930 this was 130 out of a total of
3,000 deaths, and 1n 1950, 142 out of a total of 1,300. This is more attributable to
difficulty in diagnosis than to failure of hospital treatment.

Atiology

Dier. The nfluence of a high protein diet with a low residue is universaily acknbw-
ledged as a cause of appendicitis. Examples are quoted in the many treatises on l.hlS
subject of the abrupt rise in incidence when a population accustomed to vegetarian
fare changes its dietary habits. The experiments of Wilkie on the occlusion of the
artificial appendix in the cat give an indication of the increased virulence of bacterial
infection associated with a meat as opposed to a carbohydrate diet. Stasis of cxcal
contents has been adduced as a contributory factor in the development of acute appendi-
citis which may be seen in conjunction with organic obstruction of the colon. Constipa-
tion, poor or incoordinated cwcal function may also produce retrograde passage of
freces into the appendix, or prevent emptying.

ABNORMALITIES OF THE APPENDIX

Lymphoid Follicles. The natural history of the lymph follicles 1n and below the
mucous membrane 1s sigmficant 1n considering the xtiology of acute inﬂammatio.n
The appendix 1s endowed with 1ts full number of follicles at birth Lymphoid activity
is at its maximum in adolescence and decreases after the age of thirty when the incidence
of appendicius is still high. By this age, however, the mechanical or obstructive factors,
in particular stricture due to previous inflammation, are more likely to be present. There
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is no doubt that lymphoid tissue is a portal of entry for infection, and the swelling
produced by lymphoid hyperplasia will produce obstruction in the appendix of a child.
It has, however, a minor place in causing appendicitis in middle-age.

Variations of Structure. Fibrous stenosis, or stricture of the appendix, may delay
emptying mechanically, or by interference with the normal rhythmic penistaltic move-
ment, such delay being occasionally duc to congenital abnormal folds. The reduction
that takes place in the number of mucous glands in later years may further diminish
mucus secretion and cause inspissation of fces.

Coproliths or Facoliths and Foreign Bodics. Although the true calcified frecolith is
rarely found in cases of acute appendicitis, hard pellets of feces which the organ has
been unable to expel are frequently seen. There may be some obvious structural reason
for their retention, but this is by no means always the casc.

TRAUMA. Acute appendicitis has followed abdominal trauma in many recorded in-
stances. Though this may be coincidental, the diagnostic possibility must be considered.

Pathology. The usual route of infection is through a breach in the mucosa, so that
in the first instance the inflammatory process is localized. Whether infection occurs
through the abrasions which undoubtedly occur from time to time depends on the
virulence of the organisms present in the bowel and the patient’s powers of resistance.
Blood stream infection of the appendix has often been postulated, but is not generally
regarded as of importance. The initial response to infection consists of vascular
d_ilatation, followed by the emergence of the inflammatory exudate which swells the
t}ss.ues and may fill the lumen. At the same time mucus production by the epithelial
lln{ng is stimulated, and the term catarrhal appendicitis is sometimes applied to the organ
uniformly inflamed which is filled with muco-pus. A catarrhal inflammation 1s, however,
confined to the mucous membrane and the infection usuaily extends beyond this at an
early stage. If the lumen of the appendix remains patent resolution may take place with
discharge of the infected contents into the czcum, though more often there is a certain
amount of organization of the exudate leading to fibrous thickening of the appendix
wal.l If the infection is virulent the muscular and serous coats are involved and local
peritonitis will occur, possibly with the formation of small abscesses in the wall in addi-
tion. It' 1s even possible for a very acute infection to produce gangrenous changes without
any evidence of obstruction being present Inflammation, when obstruction to the
appendicular lumen exists from fibrous strictures due to previous catarrhal inflammation,
gross lymphoid swelling, angulation, stenosts, or faecal concretions, will result 1n obstruc-
tiwe appendicitis (*“closed loop obstruction™). Swelling initially due to cedema is accent-
:“::s:n); sabISt;UCtiorf to the venous drainage of the appendix wall. Further cedema and

xudation will then obliterate the arterial supply 1f this has not already

occun:ed from infective thrombosis 1n the mesentery. The serosa is permeable to

zzz‘gx:;rlusms early, owing to anoxia, and peritoneal irritation and infection is rapid. The

becomriisp‘::s;';f the peritoneum consists in secretion of e).mdate at first clear, then

Strucmregs mran:' WI;,h leucocytes  Adhesive .ﬁbnn 15 deposited on the neighbouring
the aged ;md u:ngt em Fogether, and anchoring t'he omentum tp the area. In children,
ang oo ose debilitated by prison camp or intercurrent disease,

general peritonitis the sequel.
atomical reason for failure of localiz
poorly developed inflammatory respi

Tesponse is poor,
Though the short omentum is quoted as the an-

ation in children, the main factor is undoubtedly a
onse. Should peritoneal reaction be well developed
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before the distended appendix becomes gangrenous and perforated, an appendix mass is
formed. Rupture of the appendix results in further pus formation and produces an
appendix abscess, which may resolve, burst, or require drainage. When the onset of an
inflammatory obstruction is rapid, and assisted by a purgative, or the peritoneum fails
in its function, perforation of the appendix produces a localized peritonitis in the right
iliac fossa, which becomes general in a very short time. The relief of symptoms and the
temporary diminution in signs which accompany this event constitute a classical pons
asinorum in diagnosis. For the pathological course which the peritonitis may pursue,
the reader is referred to Chapter IX.*

ACUTE APPENDICITIS—CLINICAL FEATURES AND DIAGNOsIS

The presentation of acute appendicitis described by J. B. Murphy as a sequence of
events comprising:

(1) Generalized abdominal pain,

(2) Nausea and vomiting,

(3) Localized pain and rigidity in the right iliac fossa, .
(4) Fever and leucocytosis,

remains a 40 year old touchstone in diagnosis. At the same time, the protean disguises
in which appendicitis may present make any thinking surgeon distrustful of aphosisms
in the diagnosis of this condition.

Symptoms. The exemplary history of acute appendicitis is that of 2 young man whose
bowel has not been opened in the morning and who later suffers the onset of a diffuse
abdominal pain, vaguely localized to the umbilicus. This pain, colicky in nature, is due
to distension of the appendix by lymphoid swelling or mucoid secretion, and is re-
ferred segmentally to the tenth thoracic nerve. Nausea follows, presumably a sympa-
thetic nervous reflex, and vomiting may supervene at this stage. The shift of wmﬂ\
pain from the centre of the abdomen 1o the right iliac fossa may be noted by the patient,
or clicited on questiomng. Its intensity and precise site are variable, depending on the
individual patient, the stage of inflammation and the position of the appendix. This
pain is due to parietal peritoneal irritation, 1s constant, and when established, well
localized. Though resolution of symptoms may occur at this juncture by discharge of
the appendicular contents into the czcum, obstruction of the appendix and impairment
of its blood supply will more commonly cause an increase of pain until perforation
occurs. A remission of pain is then noted, but the patient continues to feel ill, the pulse
and temperature rise, and a rigor may be experienced. The temporary relief of pain is
then succeeded by the diffuse burning discomfort of peritonitis, accompanied by resump-
tion or increase of vomiting.

Signs. The patient suffering from acute appendicitis does not at first look ill. He
may assume a low position 1n the bed, sometimes finding comfort in lying on the affected
side. The pulse rate and temperature are by no means invariably raised in the iaitial
stages, but may ascend as the peritoneum becomes involved. The tongue is furred and
the breath carries a charactenstic sweet fecal factor. The abdomen is seen to move with
respiration more freely on the left than on the night side. The contour will, however,

* The help of Dr. A. C. Thackray of the Bland Sutton Institute of Pathology in collaborating in the
above section is gratefully acknowledged.
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e normal untess peritonitis has caused distension, of & thin abdomen allows an inflam-
matory mass to be scen. Light palpation will show an increased tone in the muscles of
the right lower quadrant, If peritoneal irritation is present from an appendix lying
superficially, rigidity and rebound tenderness may be clicited. Deep palpation demon-
strates the point of maximum tenderness close 1o McBurney's point. In the late stages
of appendicitis a mass may be fclt, diffusc and doughy, or well demarcated. Rectal
examination gives risc to rectal and to abdominal pain, in the majority of cases, when
the finger is pressed against the highest point on the right wall of the rectum which can
be reached. A pelvic appendix, or kater, an inflammatory mass may be felt. Percussion
seldom gives positive information in carly acute appendicitis. The czcum is sometimes
found to contain more gas than normal, but if cxecal distension is marked, a diagnosis of
large bowel obstruction must be considered. Auscultation in the early phase of inflam-
mation may demonstrate a minor hyperperistalsis due to local irritation. This is suc-
ceeded by disappearance of the borborygmi of onward peristalsis, and finally by cessation
of the residual tinkling sounds. Hyperxsthesia of Sherren's triangle is found during the
period of appendicular distension.

Classical Signs. A remarkable aggregation of eponymous and specialized signs have
been associated with acute appendicitis. Their value, except in the confirmation of a
diagnosis already strongly suspected, is debatable, though some are of use in attempting
to forecast the position of the appendix, and they have been omitted in this chapter.

It is far more pertinent in the dignosis of appendicitis to review the history
critically, to think with one’s fingers while conducting the examination, and to direct
one’s energles to the exclusion of some of the more common differential pathological
states than to rely on the elicitation of specific tests which can only confirm inflammation
in the right iliac fossa.

Variations of Symptoms and Signs. It 1s proper to reiterate the infinite diversity of
presentation engendered by acute appendiciis, The factors producing these variations
are the age, condition, and resistance of the patient, the virulence of the infection, the
degree of appendicular obstruction, the position of the appendix and the taking of
purgatives It falls to the lot of every surgeon during his career to remove a gangrenous
pelvic appendix from a patient whose temperature and pulse are normal, and
whose belly 1s soft  Conversely, he may sometimes be surprised by the pale pink organ
which he exposes following a history which 1s typical and signs which are of some
seventy_

APPENDICITIS IN CHILDHOOD. The constitutional disturbance is more profound in
children than m adults, the temperature often nsing to a high level and the pulse rate
beng greatly mereased.  Vomuting or diarrhea may be the presenting symptoms,
preceding the pam. The abdominal signs are less obvious and less easy to elicit. The

presence of respiratory infection 1n the form of streptococcal tonsillitis, pneumonitis
acute bronchitis or pneumonia may confuse the examiner, but should not deter him,
fcrzt!;‘llrs\::kmg af diagnosis of appendicitis 1f defimte lower abdominal s1gns are present,
Togical p::;b(:mchest and append\culmt mﬂammnnof\ shquld be recognized as a patho-
pe y. An appendix mass is rarely seen in childhood, early perforation and
perttonitis being more common than 1n adults. an

APPENDICITIS 1N THE AGID. The hability to perforation of the elderly patient’s

appendix, due to previo i i e ation, and to poor
» us fibrosis or stricture formatio i i
. N 1o p Pperitoneal reaction,
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is well cstablished. The majority of these patients present cither with an established
lower abdominal peritonitis, or with an appendix mass (presentation with a mass was a
feature of McPherson and Kinmonth's older patients, but in two small recent series
examined by the author, it was 1nfrequent).

The history of onset of the attack is commonly short, and the pain seldom evokes the
same degree of complaint as in younger patients. Pulse and temperature are often normal,
fever and tachycardia being related to the later stage of peritonitis. Inability to pass
flatus and abdominal distension are occasional symptoms which may misdirect the
examiner's thoughts toward obstruction. Not infrequently the clinical picture is that
of a silent small gut obstruction, secondary to pelvic peritonitis. The deceptive mildness
of abdominal signs, absent as soon as perforation has taken place, render the evaluation
of these patients even more diflicult. There can be few surgeons who have not to their
credit an older patient who has felt so much better following perforation that he has had
to be persuaded into hospital unwilhngly; 1n whom the only positive sign has been that
of pelvic tenderness, and 1n whom operation has shown a perforated appendix with
pelvic_peritonitis

OBSTRUCTIVE AND CATARRHAL APPENDICITIs. The distinction between these two
varieties of the disease is only possible 1n exemplary cases. In catarrhal nppendicitis the
onset is gradual. The central abdominal pain is vague and often without the periodicity
of colic. While nausea 1s usually present, this may not progress to vomiting. The signs
in the right iliac fossa are slow to develop. The patient with an obstructed nppcndl‘x
will generally remember a previous attack His central and upper abdominal colic is
classically severe and vorting an early and salient feature in the history. Pain in .lhe
right 1hac fossa is progressive in severity, and finally imcapacitating, until perforation
occurs. During the onset of the condition pulse and temperature continue to rise and
the local signs increase 1n extent and intensity.

POSITION OF THC APPENDIX. In peri-tleal and sub-crecal appendicitis the localized
pain due to pentoneal irritation 1s indicated by the patient’s index finger at a position
approximating to McBurney’s point  Maximal tenderness by one finger palpation \V{”
also be found here. The retro-ciecal appendix will give rise to pain well lateral to this, in
the flank or loin, and such tenderness as 1s found may be most acute at a point just medial
to the anterior superior thac spine, or even 1n the renal angle, while rigidity is rare. The
undescended appendix may manifest its signs and symptoms i the region of the gall
bladder

The pelvic appendix 1s notortous for its dimmished symptoms and absent abdomi{u_il
signs. Pain 1s usvally hypogastric and the other symptoms in this type of appendicﬂ}s
are often caused by irritation of neighbouring structures 1 the pelvis Ureteric col[c

and microscopic hematuria, uninary frequency from wmflammation of the vesical peri-
toneum, and diarrheea or rectal pain from proximity to the sigmoid colon or rectum are
all presenting features on occasion .

PurcaTives The taking of a purgative during the onset of acute appendicitis
accelerates the tempo of the attack The central abdomunal colic becomes more violent,
the vomiting more severe, and the pain in the right ihac fossa is intensified. Rapid
perforation 15 the sequel. . |

ANTIBIOTICS. Premature use of antibtotics may so modify the chinical picture as to \
cause a ms-diagnosis
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Accessory Aids to Diagnosis. Accessory investigations are of more help in excluding
other conditions than in establishing the diagnosis of acute appendicitis.

Radiology. Radiology in emergency may be of positive assistance, A Pla'm flbdominal
Keray will sometimes show increased gaseous collection in the terminal ieum and
adjacent intraperitoneal fluid. (Thomas and Williams, of Cardiff Royal Infirmary, have
given a striking demonstration of this at the British Medical Congress {1952). Help may
also be gained in locating the crecum and appendix, if this is abnormally placed.

The feucocyte cown, if taised, signifies that the patient is sullering from acute inflare-
wation, not necessarily of the appendix. A normal count is of no significance in excluding
acute appendicitis, since a tise may not be demonstrable till the diseasc has been present
for 24 hours or more, and in patients with poor resistance a rise may never occur.

Serial white cell counts are useful in gauging the progress of an appendix mass.
Lowered values will be obtained if antibiotics are being employed.

Urine. The urine should always be examined by the naked eye, the nose and the
microscope, in every patient suffering from acute abdominal symptoms.

Differential Diagnosis of Acute Appendicitis

A formidable list may be compiled of conditions which can simulate or are simulated
by acute appendicitis. Unless the presence, alone, of one of these diseases can be estab-
lished firmly and with certainty, the patient must be regarded as suffering from acute
appendicitis, and treated accordingly. The traditional trio of disorders causing confusion
most often is that of acute pyelitis, acute gastro-enteritis, and acute salpingitis. To these
should be added the group of mesenteric glandular inflammations and, fifth, other acute
conditions of the stomach, gall bladder, and large bowel

AcUTE INFLAMMATORY DiSEASES OF ILEO-CZCAL ReGION

Acute Gastro-enteritis. The colic of acute enteritis classically precedes the vomiting,
this order being reversed in appendicitis. Little reliance can be placed on the order of
precedence of these symptoms. The pain of enteritts may localize to the right iliac fossa
when the czcum becomes inflammed or distended  Dhiarrheea, a cardinal symptom of
enteritis, may also be caused by an acutely inflamed appendix. If Jocal signs suspicious
of appendicitis are found, this diagnosis should be made, bearing in mind the not in-
frequent co-existence of the two diseases

Acute mesenteric ademitis may be secondary to enteritis, or part of a generalized acute
lymphadenopathy initiated by streptococcal infection or infective mononucleosis.
Abdommnal or mguinal glands may be felt, but the abdominal signs are not of a sufficient
degree to account for the high temperature, rapid pulse, headache, photophobia or other
disturbances  In the early stages of 1c glandular infi ion, the leucocyte
count will not be of help and, again, 1f there are local signs suggestive of appendicitis
operation 1s the safest course - '

Acute regional ileius—Crohn’s disense  Acute Crohn’s disease may simulate appendi-

Cil:lS s0 nearly as to be more frequently found at laparotomy than diagnosed pre-oper-
atively. Ileal thickening may occasionally be felt on examunation of the patient in bed,
or under the. anesthetic. Removal of the appendix when regional tleitis is present almos;
nevitably gives rise to a feecal fistula.

{leo-cacal tuberculosis most commonly presents with a mass, Inflammatory symptoms
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and signs may predominate, particularly if the glands in the area are secondarily infected
and necrotic. Radiography of the chest, and a plain X-ray of the abdomen (showing
calcified glands) may be helpful in establishing the diagnosis.

Typhoid fever is now a rare diseasc in Britain. Paratyphoid fever, not uncommon in
institutions, has been seen to simulate appendicitis in every respect, the patient being
preserved from laparotomy by her previous appendix scar. Leucopenia is usually found
by the time abdominal symptoms are manifest.

Amebiasis. Acute ccal amebiasis is an important differential diagnosis in areas in
which the disease is endemic. Operation on such cases without anti-amebic treatment
seldom fails to produce a fcal fistula. Pre-operative examination of the stools is there-
fore essential. A smear should be taken from all appendices removed in the Tropics.

Acute phlegmonous cacitis is classically indistinguishable from acute appendicitis,
and has recently been well reviewed by Tagart.

Meckel's diverticuhtis is a rare condition seen in children. A pre-operative diagnosis
may be made by the mid-line hypogastric pain, a palpable fusiform mass below the
umbsilicus, or by increased pain on moving the navel upwards.

Diverticulitis of the cecum. Inflammation in larger solitary diverticula of the czcum
causes a picture indistinguishable from appendicitis. A

Carcinoma of the cacum and ascending colon. The part played by organic colonic
obstruction in producing a secondary appendicitis is well recognized. It is also not
unusual for a growth of the czecum to present as an inflammatory mass in the right iliac
fossa, or by perforation and peritonitis. These facts must be considered in the diagnosis
of appendicitis in the elderly. The history, the consistency of the mass, the finding of
altered blood on sigmoidoscopy, and the detection of a microcytic anzmia are of help
in establishing the diagnosis.

MECHANICAL AND VASCULAR AFFECTIONS OF THE JLEO-CZACAL REGION

Volvulus. A complete volvulus of cecum and terminal ileum is usually recognizable
by its clinical and X-ray charactenistics A partial volvulus of the lower pole of the
cecum may, however, resemble sub-acute appendicitis; the painisa lefi-sided colic.

Intussusception. lleo-ccal intussusception may be erroneously diagnosed as acul'e
appendicitis when there 1s no palpable mass, or blood in the stool. A useful analysis
of presenting symptoms has been made by Elliott-Smith and Ward-McQuaid. R

Internal herma. This 1s distinguishable in its early stages by the severe and obstructive
picture which it presents, combined with lack of abdominal rigidity. In its latter phases,
with established peritonitis and a mass, the diagnosis may be difficult unless the history
of onset is considered in detail.

Mesenteric embolism and thrombosis  The less typical forms of embolism ar.ld
thrombosis in the vessels of the terminal 1leum, in particular those due to atherosclerosis,
may be distinguished by the continual severe central pain and the degree of shock to
which they give rise. When gangrene of the bowel and pentonitis have supervened,
small gut distension and obstruction are usually recognizable on clinical and radiological
examination.

Omental torsion. Torsion of the omentum may occur spontaneously, or in association
with a hernia. The pain 1s central and severe, the signs not initially remarkable. The
tender mass may sometimes be felt.
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Torsion of an appendix epiploica—a rare occurrence in stout patients—cannot be
diagnosed with certainty by external examination,

OTHER ACUTE INTRA-ABDOMINAL INFLAMMATIONS

Perforated Peptic Ulcer. Leakage of gastric contents from a pe‘rforatior} of l!lc
duodenum down to the right iliac fossa may sometimes give rise to @ difficult dxagno'sm,
pacticularly when a history of previous dyspepsia cannot be obtained. The relation
of the onset of the attack to a meal may be significant. Prostration, shock, and local
signs are more pronounced and of rapid onset, appendicitis very rarely gives rise
to tenderness at the level of the trans-pyloric plane. Sub-diaphragmatic gas is far more
commonly due to perforation of an ulcer.

Actite cholecystitis and torsion of the gall bladder. These conditions cause no difficulty
when the gall bladder is in its correct position, and subcostal tenderness is found. An
acutely inflamed gall bladder which is hanging on a long pedicle in the right iliac fossa
and there gives rise to peritonitis, may not be diagnosed until it presents in the wound.
As in appendicitis, neither the very old nor the very young are immune from acute
cholecystutis.

Acute pancreatitis seldom gives rise to right-sided pain and rigidity. Shock, cyanoss,
and pain in the back are constant features. The serum amylase test should be performed
within 24 hours of the onset of the attack and values below 500 units should be accepted
with reserve as confirmation of the diagnosis of acute pancreatitis.

Acute diverticulitis. Perforation of an acutely inflamed diverticulum of the sigmoid
colon may engender symptoms and signs identical with pelvic appendicitis. Differentia-
tion is practicable if an inflamed and thickened descending colon can be felt abdominally,
or 1f a tender nodular mass 1s palpated rectally or bimanually. Nevertheless, the presence
of perttonitis will usually make operation mandatory.

GYNECOLOGICAL CONDITIONS

Acute Salpingitis. The diathesis of the patient and the history of a previous attack,
combined with discharge, paracervical tenderness, and thickening which is bilateral, are
familiar diagnostic criteria. The pamn is charactenstically indicated 1 in. above the
mid-point of the inguinal ligament. Extreme caution should, however, be observed in the
diagnosis of right-sided salpingitis. Laparotomy in such cases has not infrequently
shown a pelvic appendix and a Fallopian tube combined 1n one inflammatory mass. A
pyosalpinx may extend up into the right iliac fossa resembling an appendix abscess. It
will be found to be mobile and smooth when examined under an ansthetic,

Torsion of the Fallopian tube, fimbrial and broad hgament cysts. These conditions are
often indistinguishable from pelvic appendicitis, save by bimanual examination under
anzsthesia.

7.‘u.rsian of ovarian cysts and fibroids. Zachary Cope has stated that pain and
vomiting are noted simultaneously in these two predicaments. Early diagnosis can be
made when the smooth, tender, mobile pelvic swelling is felt soon after the onset of the
all‘ack, which is usually a sudden event, the time and circumstance of jts occurrence
being accurately described by the patient.
mrel:‘t’t;f:lc Pregnayc_y.. Tubfxl pregnancy is seldom diagnosed before leakage or Tup-

- These complications give rise to symptoms of lower abdominal pain and vaginal
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bleeding. Shock and shoulder tip pain are inconstant. A history of amenorrheea is
not obtained in the majority of cases.

Delayed rupture of a Graafian follicle. Lower abdominal pain, tenderness and
muscular guarding may be caused by delayed follicular rupture which produces intra-
peritoneal hemorrhage in the middle of the intermenstrual phase. In one such case seen
by the author, the symptoms and signs were right-sided, with pyrexia, the abdomen
contained over a pint of blood, and persistent bleeding was occurring from the Ieft
ovary.

URINARY Diseases

Acute Pyelus A high temperature, in the region of 103°F, rigors, vomiting,
frequency, and pain in the right loin indicate pyelitis. Examination of the urine by the
eye and nose should be suppl d by i diate microscopical scrutiny of one drop
from a clean or a catheter specimen. The contrifuged deposit should then be examined.
Proximity of an inflamed appendix to the ureter may produce small numbers of pus or
red cells in the urine, but bacteria will not be present.

Ureteric Colic. Typical uretersc colic presents little difficulty in diagnosis. When,
however, the pain 1s a fixed dull ache in the region of the czcum, without radiation,
remission or renal tenderness, confusion may arise until the urine is examined. The pain
of renal and ureteric colic is more severe than can be produced by the appendix, the
patient being incapacitated yet restless.

Hydronephrosis. 1s also capable of producing prolonged severe pain in the right
flank, with ngidity overlying an indefinite tender swelling. When the diagnosis is in
doubt, an emergency intravenous pyelogram may be of help

Pyonephrosis and Perinephric Abscess. When an abscess is formed secondary to
acute or gross renal infection, the diagnosis from retroczcal appendxculls is not difficult.
The insidious perinephnc infection which is sometimes seen in the aged, is more obscure
having even fewer abdominal symptoms and signs than an inflamed appendix placed high
behind the cecum.

EXTrRA ABDOMINAL Disease. Local inflammatory states outside, yet adjoining the
peritoneal cavity, occasionally simulate the later stages of acute appendicitis.

Pleurisy and pneumonia. Basal nght-sided pleuns) and right lower lobe pncumoma
may both engender pan and rigidity mn the right side of the abdomen. The rigidity is
characteristically more pronounced in the upper than the lower quadrant. In the event
of chinical and radiological exanunation confirming these diagnoses, it is wise to recon-
sider the history and review the abdominal signs. IF these are still suggestive of appendi-
citis, operation is still indicated.

Psoas Abscess and Osteomyelitis of the Heun may both give rise to an inflammatory
mass 1n the nght iliac fossa. Although not truly an inflammatory condition, 2 leaking
atheromatous aneurysm of the right common 1liac artery has been seen to produce pain,
tenderness, and ngidity 1n the right ihac fossa exactly simulating an appendicitis. The
patient’s right leg was colder than the left.

General Medical Diseases. In addition to the two classical conditions of tabes
dorsalis and diabetes which imitate acute abdomunal states, herpes zoster, Bornholm
disease, abdominal “migraine” and “epilepsy,” should be included in the complete differ-
ential diagnosis of an obscure case.
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Tue TREATMENT OF ACUTE APPENDICITIS

Acute appendicitis should be treated by urgent operation in all cases excepting those
in which a well-formed mass is present. An appendix mass is treated e)fpectantly. So
far as dogmatic generalizations have any place in the discussion of surgxcz&l _tfealme'nt,
this statement lays down the safest principles in the treatment of appendicitis, taking
no account of the duration of the disease. It must, however, be modified and expanded
to include the important factors of the patient’s condition and the presence and extent
of peritonitis. )

(1) Simple acute appendicitis (without perforation or peritonitis). The appendix
should be removed as soon as possible, irrespective of the duration of the disease.
Except in special circumstances to be mentioned, this decision should not be influenced
by thoughts that an early catarrhal inflammation might be aborted by chemotherapy, or
that a “resolving™ appendix may be treated conservatively.

(2) Acute appendicitis with recent perforation and local peritonitis. Early appendi-
cectomy should be performed.

(3) Acute appendicitis with an ill-defined or mobile mass and with local peritonitis. If
the condition of the patient is fair, examination under anzsthesia should be followed by
exploration through a McBurney’s incision. If it appears possible to remove the appendix
without excessive trauma to surrounding structures, this should be done. Otherwise a
separate stab drainage opening should be made, and a soft rubber drain laid down to the
appendix, the exploratory wound beng closed

(4) Acute Appendicitis with General Peritonitis, The treatment of the peritonitis must
take precedence over that of the appendix. This will involve the administration of
morphia, gastric tubation and suction, correction of dehydration and disturbed
electrolyte balance, and chemotherapy. The position in which the patient 15 nursed is
not of primary importance (See Peritonitis, treatment, Chapter IX, p. 332.) From
this treatment there may result:

(a) 'Rapid resolution of peritorutis and rapid improvement of the patient’s condition.
Decision must then be taken as to whether remaval of the appendix is desirable. Con-
servatism may be the safest course, but if localizing signs are still present in the right
tliac fossa without any evidence of a mass, the patient will be benefited by appendi-

cectomy.,

(b) Resolution of the general penitonitis with localization 1n the nght iliac fossa or
pelvis - Expectant treatment 1s continued and the abscess dratned if it fails to diminish
1n size.

(¢} Failure of improvement in the patient’s condition. This calls for a review of the
chemoxheragy and intravenous therapy which is being pursued, and for intensification
or modification of the treatment. Synergistic antibacterial agents may be employed, or
more potent agents substituted A transfusion of fresh whole blood 15 often useful.
Siurgery 1s not indicated except for a patient whose belly is distended with pus, when
simple dramage may effect a remarkable improvement.

o :iSn)aaAepxl)sen:: lAhsfiess. An a}:scess ir'lvo!vin'g tl.m appendix i§ tr.eated conservatively.
i ployed on certain definite indications. The principles of conservative

treatment, as laid down by Ochsner and by Sherren and elaborated by M. i
acNeill
and Hamilton Bailey, are summarized as: Y el Love
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(@) No food or fluids by mouth., Nourish was maintained in the original regime
by small enemata. Intravenous therapy is now used.

(b) Nursing i the Fowler position.

() Gastric aspiration and lavage for vomiting and distension.

(d) Careful observation and chart recording by the nursing staff.

The adoption of these measures led to a significant decrease in mortality from appen-
dix abscess and perttonitis between the wars. It has been argued that the advent of new
antibiotics makes exploration and appendicectomy a safe procedure in all circumstances,
and some excelfent series of cases have becn presented in support of this, both from
America and in this country. It is felt, nevertheless, that the conservative attitude of mind
to appendix abscess is not yet outmoded and the low morbidity and mortality from this
method of teeatment still support its cantinued use. The remarkable mortality previously
associated with appendicectomy when the operation was performed between the 48th
and 72nd hour has never been convincingly explained. Dehydration, toxeemia, and poor
leucocyte response have been adduced as contributory causes. In more recent cases
examined, however, no significant mortality or morbidity has been noted from operation,
whatever the duration in ime of the disease.

1t is therefore felt that each individual case of appendicitis should be assessed clinic-
ally rather than chronologically and that the degree of localization of the abscess is a
safes gnde to treatment than the clock. A regume which may be adopted in the freatment
of appendix abscess 1s as follows-

(1) The treatment proposed is explained to the patient and relations, or parents.
The patient is nursed in a comfortable semissitting position.

(2) The pulse is taken half-hourly, and the temperature four-hourly. The size of the
abscess may be outlined on the abdominal wall if of assistance to those in charge of the
case.

(3) A Ryle’s tube is passed, and the stomach contents aspirated. No fluids are given
by mouth save for small quantities of water or fruit juice which are then aspirated
back. .

(4) An mntravenous drip 1s set up, and the patieat’s basic daily fluid intake is planned
in advance.

(5) Small doses of morphia (gr. -3} or pethidine 25-50 mg. may be given, but
should not be administered so frequently as eatirely to obscure the patient’s symptoms.
Necessity for continued analgesics indicates that the inflammatory process is not being
controlled by conservative treatment.

(6) Antibiotics should be withheld witally unless there is evidence of toxamia or
of perttonitis beyond the confines of the mass. This therapeutic restraint is of value in
assessing the efficacy of treatment. If indications for drainage arise, parenteral antibiotics
should be given before operation. Thewr routine administration after the first few
hours as an adjunct to conservative treatment is a matter for individuai choice. Although
theoretically desirable, in practice a nigid walled abscess which fails to resolve has some-
times been produced and dramnage has been delayed unut a lesion of carcinomatous
cousistency has to be dealt with by exciston

Results of Conservative Treaiment. 80-85 per cent of abscesses treated conservatively
will resolve and be suitable for interval appendi y in three months’ time.
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INDICATIONS FOR DRAINAGL OF AN APPENDIX ABSCLSS

{1) Spread of peritonitis. Spread of peritonitis, despite energetic conservative treat-
ment, is a classical indication for drainage. It must, however, b‘f‘ er:nphasued that if the
patient is gravely ill, even a minor intcrvention may well .prej'udxcc recovery so that
operative treatment must be considered at the first sign of d|(Tl{5|on qf the lnfecuon..

(2) Persistence of, or increase in, pain should call for reconsideration of conservative
measures.

(3) An abscess which persists in its original size, enlarges, or becomes more tense or
tender, should be drained without waiting for signs of wdema of the overlying wall.
Delineation of the swelling’s dimensions on the patient’s skin is a useful guide to change
in size, and serial white cell counts which give some guide to the activity of the infection.

(8) Tncreasing toxemia, formerly considered a signal for intervention, should be
regarded with reserve. Common causes of this state are errors in electrolyte balance,
inadequate exhibition of antibiotics, and the presence of pus in more dangerous regions
such as the sub-diaphragmatic areas.

Method of drainage. The incision is made over the most prominent part of the swell-
ing., It should be large enough to admit two fingers and should, if possible, split the
muscles rather than cut them in the first place. In abscesses lying well laterally in the
right iliac fossa, the operator may aim to enter the abscess from its right border and wilt
thus avoid transgressing the main peritoneal cavity. When the internal oblique muscle
has been penetrated by blunt dissection, the finger is used to enter the abscess cavity.
The abscess should be evacuated with the sucker and explored with the finger for necrotic
material, fzcaliths, and foresgn bodies A corrugated rubber drain is then laid into the
abscess and the abdominal wail loosely sutured with interrupted stitches.

The pelvic abscess It is desirable to allow a pelvic abscess to point and discharge
through the vagina or rectum, and this is more likely to happen if antibiotics are withheld.
In the event of surgical dramage being necessary, use of the finger is preferred to foreeps,
however blunt these may be. A persistent high placed abscess will have to be treated

by anterior abdominal exploration, the roof of the cavity being removed and small gut
atlowed to fill the dead space created.

THE MANAGEMENT OF APPENDICITIS IN SPECIAL CIRCUMSTANCES

PreGNANCY. The diagnosis is sometimes difficult; degeneration of a fibroid, con-
cealed accidental hemorrhage, and acute pyelitis being three of the more easily confused
conditions. Once the diagnosis is established there can be little debate concerning the
best treatment, which is early operation  The risks of abortion increase with the time
for which an acutely inflamed organ is left in the peritoneal cavity, and future fertility
may also be impaired. In cuircumstances in which the surgeon is confident that the inflam-
mation 1s sub-acute or non-obstructive, a case may very rarely be made for antibiotic
treatment in hospital, and observation. A good recent review of the subject has been
made by R. B Parker (1954).

INFANTS AND .CHILDREN. It has already been stated that the diagnosis of appendicitis

shoul.dA not be discarded on account of a concomitant Tespiratory infection, “gastro-

;ntcnu;d or even one of the exanthemata  Though the short omentum of the child has
een a

uced as a principal reason for the indifferent or delayed walling-off of the
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infection, a more potent factor 1s the poor peritoneal response of infancy. This makes
urgent operation essental in nearly all cases. In the rare instance in which a well-formed
mass s present, tt should be treated conscrvatively, but with trepidation, as intra-
peritoncal rupture 15 not unknown

Tiie Trovics  Appendicitis in the tropics pursues a rapid and fulminating course,
diarrheea being a frequent symptom, and confusing the diagnostician with thoughts of
baclary and amcbic dysentery, both conditions somctimes masking or simulating
appendiciuis.  If appendicitis 1s strongly suspected by reason of the local signs, and if
stoo} examnations cannot be performed rapidly, exploration should be done, antibiotics
effective agamnst entameba histolytica being administered pre- and post-operatively.
The best siagle drug for this purposc is aurcomycin. Emetine, peniciflin, and strepto-
mycin are 2 useful combination. A smear of the cantents should be made as soon as the
appendix 15 removed.

AT SEa AND IN UNsuTasLE SurcicaL Conpimions. The surgeon in these cases has
severe responsibilities  He first must decide whether the appendix is obstructed and
liable to perforate, or whether the mflammation 1s sub-acute or catarrhal in character.
If 1n doubt, a re-assessment of the pauent after a rest of two hours will often give an
indication of the course which the attack 1s pursumng. If the appendix is acutely inflamed
and obstructed 1t should be removed, provided that surgery and anwsthesia are of a
reasonable standard of shill, In war the tactical situation must also be assessed, as a
consclous pattent with an intact abdomen travels or swims with more chance ofsurvivn}.
Should the mfammation be deemed sub-acute or catarrhal, if a mass s present, or if
facilittes are not of a standard fair to the patient, antibiotics, suction, and intravenous
flurds should be used.

Pre-operative Treatment and Imvestigations. The patient should be operated upon
when his condition 1s at its best. This indicates urgency ta an acute, but uaruptured
appendix and purposeful delay 1n a patient whose perttonutis has the upper hand. Thou:gh
the mimmunm of disturbance 1s the best preparation for any operation, certain essential
measures must be taken before the theatre 15 reached.

(1) The urine must be examined, preferably by the microscope, as well as by the
routine qualitative ward tests (which should include assessmeat of urinary chlorides in
an 11t patient)

(2) Ctinical examination of the chest should be assisted by a portable X-ray film
if there appears any doubt as to the findings

(3) A Ryle’s or duodenal tube should be passed and the stomach aspirated. This is
a wise precaution even m the absence of vomiting, ileus or a recent meal.

{4) If the patient is dehydrated, mtravenous flmds should be administered. When
dehydration 1s not gross, this measure may be postponed till the operation has begun.

(5) Parenteral chemotherapy should be instituted if peritonitis is present. The
absorption of drugs wnstilled down the Ryle’s tube is capricious, and sulphonamides,
though effective against bowel orgamsms are not suitable for parenteral use in patients
whose urinary output and reaction are dubious.

Penicillin, 500,000 units, with streptomycin, gm. }, eight-hourly, is an efective
synergistic combination against perttomitis Anemanvgly, intramuscular or intravenous
aureomycin, Of intramuscular or mtravenous terramycin are more effective stifl, but in
patients whose peritonitis is not severe, these may be left as a second line of defence.

v
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Chloramphenicol, a potent anti-peritonitic drug, has to be administered by mouth, a{nd

the incidence of agranulocytosis reported from its use, though small, has decreased its
opularity. .

? p(6) Shyaving. skin preparation, and catheterization may be humanely omitted till the

anzsthetic has been started. .

Choice of ancsthetic. Though no longer the privilege of the surgeon, it may some-
times fall 1o one's lot to advise a junior colleague, and the author’s preference is for
pentothal, nitrous oxide and oxygen, supplemented by muscle relaxants if d.iﬂiculties. are
encountered. Endotracheal intubation is an additional safeguard against copious
vomiting, even 1f a Ryle’s tube is already in position. Cyclopropane is an excellent emer-
gency anesthetic agent, provided that the theatre humidity is reasonable. In less c1'v1l-
ized circumstances, ether given by the Nuffield vaporizer or by the open method gives
a satisfactory ansthetic. There is seldom any indication for the use of a local an:e.slhetif:,
and unless the operator is greatly experienced in the induction of spinal ansthetics, this
method is better avoided.

Instruments. The appendix can, and has been, removed with the minimum of instru-
ments, including domestic cutlery. The general laparotomy set provided 1n hospital
theatres is more than adequate, but should always be supplemented by deep retractors
of the gall bladder or Lloyd Davies pelvic type, and by long curved Spencer Wells or
Moynihan forceps.

Operation for Removal of an Acutely Inflamed Appendix. When placing the patient
on the table, it must be ensured that the Trendelenburg position can be assumed if
necessary. In female patients a catheter should be passed if this has not already been
done. Preparation of the abdomen may be preceded by an abdominal and pelvic
examination, 1f an ndefinte mass is still suspected, or if an alternative pelvic condition
1s under consideration. This examination may also influence the site of the incision,

Choice of Incision. The majority of surgeons favour McBurney’s muscle-splitting
incision It has the advantage of a direct approach to 80 per cent of appendices, without
disturbance of the general peritoneal cavity, and extension into the loin, or across the
sheaths of the right and left rectus muscles to expose the pelvis is easy. The paramedian
meision is reserved for cases of pelvic appendicitis, or for cases in which pelvic

pathology may or may not be due to the appendix. A modification of Battle’s incision,
by which the rectus sheath 1s opened transversely, the muscle retracted medzally, and the
nerves and vessels identified before the posterior layer is divided transversely, is sometimes

useful in a child, or 1n a patient whose appendix lies in relation to the terminal ileum.
Site of Incision (McBurney) This should overlie the estimated position of the
appendix and will also vary with the individual contour of the abdomen. It will be
placed over or above the line joining the anterior superior iliac spine to the umbsilicus
when the appendix 15 retro-czcai, and below this line in other cases. The skin incision
1s best made almost horizontal, parallel with the lower abdominal skin crease. It should
be generous 1n extent, for there 15 no place for “tiny scars™ in operating on an acute
igg;::::d 'il‘he ob)rect is to secure such a gc.)od exposure that the whole op.eration can be
widely divld:dcionlhor;' andfsafely under c!trect vision. Th? external obhgue muscle is
fleshy part ofth:m :scllne ; 1its a;{onm}xlmsxsf the division being continued into the upper
internal obtiau e. e'lracuon then displays the sheath and trzfnsverse fibres of the
que muscle. This muscle may be seen to have a superficial and a deep layer,
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tnfection, a more potent factor is the poor peritoneal response of infancy. This makes
urgent operation essential in nearly all cases. 1n the rare instance in which a well-formed
mass is present, it should be treated conservatively, but with trepidation, as intra-
peritoneal rupture is not unknown.

Tug Tropics. Appendicitis in the tropics pursucs a rapid and fulminating course,
diarrheea being a frequent symptom, and confusing the diagnostician with thoughts of
baciltary and amebic dysentery, both conditions sometimes masking or simulating
appendcettis.  1f appendicitis is strongly suspected by reason of the local signs, and if
stool examinations cannot be performed rapidly, exploration should be done, antibiotics
effective against entamaba histolytica being administered pre- and post-operatively.
The best single drug for this purpose is aureomycin. Emetine, penicillin, and strepto-
mycin are a useful combination. A smear of the contents should be made as soon as the
appendix 1s removed.

AT SEA AND I8 UNSUITABLE SURGICAL Caxpimions. The surgeon in these cases has
severe responsibilities. He first must decide whether the appendix is obstructed and
liable to perforate, or whether the inflammation is sub-acute or catarrhal in character.
If in doubt, a re-assessment of the patient after a rest of two hours will often give an
indrcation of the course which the attack is pursuing If the appendix is acutely inflamed
and obstructed it should be removed, provided that surgery and anwesthesia are of a
reasonable standard of shill. In war the tactical situation must also be assessed, as 2
conscrous patient with an ttact abdomen travels or swims with more chance of survival,
Should the inflammation be deemed sub-acute or catarrhal, if a mass is present, or if
facihities are not of a standard fair to the patient, antibiotics, suction, and intravenous
flurds should be used.

Pre-operative Treatment and Investigations. The patient should be operated upon
when his condition 1s at its best This indicates urgency in an acute, but unruptured
appendix and purposeful delay 1n a patient whose peritonitis has the upper hand. Though
the mimtmum of disturbance 1s the best preparation for any operation, certain essential
measures must be taken before the theatre 1s reached.

(1) The unine must be examuned, preferably by the mucroscope, as well as by the
routine qualitative ward tests (swhich should nclude assessment of urinary chlorides in
an ill patient)

(2) Cltmical examation of the chest should be assisted by a portable X-ray film
if there appears any doubt as to the findings.

(3) A Ryle's or duodenal tube should be passed and the stomach aspirated. This is
a wise precaution even 1n the absence of vomiting, tleus or a recent meal.

(4) If the patient 15 dehydrated, intravenous fluids should be administered. When
dehydration 1s not gross, this measure may be postponed till the operation has begun.

(5) Parenteral chemotherapy should be instituted if peritonitis is present. The
absorption of drugs wnstilled down the Ryle’s tube is capricious, and sulphonamides,
though effective agamnst bowel organisms are not suitable for parenteral use in patients
whose uriary output and reaction are dubtous

Penicillin, 300,000 umits, with streptomycin, gm 3, eight-hourly, is an effective
synergistic combination against peritonttis Al(ernauve_ly, intramuscular or intravenous
aureomycin, ot ntramuscular or intravenous terramycin are more effective still, but in
patients whose pertonitis s not severe, these may be left as a second line of defence.
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that it is unwisc to press home his attack at all costs, drainage shoulfl be employed.
Removal by the retrograde method may be practised when the appendix lies retrocecally,
but does not relieve the surgeon from the obligation to have the whole of the organ under
direct vision. An inspection of the appendix bed for hxmorrhage must always be_: made
before starting to close the abdomen, as retraction of the ceeum may dislodge a ligature
from the meso-appendix. Finally, if the appendix is perforated, the operator sho}lld
assure himself that no fragment of the organ or faecolith remains in the peritoneal cavity.

Drainage of the Abdomen. 1t may be unfashionable to assert, against those who
regard drainage as a medixval measure, that no harm has yet been seen from it, and that
some good appears sometimes to have been done. A good statistical case has been made
against drainage by Moloney, Russell, and Wilson (1950) in their excellent and compre-
hensive article on appendicitis, and they are in exalted and numerous company. Few
surgeons would now employ drainage as a routine, but it is still performed by the author
on certain definite, if infrequent, indications. If there is gross purulent or frcal con-
tamination of the appendix bed, persistent capillary oozing, friability or acute inflamma-
tion of the crecum, the remnants of an appendix abscess present, ot if the appendix cannot
easily be removed, a slip of soft corrugated rubber, Penrose tubing or Paul’s tubing
should be Iaid in the area and brought out through a separate stab incision in the loin.
This should be shortened daily and removed on the fourth day.

Intra-peritoneal chemotherapy. The nstitution of intra-peritoneal chemotherapy in
the sulphonamide-pemcilin era was an advance which diminished the mortality of
appendicitis with peritonitis (R. Vaughan Hudson, Rodney Smith, 1942), though this
was not confirmed by other writers The use of intra-peritoneal drugs is not now so
general since the mtroduction of agents potent agamst bowel organisms which can be
administered parenterally, Nevertheless, 2 ight dusting of the appendix bed with penicillin
and sulphanilamide powder is still thought by many surgeons to be of service and is not
likely to give nise to complications of local irritation, overgrowth of contaminating
organisms, or anuria, if the quantities used are small. The only danger is that which may
arise from sensitivity of the patient to these drugs.

Closure of Abdomen. The cecum and termunal sleum are first replaced with gentleness
in their correct anatomical position. The peritoneum is then closed with continuous
9 chromic catgut, the transversus, internal obhique and external oblique muscles by
interrupted 0 chromic catgut sutures. It 1s important that the transversus and deep layer
of the internal oblique muscles be inctuded in the sutures, and this may be facilitated in
a deep wound by a J shaped needle. These stitches should not be tightly tied. If the
lateral border og the rectus sheath has been divided, particular care must be taken in its
repair as it constitutes one of the pillars of the abdominal wall. In the event of the wound
being grossly contaminated, the muscular layers may be drained by a slip of soft rubber,
:}nd it nef:d hardly be stated that the hzmostasis is of the utmost importance when
infection is present.

A Hri;‘r)zﬁigzl Exargnanon. Every app?ndix removed should be sub{'n.nfed for histology.
det[:'mined if tSpen 1X sho;ld be aseptically swabbed and the sensﬂ.wny of organisms

Tostaperati e <():perat0]r) a's omitted to chure a sample of thg Pf.n.to?eal exudate.
(hat o imrave;zusa;e: b:rmg the 'operatlon for acute appendicitis it is recommended

107 12 needle 1 inser?p set up, if thls. ha's not been done l?cfcre. A short bevelled
ed by the anwsthetist into one of the veins of the distal forearm
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the latter being closely applied to the tough fibres of the aponeurosis of the transversalis
muscle. It 1s divided by blunt dissection in the line of its fasciculi, a watch being kept for
segmental nerve fibres. The transversalis muscle fibres may need additional attention
before the surface of the peritoncum is exposed, and digital stretching of this layer of the
ncision assists exposure.

Intra-abdominal Procedure. On opening the peritoneum, escape of gas or the presence,
appearance, and odour of free fluid should be noted. If the fluid is turbid, a specimen
should be taken for culture, and for evaluation of the organism’s sensitivity to antibiotics
Retractors are inserted and a visual examination of the peritoncum and its contents is
carried out. All gloves are washed and a gentle palpation is then performed. This will
determine the condition and position of the appendix. If it appears difficult to remove
through the incision made, although muscular relaxation is adequate, a formal extension
of the wound should be made at this stage, before traumatic manipulations have been
essayed If location of the appendix is difficult, the czccum is identified and its teniz
followed down to their point of convergence. Denis Browne's dissecting forceps give
rise 10 the least trauma 1n handling the intestine in situations where the fingers cannot be
employed. When the appendix 1s found to lie retroczeally, the cecum must be delivered
upwards out of the wound, division of the peritoneal folds at its base being sometimes
necessary.

Removal of the Appendix. The tip of the appendix is grasped by tissue forceps.
Whenever possible, the two main vascular leashes in the appendix mesentery should be
ligated individually with O chromuc catgut on an aneurysm needle. When the meso-
appendix is thickened, cedematous and friable, the serial application of curved artery
forceps with division of the mesentery close to the appendix is preferred: each section
of mesentery grasped by forceps 1s then higated  Whilst this is being done, the assistant
should protect the terminal ileum from injury, When the mesoappendix has been
divided up to the ceeal wall and complete hxmostasis secured, a serosal purse-string
suture is passed on an atraumatic needle in a circle 1 cm from the base of the appendix.
If the czcum 1s cedematous, this step 1s omutted. The base of the appendix is crushed
and a ligature of 1 chromic catgut 1s tied just proximal to the crushed segment. T_he
stump of the appendix may be carbolized if the operator is convinced of the necessity
of this precaution. (Crude carbolic acid 1s such a dangerous liquid that the author feels
1t should not be allowed in the operating theatre ) The stump is then invaginated and the
purse-string suture tied. Alternative methods of invagination employed if the czcum
is cedematous are the “Z stitch™ and the drawing across of residual mesoappendix to cover
the area, or a three-layer closure similar to that performed for the duodenum in gastrec-
tomy. The merits and demerits of stump invagination have been exhaustively discussed—
the incidence of intramural abscess, sloughing of the non-invaginated stump, and
adhestons to the non-nvaginated stump appear approxmately equal. Gangrene of the
appendix involving the czcal wall may usually be surmounted by invaginating the whole
base of the ceecum. If ntramural abscesses are present, the butt end of the cecum may
be resected and closed It 1s on very rare occastons necessary to sew a catheter into the
c@cum, or exteriorize it into the wound if 1t appears 1n danger of sloughing

Difficulty n removing the Appendix  When the appendix is firmly embedded i'n
inflammatory tissue or forms part of the wall o'f an abscess, the surgeon must decide if
he can safely remove it without excessive local tissue destruction and trauma. If he feels
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disaster and exploration must be performed as soon as the patient can be made fit to be
taken to the theatre. . .

ParaLYTIC ILEUS. Ileus may persist for some days after operation. Continuance of
gastric suction and intravenous therapy is called for, with special attention to potassium
batance, The ileus following appendicular peritonitis is almost invariably due to per-
sistence of infection, and chemotherapy should be continued, or more potent agents used.
(See Peritonitis, Chapter IX, Treatment of Paralytic Tleus.)

The onset of obstruction following ileus is heralded by resumption of vigorous bowel
sounds, colicky pain, visible peristalsis, and increased aspirations. Though the use of a
Miller-Abbot tube may circumvent 2 sub-acute obstruction, the more severe case
demands exploration.

INTRA-PERITONEAL ABsCEsses. The formation of discrete localizations of pus in the
abdomen is manifested by the slow progress of the patient, persistent pyrexia, and a
high white cell count. A disadvantage of treatment by antibiotics lies in the suppression
of fever and leucocytosis, allowing reaction to continue around collections of pus which
are sterile, or of a low grade infection. This calls for increased vigilance on the part of
the surgeon and for routine abdominal and pelvic examinations during convalescence.
The majorty of these collections will resolve without drainage on rest in bed, local heat,
and the vis medicatrix nature. Chemotherapy should not be continued indefinitely,
but reserved in case it should be necsssary as an insurance during a drainage operation,

PYLEPHLEBITIS AND PORTAL Py;EMia. Spread of infection from the ileo-colic vein to
the liver is now extremely rare, the presenting features of pyrexia, rigors, and pain in the
right hypochondrium being more commonly due to coincident pyelitis, or to sub-phrenic
suppuration. The treatment is by intensive chemotherapy rather than operation.

Deep VEIN THROMBOSIS  Patients convalescing from acute appendicitis are no more
immune than other surgical cases to this complication. The benefits which accrue from
the comparative youth of those subjected to appendicectomy, and their short stay in bed,
is offset by the increased incidence of deep vein thrombosis associated with peritonitis.
It is not the general practice in this country to treat emergency abdominal patients with
prophylactic anti-coagulants. Nevertheless, it may be justifiable to select certain patients
by reason of age, severity of peritoneal infection, obesity, or probable long stay in bed,
and exhibit to them Heparin 5,000 units b d., or Dindevan 50 mg. b.d., as a prophylactic
measure, from the second post-operative day. Itis in the hands of the nursing staff that
the early detection of deep vein thrombosis lies  Patients will inform them of minor leg
discomforts with which they would be unwilling to worry their doctor. This does not
excuse the ritual examination of the calves and legs of surgical patients by the medical
stafl. When a clinical suspicion of calf vein thrombosis arises, full therapeutic anti-
coagulant therapy should be instituted without awaiting more definite signs.

Death Rate. Rodney Maingot, in his authoritative chapter on Acute Appendicitis,
té‘rl;?t;s th? average fat:}lity rate for acute appendicitis without perforation throughout
perhoﬂi:ilsta:}[:eac;l:) t.‘;menca zft 0-3 per cent. Including all types of cases of z}bscess fmd
able sin, s t ‘r_zm? varxe§ from l—_S percent. The val!.le.of lh§se ﬁglfres is question-
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or dorsum of the hand. A young adult patient with acute appendicitis should receive
two litres of 0:18 per cent sodium chloride combined with 4-3 per cent glucose and water
(Isotonic § normal saline and glucose) during and after the operation, after which the
needle should be withdrawn. Should vomiting have been severe, dehydration evident,
or peritonitis diffuse, this quantity will be increased. (See Peritonitis, Chapter IX, p. 333.)

Though this routine administration of intravenous fluids may secem an unnecessary
interference, the benefit to the patient is manifest on the first post-operative day. Thirst
is not present, the patient looks well, and there is no necessity to force oral fluids into
an atonic stomach and intestine which is loth to receive them. When the patient is
conscious, a comfortable semi-upright position should be assumed and sips of water are
allowed, as requested. The gastric tube may be removed unless peritonitis was observed
at operation, In such cases it must remain in position and aspirations are conducted at
hourly intervals. In the first 24 hours following operation only a modest quantity of
mixed fluids (2-3 pints) should be administercd by mouth unless the patient, by reason
of his flat abdomen, normal peristalsis, absence of nausea, and passage of flatus, is
obviously able to accept more. The peritonitic patient will, of course, receive all his
fluids by intravenous infuston. As soon as normal bowel sounds are heard and a good
flatus result is obtained by a rectal tube, normal feeding may be cautiously resumed.
No aperients or an enema larger than 4 oz. should be permitted for the first five
days following operation  The patient is normally allowed to sit out of bed on the second
day and is relieved of his skin stitches on the seventh day after operation. Before dis-
charge from hospital a careful examination of wound, abdominal wall, right iltac fossa,
and pelvis must be made.

Complications of Appendi y. Apart from the multitudinous untoward events
which occasionally follow upon or coincide with any abdominal operation, removal ofa
gangrenous or perforated appendix may be attended by its individual notorious sequele.
(A brief hist 15 appended with even shorter notes on treatment.) It cannot be emphasized
too strongly that comphcations must be anticipated with abnormal foresight and pre-
vented or treated with the determination of a muihtary commander for the highest
standards of post-operative surgical care to be achieved

THE WOUND. An hematoma should be evacuated as soon as it is discovered. This
is more thoroughly done 1n the theatre than in the ward. Infection will demand the
cutting of stitches, drainage, and bacteriological culture. Apparent discharge of “freces™
is more often due to anerobic infection of a wound hematoma than to true fistula
formation. A true frecal fistula will close unless unsuspected pathology in the jleo-cecal
area is the cause Persistence of a fistula calls for reinvestigation of the patient which
should mnclude a biopsy curettage of the track. If conservative measures, including the
application of silver mitrate fused to a probe are not successful, an elective operation
for closure will be necessary Wound breakdown 1s almost unknown from McBurney’s
incision It is heralded in a paramedian wound by a profuse serous discharge which
should always cal for immediate mvestigation, followed by re-suture.

INTRA-PERITONEAL COMPLICATIONS  Spreading peritomtis is still sometimes seen in
spite of the antibiotics. If the onset is msidious and the operator 1s satisfied by the condi-
tion of the cecum at operation and his stump closure, the treatment will be by general
measures directed against peritonitis and by a powerful antibrotic agent such as intra-
venous terramycin. A sudden onset of peritomtis rapidly involving the abdomen indicates
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disaster and exploration must be performed as soon as the patient can be made fit to be
taken to the theatre.

paraLyTIC ILEUS. lTleus may persist for some days after operation. Continuance of
gastric suction and intravenous therapy is called for, with special attention to potassium
balance. The ileus following appendicular peritonitis is almost invariably due to per-
sistence of infection, and chemotherapy should be continued, or more potent agents used.
(See Peritonitis, Chapter IX, Treatment of Paralytic Ileus.)

The onset of obstruction following ileus is heralded by resumption of vigorous bowel
sounds, colicky pain, visible peristalsis, and increased aspirations. Though the use of 2
Muller-Abbot tube may circumvent a sub-acute obstruction, the more severe case
demands exploration.

INTRA-PERITONEAL ABsCEssEs The formation of discrete localizations of pus in the
abdomen is manifested by the slow progress of the patient, persistent pyrexia, and a
high white cell count. A disadvantage of tieatment by antibiotics lies in the suppression
of fever and leucocytosis, allowing reaction to continue around collections of pus which
are sterile, or of a low grade infection. This calls for increased vigilance on the part of
the susgeon and for routine abdominal and pelvic examinations during convalescence.
The majority of these collections will resolve without drainage on rest in bed, local heat,
and the vis medicatrix nature. Chemotherapy should not be continued indefinitely,
but reserved in case it should be necessary as an insurance during a drainage operation.

PYLEPHLEBITIS AND PORTAL PyaMia. Spread of infection from the ileo-colic vein to
t!le liver is now extremely rare, the presenting features of pyrexia, rigors, and pain in the
right hypochondrium being more commonly due to coincident pyelitis, or to sub-phrenic
suppuration. The treatment is by intensive chemotherapy rather than operation.

. Deep VEIN TrroMposIs. Patients convalescing from acute appendicitis are no more
immune than.o\hcr surgical cases to this complication. The benefits which accrue from
fhc comparanve.youth of t.ho_se subjected to appendicectomy, and their short stay in bed,
IISl ;)Sﬁ'lslztt l:}): the mcrleased mcl.denc.e of deep vein thrombosis associated with peritonitis
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the doctor and even sometimes to refusal to enter hospital. Providing that sound surgical
principles have been followed and that post-operative care has been assiduous, nosurgeon
need feel unduly distressed by two fatalities in cvery hundred of his cases.

“CHRONIC APPENDICITIS”

Chronic appendicitis is a Joose clinical term which includes four conditions sufficiently
distinct to be classified by their pathology.

(1) Sub-acute appendicitis.

(2) Recurrent appendicitis.

(3) True chronic obliterative appendicitis.
(4) Mucoccele.

SUB-ACUTE APPENDICITIS. This presents as a vague central pain accompanied by
disinclination for food, or nausea, but rarely by vomiting. The pain may localize in the
right iliac fossa, but more commonly is unremarked till tenderness is elicited in this area
by the examiner. There is a slight rise in temperature, the pulse rate remains normal
and little constitutional disturbance is observed. The history of a previous attack is
sometimes given and the present attack has frequently been preceded by a sore throat or
mild enteritis. Although there is every probability of resolution, appendicectomy is the
right treatment in these cases. Treated conservatively and discharged for out-patient
observation, recurrence is probable with re-ndmission in emergency at a time or in a
place equally inconvenient for patient and for surgeon, and with symptoms more typical
of obstructive appendicitis. 5

Macroscopically, the organ appears shghtly swollen and pink. Its consistency is
firmer than the normal. Small glands may be seen in the appendix mesentery, or ndjou}-
ing the terminal jleum. Microscopically, early mucosal and submucosa! inflammation is
found, with cellular infiltration of these layers, and evidence of lymphoid hyperplasia.

RECURRENT APPENDICITIS. Recurring attacks of central abdominal colic, without
fever, associated with tenderness over the appendix, are characteristic of this variety
of chronic appendicitis. Some patients also complain of dyspepsia, flatulence, fat
intolerance, irregular bowel action and upper abdominal pain (the so-called “‘appendt-
cular dyspepsia”). The underlying pathology is a partial appendicular obstruction due
to angulation or previous sub-mucosal fibrosis, past which the appendix is attempting
to expel a fecal concretion, inspissated contents, or even worms or a foreign body.
Diagnosis 1s made by an exhaustive history and, if possible, by observation during an
attack, with the elicitation of tenderness over the appendix. Cmcal distension, small
bowel colic and chronic disease of the 1leo-czecal area must be excluded.

X-ray Duagnosis. The value of X-ray investigations in the diagnosis of chronic
appendicitis is doubtful. A barium meal may assist in excluding disease of the terminal
ileum, and a Barium Enema may perform a simular service for the cecum and ascending
colon. Tt is rarely justifiable to request these examinations in suspected chronic appendi-
citis. The Barium Magnesium Sulphate Meal may show any of five features, namely,
failure to fill, delay in emptying, abnormal position and kinking of the appendix, tender-
ness over the outlined appendix and the presence of facaliths or foreign bodies

Osborne (1953) has concluded by the comparison of a series of patients undergoing
appendicectomy on X-ray cnteria, with a series of patients whose appendices were
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removed incidentally to a gynacological operation following X-ray examination, that
there is no value in the procedure. Nevertheless, the support of a clinical diagnosis by
the demonstration of filling defects in an appendix which fails to empty, has been found
of assistance by the author.

Treatment of Recurrent Appendicitis. Appendicectomy should be performed if the
diagnosis is reasonably firm, 1f doubt exists, a period of observation by periodic inter-
view and examination is instituted. Bowel function may be corrected by dietary measures,
or if these fail, by a physiological bulk apericnt such as Normacol or Isogel. Anti-
spasmodics should initially be avoided unless the functional aspects of the clinical
picture seem 10 outweigh the organic. About 50 per cent of patients observed for dubious
symptoms will eventually qualify for appendicectomy and the majority of these will be
relieved of their symptoms by operation.

TRUE CHRONIC AND OBLITERATIVE APPENDICITISS. This condition is comparatively
tate. The process is one of distal low grade inflammation which spreads proximally
along the mucosa and submucosa, destroying the mucosal lining and obliterating the
Iumen. A shrivelled cord-like structure is produced, unless residual mucous glands
rematning in the distal part begin to secrete, giving rise to mucoccele. Obliterative
appendicitis does not often cause typical symptoms which lead to its removal and is
frequently found incidentally at post-mortem. When symptoms occur they are of the
Tecurrent type and tenderness may be found on examination.

Mucocare (Grosutar Myxoma). The formation of a mucocele is an uncommon
sequel to obstruction of an appendix, the lumen of which is sterile. Two main varieties
are described. In the first, the epithelial mucus secreting cells are 1n a single layer. In
the second, papilliferous overgrowth of these cells 1s seen, in some cases to a carcino-
matous degree. (A recent short review of two cases and the literature has been written
by I H. Johnston) Escape of mucus seereting cells will lead to pseudomyxoma
peritoner, which may be benign or malignant in character. Mucocele most commonty
f’;:;;:;ia;s a Symp!o.mless swelling in the right iliac fossa or pelwis, or is discovered
attach of Z‘)'P’:e:gz?ltslcz:s A hx'story of occasional pain in the right 1hac fossa, or of an

ometimes to be obtained.

Notes on Chronic Appendicitis

Su‘_g;:f“l::;(s- l::l;h!la evaluation of vague symptoms in the right ilac fossa is no easy
be Complete;i Wirhusutan of thf: original organic dlsvease, particularly of the pelvis, must
department, The OUf excessive Exp?l}dlturﬁ of time and money in the radiological
in Young w(-)men "wo unlctu.mal cond1t1on§ which most commonly simulate appendicitis
and the ovarten -d\te cica distension combined with 1ncoordinated large bowel function,
ovatian copgeste rlzsorl t‘emhof delayed rupture of a Graafian follicle, or pre-menstrual
appendicimb 3 the symptoms are mot reasonably compatible with chronic

» 4 period of out-patient observation 1s preferable to exploratory surgery.

When, h : PR
the dia :(\;;ev?r, appendicectomy is indicated, 1t should be explawed to the patient that
Tlregop 1S 1S not a concrete fact, but a probability.
eratio; i . AP .
thesia may ﬁrst”b{WC Chronic Appendicitts. An examination of the pelvis under anzs-

be as smail as the an'ox}dume,d’ McBurney’s approach 1s used. The skin incision may
of the abdoming} w::l‘lc feelings of the surgeon dictate, provided that the deeper layers
. are opened sufficiently freely to see the appendix, cecum and
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terminal ileum, and that two fingers at least can be inserted into the abdomen to feel
the pelvic contents and gall bladder.

Pathology. All chronic appendices removed should be examined microscopically
and the histology recorded. It must be stated that many organs removed for chronic
appendicitis show a diversity of feature sometimes not far removed from the normal and
that the histological report may be found to vary with the benevolent disposition of the
pathologist.

A final note must be made on the work of Masson who found overgrowth of the
sub-mucosal nerve plexus and increase in numbers and size of ganglia in specimens of
chronic appendicitis, which might explain the production of symptoms by these organs.
Complete confirmation of these changes has not rewarded the efforts of other recent
workers, the myenteric plexus also appearing anomalous in control series of normal
appendices.

OTHER PATHOLOGICAL CONDITIONS OF THE APPENDIX

Actinomycosis and tuberculosis have both been recorded as affecting the appendix
without other obvious gastro-intestinal lesions. If these diseases are associated with
acute inflammation, macroscopical diagnosis is unlikely and recogmtion will only result
with microscopy. Prompt institution of the appropriate antibiotic treatment will avoid
a probable frcal fistula.

INTUssuscePTION.  Intussusception of the appendix occurs in children later than
ileal and colic intussusception, the common age group being between two-and-a-half
and ten. It is predisposed to by the feetal type of czecum and appendix. The symptoms
and signs resemble acute appendicitis so closely that the diagnosis is usually an operative
one. An excellent recent review of this condition has been published by Forshall (1953).

CARCINOMATA OF THE APPENDIX. Three types of malignant neoplasm are recorded
ansing in the appendix:

Carcinoid.
Adenocarcinoma.
Lymphosarcoma

All are rare, the carcinoid being the most common.

Carcinoid (Argentaffinoma) The incidence of carcinoid was originally assessed at
approximately one in a thousand appendices removed at operation. The present
incidence would seem 1n the range of 0-2 per cent to I per cent. A carcinoid is seen asa
small hard yellow nodule 1n the sub-mucosa, commonly near the tip of the organ. It is
sometimes palpated and recognized at operation, but more often found on post-operative
examination of the specimen The origin of the carcinoid was formerly believed to be
1n Auerbach’s plexus. Masson’s theory of endodermal onigin from the Kultschitzky cells
associated with the crypts of Lieberkuhn 1s now widely accepted. Carcinoid of the
appendix does not metastasize so frequently as carcinoid of the terminal tleum, and
recurrence is rare following appendicectomy If recogmzed at operation, a careful
search for mesenteric glandular metastases should be made, and a more radical procedure
contemplated if these are present.

Adenocarcinoma of the Appendix anses near the base of the appendix, sometimes
being confined to the organ itself, but more often involving the cecum. Diagnosis by
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appearance and feel is possible unless an inflammatory condition is also present. The
decision for hemicolectomy is then best made by a frozen microscopical section. Three
sub-divisions of the adenocarcinoma in or involving the appendix may be made: papil-
liferous, with or without mucocele, ulcerating, and stenosing.

Lymphosarcomata are exceptionally rare and arise from the lymphoid follicles of the
appendix. A case simulating chronic appendicitis with a brief review has been published
by Henley and Slack (1954).
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CHAPTER 1X
PERITONITIS

J. H. Lers FERGUSON

Historical Note. 1t is salutary to reflect upon the remarkable changes which have
attended the course and outcome of peritonitis during the last few years. The advent
of antibiotics, and the better understanding of fluid and electrolyte disturbance, have so
modified the natural history of peritoneal inflammation that many of the younger genera-
tion of surgeons may fail to appreciate the grave anxieties which they are now spared.
The reader may be referred to Mr. Sampson Handley's classical Hunterian lecture.

Incidence and Mortality. The incidence of peritonitis is impossible to assess except
by approximation of the numbers of cases seen in large general surgical centres serving
a fixed population. The Registrar General’s figure of deaths from peritonitis in 1950 was
107. The number of cases in which peritonitis contributed to death must be far in
excess of this.

ANATOMY OF THE PERITONEAL CaviTy. The minutiz of the anatomy of the peritoneal
cavity are not of practical importance in relation to peritonitis. It is, however, usual to
consider the general conformation of the peritoneum and its contents, inasmuch as
some explanation may thereby be afforded of the routes of spread and sites of collection
of infected peritoneal effusions.

‘When the body 1s supine, the vertebral column and great vessels form a [ongitudinal
barrier which theoretically localizes fluid to the right or left of the abdomen. These
paravertebral spaces are again divided longitudinally, on the right side by the cecum,
ascending colon and mesentery, and on the left by the descending colon and mesentery,
forming the paravertebral and paracolic gutters. Fluid in these channels may therefore
gravitate downwards nto the pelvic sump, or upward toward the diaphragm.

The transverse colon, mesocolon, and great omentum form a transverse barrier
dividing the upper abdomen from the remawnder of the peritoneal cavity, and fluid
passing this obstacle will often do so by the paracolic route. Mitchell, by his studies
of barum injections into infant cadavers sets forth interesting and original views on
intraperitoneal spread of effusions

(The subhepatic and subdaphragmatic spaces will be considered 1n conjunction with
subphrenic abscess )

The importance of these anatomical divisions 1s often overshadowed in practice by
the volume of the exudate, the positton and movement of the patient, by mobility of the
gut and by the presence of gas in the peritoneal cavity, which fortifies the effects of
gravity on intraperitoneal flurd.

PHysioLoGy. The normal peritoneum functions as a dralysing membrane in the
secretion and absorption of peritoneal flud. This process 1s mainly vascular, the lacteals
playing Iittle part in removal of fluid  Particulate matter introduced into the peritoneum
appears to collect in greater concentration around the great omentum, the roots of
the mesenteries, and the diaphragm.

328
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LocaL PaTHOLOGY. The lining cells of the peritoneum rcspor_ld to inflar'nmation.by
swelling and desquamation; the underlying tissues by hyperamia and .mpld s?creu?n
of exudate from dilated capillaries. This is at first thin and cle.ar,_beco'mmg tufbx(!. as its
leucocyte content rises, and s finally thick and purulent. Microscopic exammahop (_)('
the exudate will at first show bacteria and polymorphonuclear leucocytes. Wilkie
observed that persistence of organisms and degeneration of pus cells afm' some hours
of infection indicated a poor prognosis, whereas phagocytosis and disappearance of
bacteria was an indication of a successful outcome. It is notable that, on culture, the
pus is not infrequently sterile, even in the early stages of infection.

The surface of the pentoneum is red and dull, and eedematous. It becomes covered
by deposition of fibrin, which appears initially as flakes, and later builds up into
a friable layer, yellow-white in colour, and several millimetres in thickness.

Local intestinal movement is repressed by direct inhibition of the myenteric plexus,
and the adjoining peritoneal surfaces become matted together by the adhesive nature of
the fibrinous deposit The omentum may be involved in this stage of primary localiza-
tion. If the infection is overcome, all evidence of local tissue reaction will disappear, a
process known as resolution. If the infection persists, but remains localized, an abscess
will result.

In certain circumstances not fully understood, the fibrinous exudate does not resolve,
but is jnvaded by proliferating fibroblasts and capillary loops, and gradually replaced by
fibrous tissue, a process known as organization. Similarly, abscess cavities after the
infection is overcome are obliterated by granulation tissue growing in from their walls.

Alternatively, when peritoneal reaction has failed to localize the irritant process, a
diffuse peritonitis will result, causing, if untreated, death of the patient from water and
electrolyte disturbance, or resolving, with or without the formation of secondary
abscesses

The factors which determine whether the fibrin matting is removed, or whether it is
transformed into fibrous adhesions are not clearly identifiable. Every surgeon must
have had occasion to marvel at the pristine integrity of a re-opened abdomen, last seen
mn the state of acute peritonitis; equally remarkable are the multiple tough adhesions
which have apparently followed an aseptic procedure.

The experimental use of cortisone and ACTH certainly delays adhesion formation,
together with the general fibroblastic healing process, but opintons are divided as to
the long-term results from the use of these drugs.

Response of Peritoneum to Injury. The prodigious regenerative powers of the peri-
toneum are w.ell known. Few surgeons now attempt the re-peritonealization of large
raw Asurfaces in the abdomen since these become covered with primitive peritoneum
\\"llthm 48 hoblrs, and intestinal adhesion to the raw surface 1s no more frequent than to
:! ;er:::::glx;t srt(::;::‘;s \;hlch are uls.ed for peritoneal apposition. 'I:he repatr of peritoneal

GENERl:L o gmg marglga ingrowth rather than cellular migration. .

5 1 pe T GICAL ”FFECTS OF PvERITONITIS. The onsef gf ac1'xte diffuse periton-
panied by shock; the dimimished venous return giving rise to an increased

pulse rate and to fall of the blood pressure  Recovery from this phase is usual, but is

soon succeede.d fay _deierioraxion caused by water and electrolute Ince frym vo,miting,

. " ! : : swiftly and it

' ' " hours of the

b,
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inception of the infection. Losses from vomiting arc principally those of water and
chloride, approximately equivalent to isotonic saline. The constitution of the peritoneal
exudate approximates to that of plasma, while the fluid exuded into the intestinal lumen
contains water and electrolytes, including large amounts of potassium.

Toxamia. Absorption of toxic products from the peritoneum has been advocated as
a prime factor in the rapid decline of patients suffering from peritonitis. Experimental
work would indicate that absorption is inhibited when peritonitis becomes established;
it cannot be denied, however, that the evacuation of large quantities of pus from the
abdomen often leads to an instantaneous improvement in the condition of the patient.

The changes occurring in the constitution of the blood consist of hemo-concentration,
loss of electrolytes, and leucocytosis. Hwmo-concentration is dependent on the extent
of the peritonitis and the rate of onset. Sodium and chloride loss occur early. Derange-
ment of potassium balance may not be established by blood estimations until 48 hours
have elapsed.

The leucocyte response 1n peritonitis varies with the severity of the infection and the
age and fitness of the patient. Whereas a healthy young adult will usually show a sharp
leucocytosis of 20,000 white cells or more within 24 hours of the onset of a general
peritonitis, 1n old or debilitated patients this response may be delayed or may never have
timein which to develop. The exhibition of antibiotics would also appear to be associated
with lower white cell counts than might be normally expected.

CLASSIFICATION

Two main types of peritonitis have been distinguished.

(1) Primary peritonitis, a rare condition in which inflammation occurs without
a Jocal pathological cause in the abdomen

(2) Secondary peritonitis, which results from spontaneous inflammation or perfora-
tion of the abdomunal contents, or follows operative intervention.

Further descriptive subdivision into acute, subacute, chronic, diffuse, spreading,
localized, chemucal, irritatve, and terminal may be employed. In practice, acute second-
ary peritonttis 15 the most frequent and important state with which the surgeon is con-
cerned.

ACUTE SECONDARY PERITONITIS

Secondary pentomtis may be divided into three classes:

(1) Secondary pentonitss, resulting from autogenous inflammation or perforation of
the abdominal contents.

(2) Post-operative peritonitis.

(3) Peritonitis following accidental wounding.

Acute Peritonitis 1s most commonly dary to acute appendicitis Other acute
abdominal inflammations of the Fallopian tubes, the gall bladder, and-the colon are
approximately equalled in their incidence by obstruction, strangulation, and perforation
of the gut, and 1n some localities by perforation of gastric and duodenal ulcers. Acute
pancreatitis is comparatively rare, but has been dragnosed more often in recent years.

Clinical Picture. The infinite vanation in symptoms and signs of acute peritonitss,
from a limited pelvic tenderness on rectal examination to the classical and oft described
terminal phase of the Hippocratic facies, gross distension, and “fcal” vomiting, renders
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2 definitive description of peritonitis potentially fallacious. Four main clinical stages
may, however, be arbitrarily distinguished. . . .

LocaL Peritontms (EARLY). Continuous pain is felt in the abdominal wall over the
inflamed area. Reference of pain may occur: as from the gall bladder to the tip of ﬂ'\e
shoulder, or in retro-peritoneal inflammations, into the back. The quah.ty of the pain
is described as burning or stabbing. Vomiting does not usually make its appearance
until the pain is well established unless the peritonitis is secondary to a gut obstruction.
There is lttle constitutional disturbance at this time and many patients may not be
inactivated by their symptoms. Examination will show dimini_shed movement of the
affected abdominal segment, guarding and, often, hypera?stl}es'm, progressing 'to true
rigidity. Bowel sounds are frequently, but not invariably, x.nhxbxted in the vicinity, an::}
may be normal in other quadrants of the abdomen. The sign of “rebound tendErness_
has been described as invaluable in the diagnosis of early peritonitis, but the author is
not convinced of its value.

LocaL Peritonims (Late). 1f o peritoneal response sufficient to circumscribe the
local lesion takes place, a tender mass will result, with the remainder of the abdomen
apparently normal.

ADVARCING PErITONITIS. Spread of the peritomitic process causes shock and prostra-
tion The pain becomes generalized and the vomiting more frequent. The patient is
pale and perspires. He lies still in bed and may obtain comfort by drawing up the knees,
or lying on the affected side. The pulse rate is increased, the temperature sub-normal,
or rising, and respiration is shallow and thoracic. When the peritoneal effusion is highly
wrritant (e.g. gastric contents), the abdomen is charactenstically indrawn, rigid, and
universally tender, the gut motility being reduced. In pentonitis due to feecal flooding,
however, the signs are less marked Following upon the rapid advance of peritonitis
and the resulting shock, a period of apparent recovery may ensue, in which the pulse and
temperature steady and the pain and local signs diminish. This is followed by established
peritonitis When pentontis is established and extends throughout the major part of the
abdomen, the general effects upon the patient predominate over the local symptoms and
signs.

The picture at this time is of paralytic ileus, dehydration, and electrolyte loss. The
features are sunken and grey in colour, though the apparent “brightness™ of the patient
may be remarked upon by the unwary. The tongue is furred and the skin may be pinched
up with ease  The pulse 1s rapid and weak, the temperature sub-normal, and the respir-
atory rate much increased. Abdominal distension 1s by now apparent. Rigidity and
tenderness are decreased and silence prevails on auscultation.

The Diagnosis. John Hilton remarked in discoursing on peritonitis that “whether in
medicine or surgery, mine-tenths of successful practice depends upon accurate diagnosis”
“(Rest and Pain).”

The early recognition of the presence of peritonitis is of paramount importance. It
1s also far more easy to 1dentify the probable source of the infection when the patient
1s seen before the inflammation has become general,
d:plelr‘\ (;‘s“i) :a‘r}l]i g]iianginolsis of peritonitis th.ere is lml.e t.o be gaineq by accessory aids. All

cal sense of the examiner, and it is a synthesis of history, symptoms,

clinical .Qbserya\mn, and experience which 1s more likely to lead to success than reliance
on specific “'signs of peritonitis,”
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In established pentonitis, radiology, by plain erect, supine, and lateral films of the
abdomen, may assist, not only in confirming the clinical diagnosis, but in indicating 2
perforation or obstruction as the source of the infection.

For brief remarks upon conditions causing or simulating peritonitis, the reader is
referred to Chapter VIII (The Appendix), p. 311.

Treatment
The principles of treatment of advancing or cstablished acute peritonitis consist in

(1) The Treatment of shock.

(2) The Treatment of paralytic ileus and dehydration,
(3) The Treatment of the infection.

(4) The Removal of the cause.

The order of precedence of these principles will be altered by the features of each
individual case.

Suock. The profound shock which may be seen in peritonitis such as that following
perforation of a gastric ulcer requires active treatment. Operative intervention without
such treatment has been Anown to produce fatal results.

The patient is nursed flat 1n bed, and the pain is alleviated by the smallest dose of
morphia required for this effect. The morphia may with advantage be given intravenous-
ly. No applied heat should be employed. Restoration of the circulating blood volume
should be 1nitiated by intravenous infusion. Blood is the best fluid for this purpose, but
while grouping and cross-matching are in progress, a plasma “expander” such as
Dextran may be substituted.

PARALYTIC ILEUS AND DEHYDRATION  As a first measure a Ryle's or duodenal tube
is passed by the nose into the stomach, which 1s aspirated, and kept empty by hourly
manual aspiration, or by continuous suction with a silent electric pump. It is desirable,
if 2 pump is used, to connect a safety valve bottle, between reservoir and pump, to prevent
excessive gastric trauma or blockage of the tube by indrawn mucosa. The emptying of
the stomach will stop the vomiting, relieve the distension to a small degree, and render
the induction of anasthesia less hazardous, when the time for this arrives. After the
first few hours of gastric suction decision must be taken as to the advantage which a
Muller-Abbott or Cantor tube might give in a particular case. These long tubes have
their use 1n small gut obstruction and mn prolonged paralytic distension, but will not be
of especial help in the majornty of patients with acute peritonitis.

Should grave abdomunal distension still be obvious after 24 hours, or if big dilated
loops are seen on plan X-rays of the abdomen, gastric suction should be continued and
a Miller-Abbott tube should be started on its way. Time should not be wasted in abortive
efforts to compel 1ts passage

Since the ileus 1n penitonttis 1s caused by penitoneal inflammation, no especial drugs
except small doses of morphia for the relief of pain, and antibiotics, are required
Should atony of the gut persist after the peritomitis 15 overcome, injections of Vitamin B
complex or Pantothenic Acid may be used Prostigmine and allied preparations are

rarely of service except in the deflation of an atomc large bowel Aperients are contra
indicated, but small 50 per cent glycerine enemata may be of service when gut movement
has begun.
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Heus which fails to respond to suction npd intravenous fluid replacement mu;t
raise suspicions that the infection is not being appropriately treated, ‘h?t' an o ;
structive element may also be present, or that there exists an associated deficiency o

assium, Lo
pot;isp::eminn of a small gut obstruction on i_Ieusz sccon.dary .to peritonitis is r.narkf.:d
by colicky pain, vomiting or greatlyincreased aspirations, x?\stenm.on, and loud peristalsis.
A Miller-Abbott tube should at first be passed. If the pain persists, a laparotomy must
be done. . ) .

1t need scarcely be remarked, in the treatment of ileus, that no flund sh(?uld be given
by mouth in quantity until bowel sounds are heard, save_for occasional drinks o?‘ water
to aid the patient’s comfort. These are immediately aspirated back, together with any
swallowed air, All intestinal contents removed by aspiration must be measured and
charted. Replacement will be discussed in the next paragraph. . o

DEHYDRATION AND ELECTROLYTE Loss. Water and electrolytes in the peritonitic
patient are not only lost by vomiting, but also by cedema of mesentery and g, by
effusion into the peritoneal cavity, and by collection within the gut lumen as ileus
increases.

The estimation of fluid requirements may be helped in some cases by weighing, if the
previous weight 1s known, but this is seldom practicable in a patient who is seriously
ill. Blood volume estimations take no account of extra-cellular and intestinal loss, and
clinical judgment and common sense will usually have to take the place of more complex
investigations, supplemented by a full biochemical blood examination, as soon as this
can be made For example, an adult patient who has had generahized peritonitis for 12
hours will not have taken any fluid during that time, so will Jack at least two pints of
water for his basic requirements. Losses by vomiting may well be of the order of two
pnts. (Equivalent in chloride content to normal saline.) It is probable that at least two
to three pints of water containing electrolytes are lying unabsorbed in the gut and the
peritoneum In all, therefore, approximately 6-7 pints of fluid may require to be given
1n order to restore balance, consisting of 3 pints of normal 0-9 per cent saline, and
3 pints of 4-3 per cent glucose in water The route must of necessity be intravenous
for absorption from the stomach and small bowel will not occur, and the rectum does
not absorb sufficiently rapidly (4 pints in 24 hours) to be of real use. An intravenous
drip is therefore set up, using @ No. 1 or 12 short bevel needle into a distal vein in the
forearm or hand.

A plan of admunistration of quantity, rate, and composition of intravenous fluids
should be prepared, and incorporated into the patient's fluid balance chart. In a
severely depleted administration should be begun at a rapid drip rate of | p!
half hour, and continued until the patient appears clinically refreshed and is
a good volume of urine. A watch is maintained on pulse, blood pressure,
pulmonary .has?s for.any sign of cardiac embarrassment, but this is seldo
that excessive Vm.fusmn of sodium chloride is avoided. Salt and water fack will only
be mamifest ch.mcally when s—7: of total body weight has been fost. The symptoms
are those of thirst and lassitude. The signs include a furred dry tongue, sunken feateres
“‘P'd puise, ar.ld lowered blood pressure, and loss of skin firmness and elzgticity, TZ::
urine volume is scanty and of high specific gravity. Salt deficiency czn ontv be ‘:_;

roughly estimated by the rule of thumb calculations outlired abosz. TI::;

patient
int per
passing
nieck veins, and
m seen provided

£y be



334 TEXTBOOK OF BRITISH SURGERY

supplemented by testing the urine for chloride (Fantus test) advocated by Marriott
(1947).

Potassium lack may not occur with peritonitis until 48 hours have elapsed unless
antecedent vomiting, diarrheea, or anorexia have contributed to disturb the patient’s
previous normal balances. When maintenance of intravenous feeding for more than
two days is necessary, it is advisable to add potassium to the routine daily requirements
provided that renal function is not impaired and there is 2 good urine output.

Potassium chloride 3 gm. per litre (40 milli equivalents per litre) made up in isotonic
solution with 4-3 per cent glucose, is a safe fluid for administration. One litre of this
may be given daily for prophylaxis of potassium deficiency. An cstablished deficiency
may require up to 2 litres daily *

THE TREATMENT OF INTRA-PERITONEAL INFECTION. In the absence of shock, or follow-
ng 1ts treatment, the peritonitic patient should be nursed in a comfortable semi-sitting
position. Attempts to achieve and maintain the Fowler position are disturbing to the
patient, the position, 1n addution to its possible promotion of venous thrombosis, gives
rise to impairment of respiration when the abdomen is distended, and would not seem
to have the definite benefit of localizing find in the pelvis and avoiding subphrenic
abscesses.

Small doses of morphia will be agreed by the majority of surgeons to be of apparent
efficacy in peritomtis, pethidine being a possible alternative.

In acute peritonits, antibiotic treatment should be started as soon as possible. This
will of necessity be empinical until a specimen of intraperitoneal pus is obtained by
operation, or, better still, until a portion of the causative pathological lesion can be
cultured.

The requirements for the agent to be used are that it shall be effective against all
orgamisms normally found in peritonitss, that it shall be able to be given parenterally
and that it should be safe to use in patients whose urine output is poor.

At the time of writing, crystalline pencillin, 500,000 units combined with strepto-
mycin gm. 3, 8 hourly, form a synergistic combination which is generally adequate. The
intravenous forms of aureomycn 500 mgm and 250 mgm. 8 hourly and terramycin
500 mgm and 250 mgm. 8 hourly are slightly more efficacious, and should be reserved as
a second line of defence unless the pattent’s immediate condition gives cause for
alarm

The pros and cons of antibiotics have been extensively discussed in recent years.
There can be no doubt that their use is justifiable in the potentially lethal condition of
peritomtis, and that the dangers are a matter of secondary importance. The chief dis-
advantages attendant on antibiotic treatment are that:

(1) Premature adnumistration may mask the causes of the mfection before a diagnosts
has been made.

(2) The course of the infection may be so modified as to add to the difficulties of
treatment  As an example may be adduced the formation of semi-sterile pelvic abscesses
with thick walls which refuse to point mnto the rectum

* (For further details of p 'y and 1ts fon, together with theoretical and
practical problems of flud balance, the reader s referred to Fluid Balance wn Surgical Practice, L. P.
Le Quesne, 1954, Lloyd-Luke, London, to whom I am indebted for some of the tnformation contained
on this page.
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(3) The development of resistant strains of organisms, or overgrowth o‘f ‘staphylo-
coccus albus (“staphylococeal entero-colitis™) pyocyaneus, proteu‘s,.an.d monilia m.z\y.be
favoured by prolonged antibiotic teeatment. This risk may be minimized l?y restricting
2 course of treatment to an arbitrary five-day period; large doses of Vitamin B complex
and youghourt have also been advocated by xrecent writers. .

(4) Allergic reactions to chemotherapeutic agents may ndq to the severity of the
patient’s condition. Although these do not usually appear u.ll some L!ays after the
administration has started, their not infrequent occurrence constitutes a minor argument
against intraperitoneal or local use. '

In the event of peritonitis not responding to antibiotics, it may be that the. prf:dom-
inant organism is not sensitive to the drug in use, and that a change of agent is 1ndlcat?d.
Alternatively, there may be a continuing source of infection which must be dealt with
surgically, or resistant strains of organisms may have developed. In this last case, further
chemotherapy will only make the condition of the patient worse, and measures must be
started to improve the antibody response of the individual. The best means of accom-
plishing this is undoubtedly by the transfusion of one or more pints of fresh blood,
administered as soon as possible after withdrawal from the donor.

Other agents exhibited in the treatment of peritonitis have included in the past anti-
gas-gangrene serum, and anti-tetanic serum. Their use has now been largely abandoned.

Recent reports from America tell of the remarkable clinical improvement in peri-
tomitic patients brought about by the simultaneous use of antibiotics and ACTH. This
form of treatment is not yet fully appraised.

RemMOVAL OF THE CAUSE. The majority of patients suffering from acute peritonitis
require operation for the removal of the causative pathological lesion, unless a primary
peritonitis or a peritonitis secondary to Fallopian tube infection, or to pancreatitis, can
be confidently diagnosed. The decision as to the time of the operation is of great
importance.

A patient suffering from early local peritomitis secondary to appendicitis may be
operated on forthwith without any preliminary treatment for shock, dehydration, or
infection.

Conversely, a patient in the late stages of general peritonitis will require several
hours of preparation before he will be fit for surgery, and 2 complete reassessment of the
case will then be necessary to decide 1f surgery is still indicated

(The details of operations which may come to be undertaken for conditions causing
or associated with peritonitis are outside the scope of this chapter, and for these the
reader is referred to the accompanying chapters in this textbook.)

It 15 relevant, however, to consider the merits and demerits of drainage in peritonitis.
The.se have be.en briefly discussed relative to appendicular peritonitis. Drainage of the
peritoneal cavity for peritonitis as a sole procedure is not now practised. Many surgeons
do .not msert a drain following operation under any circumstances, in the belef that
drainage is at best ineffective, valuable antibodies and leucocytes may be lost to the
peritoneum, and that a draina,

! ge tube may give rise to gut obstruction, perforation, or
residual abscesses.

In the opinion of the author there are still certain situations in which the local

insertion of 4 ship of soft corrugated rubber, or a Penrose drain may fail to do harm and
may even do good. These may be listed as follows:
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supplemented by testing the urine for chloride (Fantus test) advocated by Marriott
(1947).

Potassium lack may not occur with peritonitis until 48 hours have elapsed unless
antecedent vomiting, diarrheea, or anorexia have contributed to disturb the patient’s
previous normal balances. When mai of intr feeding for more than
two days is necessary, it is advisable to add potassium to the routine daily requirements
provided that renal function is not impaired and there is a good urine output.

Potassium chloride 3 gm. per hitre (40 milli equivalents per litre) made up in isotonic
solution with 4-3 per cent glucose, is a safe fluid for administration. One litre of this
may be given daily for prophylaxis of potassium deficiency. An established deficiency
may require up to 2 fitres daily.*

THE TREATMENT OF INTRA-PERITONEAL INFECTION. In the absence of shock, or follow-
Ing its treatment, the peritonitic patient should be nursed in a comfortable semi-sitting
position. Attempts to achieve and maintain the Fowler position are disturbing to the
patient; the position, in addition to its possible promotion of venous thrombosis, gives
rise to impairment of respiration when the abdomen is distended, and would not seem
to have the defimite benefit of localizing fluid in the pelvis and avoiding subphrenic
abscesses,

Small doses of morphia will be agreed by the majority of surgeons to be of apparent
efficacy in peritonitis, pethidine being a possible alternative.

In acute peritonitis, antibiotic treatment should be started as soon as possible. This
will of necessity be empirical until a specimen of intraperitoneal pus is obtained by
operation, or, better still, until a portion of the causative pathological lesion can be
cultured.

The requirements for the agent 10 be used are that it shall be effective against all
orgamisms normally found 1n peritonitis, that it shall be able to be given parenterally
and that 1t should be safe to use in patients whose urine output is poor.

At the time of wnting, crystalline penicillin, 500,000 units combined with strepto-
myen gm 3, 8 hourly, form a synergistic combination which is generally adequate. The
intravenous forms of aureomycin 500 mgm. and 250 mgm. § hourly and terramycin
500 mgm. and 250 mgm. 8 hourly are slightly more efficacious, and should be reserved as
a second line of defence unless the patient’s immediate condition gives cause for
alarm

The pros and cons of antibiotics have been extensively discussed in recent years.
There can be no doubt that their use is justifiable i the potentially lethal condition of
peritonitis, and that the dangers are a matter of secondary importance. The chief dis-
advantages attendant on antibiotic treatment are that:

(1) Premature admunistration may mask the causes of the infection before a diagnosis
has been made.

(2) The course of the wnfection may be so modified as to add to the difficulties of
treatment. As an example may be adduced the formation of semi-sterile pelvic abscesses
with thick walls which refuse to point into the rectum.

* (For further details of p defi y and 1ts , together with theoretical and
practical problems of fluid balance, the reader 1s referred to Fhud Balance in Surgical Practice, L. P.
Le Quesne, 1954, Lloyd-Luke, London, to whom I am indebted for some of the information contained
on this page.
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that some underlying and unrecognized pathology is associated with the mass. :I'he
few cases which do not resolve should be subjected to an exploratory drainage operation.

SUBPHRENIC ABSCEss. Barnard, in his classical paper on subphrenic abscess,
accurately described six potential subphrenic spaces in which infected collections of
fluid may be found. These are four intraperitoneal, and two extraperitoneal spaces:

(1) The right anterior intraperitoneal space between liver and diaphragm, bounded
posteriorly by the right triangular ligament and medially by the falciform ligament.

(2) The right posterior intraperitoneal space (Morison’s pouch) between the posterior
diaphragm and idney, and the posterior surface of the liver. Its anterior wall is the
right triangular ligament and the paracalic gutter lies lateral to it.

(3) The left anterior intraperitoneal space lies to the teft of the falciform ligament
and is again between liver and diaphragm, the posterior boundary being the left trian-
gular ligament.

(4) The left posterior intraperitoneal space constitutes the upward extension of the
fesser sac between liver and diaphragm, limited on its antero-superior border by the
left triangular ligament.

(5) The right extra-peritoneal space occupies the bare area of the liver.

(6) The left extraperitoneal space consists of the extraperitoneal area above the left
kidney, and between it and the diaphragm.

Subphrenic abscess is now a rare condition in British hosputals, the incidence being
of the approximate order of 0:05 per cent of general surgical patients. It is probable that
many incipient subphrenic infections are now aborted at an early stage.

An abscess may occur as a complication of a perforative peritonitis of stomach,
duodenum, gall bladder, or appendix; following an operation for peritonitis, or as the
result of a post-operative peritonitis. More rarely, a subphrenic abscess is seen secondary
to retroperitoneal or chest infection, or as a termunal event in a debilitated patient.

The spaces most commonly infected are the right posterior intraperitoneal space,
and the right anterior intraperitoneal space.

Two main clinical varieties are seen. The first and more unusual is of acute onset
Wwithin a short time of the primary peritoneal infection. The patient complains of
pam ir} t?;e right chest and hypochondrium, increased on respiration, the rate of
which is itself increased Profuse perspiration and persistent hiccoughing add to tus
discomfort

l?xamination will show a high swinging temperature and a rapid pulse in a patient
obviously toxemic. Poor Tespiratory movement of the lower right chest may be observed.
The ].we}' edge 1s de;_:resset}l and tender. Tenderness may also be found below the costal
margin in the aaterior axillary line, or below the twelfth rib. Pressure on the cervical
part of the phrenic nerve is sta‘!ed to produce reflex pain in the upper abdomen. Percus-

:lz: tu:lglilly hdemon:}m}es' an increased dullness in the lower chest which may either be
At a::‘;:: r;Z%Ea ic irritation, or to basal lobar collapse and pleural effusion. The
g zones of dullness and resonance are seldom seen,

\\'clir::ﬁnsd sum::;::le;“ I d'lu“ o ;“b}{hTEHiC Suppurat'l(_m i, however, far less
silent subPh,renic infectionc:/ leia oblshed dxsc!mrge of & batent from hospital with

ell established, Failure of a post-overative temnaratira

Chart ameioats -
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(1} A gross excess of intraperitoneal fluid (c.g. peritonitis supervening on ascites).
(2) Persistent oozing from a raw capillary bed.

(3) Macroscopic fecal or foreign body soiling.

(4) Dubious viability of inflamed bowel or possible leakage from a sutured viscus.
(5) Abscess cavities which cannot be completely removed.

(6) Retro-peritoneal inflammation,

Residual Abscesses. Incomplete resolution of a general peritonitis will give rise to
the formation of localized abscesses within the peritoneal cavity. In order of frequency,
these are found in the pelvis, the flanks, multiple throughout the abdomen, or in the
subphrenic regions.

An abscess following peritonitis may not declare itself readily, especially when
antibiotics have been used. Its presence may be suspected when the pulse and temperature
fail to settle to normal values, and the patient himself fails to show a progressive clinical
improvement. Persistent abdominal pain, pain on deep respiration, or discomfort on
passage of flatus or fieces are symptoms which may indicate the site of a localization of
pus, confirmation being obtained by clinical examination, by serial white cell counts, and
in subphrenic collections, by radiographic examination.

A PELVIC AbSCESs may present definite localizing symptoms of pain, pain on defeca-
tion, diarrheea, urinary frequency, or colic of involved small bowel. Nearly half the
cases seen by the author have been without marked symptoms, possibly due to partial
sterilization by antibiotics, and have frequently been discovered by the routine rect‘al
examnation which must always be performed on patients convalescing from peritonitis.
The characteristic finding is of a tense, tender swelling in the recto-vesical or recto-uterine
pouch which bulges into the rectum The mucosa will not be attached to this swelling
i its early stages. The treatment is imtially conservative. If the localization is deemed
an early one, antibiotics may be used in an effort to secure resolution, but should l‘ae
discontinued 1f no change occurs within three days If the abscess be well formed in
spite of antibiotics, these should be stopped.

The surgeon’s object is to allow spontaneous discharge to take place into the rectum
without operation, and trme alone will achieve this in the majonty of cases, without
assistance by hot douching or diathermy, which carry certain minor risks. During this
waiting pertod therapeutic endeavour should be directed to improving the general
conditton of the patient. When the abscess does not diminish or point, operation is
indicated, and surgical drainage may be effected under general anwsthesia by inserting
a finger 1nto the most prominent part of the boggy mucosa overlying the swelling.
Should the abscess have a tough wall, a probe-pointed director and sinus forceps must
be used, the abscess being entered by Hilton’s method. No tube need be inserted
provided that the drainage ostium 1s kept open by periodic digital examination. .A
persistent pelvic abscess which fails to point into the rectum or vagina will require
laparotomy. The coils of small gut adherent to 1t must be gently separated and the
greater part of the abscess wall removed  Small bowel may then be allowed to fall into

the dead space, and extra peritoneal drainage should be provided

FLANK ABSCESSES give rise to pain in the abdommal wall over the collection and
may usually be felt with ease The majonity of these collections resolve and do not
require drainage. Failure of resolution must raise suspictons in the surgeon’s mind
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advocate an approach through the bed of the eleventh rib with careful blunt upward
dissection of the pleura.

The anterior extraperitoneal approach is made either by finger dissection between
the peritoneum and the posterior rectus sheath, or by detaching the muscles of the
abdominal wall from the costal margin and passing the fingers up superficial to the
peritoneum.

The chief complications of subphrenic abscess are those of perforation into the
chest or peritoneat cavities, The occasional simultaneous presentation of an empyema
in conjunction with a subphrenic abscess forms a difficult problem for the surgeon. The
better course in treatment is to aspirate and sterilize the empyema with antibiotics and
then to drain the subphrenic abscess, provided that the two do not communicate directly.
Under these circumstances double drainage both of chest and abscess may have to be
employed.

Post-Operative Peritonitis
This variety of peritonitis may be caused by:
(a) A continuation of a pre-operative infection.
(b) Introduction of bacteria.
(c) Liberation of infective material during operation.
(d) Leakage, perforation, hemorrhage, or obstruction 1n the post-operative period.
(e) Fortuitous development of a pathological process not associated with the opera-
tot. (e g. Acute appendicitis, perforated peptic ulcer, mesenteric embolism )
There are two distinct types of post-operative peritonitis. In the first 2 sudden onset
of pain, collapse of the patient, and abdominal nigidity is a clear indication of disaster.
.Far more frequently, however, the peritonitis is of insidious onset, without obvious
pain or rigidity. Alterations in pulse rate and temperature may not be conspicuous in
lhe. post-operative period and the only posttive signs may be those of a persistent para-
Iytic ilens, with abdominal tenderness, distension, and silence
T.reatment of post-operative peritonitis is first indicated, as in spontaneous peri-
tomtis, for shock, dehydration and fluid 1mbalance, and infection. Success depends
upon accurate diagnosis.of the cause. Ifit is considered that the ®tiology of the infection
lies 1n categories (a), (b), ot (c), conservative treatment is the right policy and should be
vigorously pursued. On the other hand, peritonitis due to suspected pathology in
groups (d) and {e) must be treated by laparotomy as soon as the general condition of the
patient renders this safe
me};;;[:f:azgn }:as,tin ﬂ: past, been considered hazardous, but 15 withstood well by
follonss n¥ patients and may prove a decistve factor 1in recovery. The pruc'edure to be
4y entail such measures as relief of obstruction, catheter drainage of a
duodenal stump, or frecal diversion by a proximal colostomy No repair of a dehiscent
anastomosis should be attempted without proximal diversion, and drainage to the origi
of the pent?mtis should be employed 1n all cases ’ oremn
Traumatic Peritonitis. Peritonitis may follow any abdominal injury, even of trivial

character Concernin
g the diagnosis and treatment of aj
1o olteraatier gl n abdominal wo

wound must be

o A und, there are
owmg the necessary pre-operative preparation, exploration of the
urgently made, and a full examination of the peritoneal cavity and

O
contents must be done if the peritoneum has been transgressed.
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leg veins, and abdomen. Failure to find a source must concentrate suspicion upon the
subphrenic areas.

Conditions which have some clinical features in common with subphrenic abscess
are infected basal collapse of the lung, pleural effusion and empyema, and liver abscess.
Diagnostic endeavour must be applied to the exclusion of these.

Accessory aids to diagnosis include the repetition of total and differential white
cell counts. Persistent polymorphonuclear leucocytosis confirms the persistence of
infection.

An X-ray examination of chest and sub-diaphragmatic areas should be made, and if
necessary repeated till inimpeachable films and views are obtained. Some possible
positive findings are listed below:

(1) Effusion into the costo-phrenic angle with basal collapse of the lung, These
appearances may not necessarily be secondary to a subphrenic abscess.

(2) Impaired mobility and elevation of the diaphragm on screening should be checked
by comparison with the pre-operative X-ray.

(3) Sub-diaphragmatic gas may be observed. This may have persisted since an
operation, or may be, in reality, intragastric,

(4) A fluid level seen between diaphragm and liver is diagnostic of a subphrenic
abscess

In a difficult case, the radiologist may be given additional help by aspirating an
associated pleural effusion or empyema, emptying the stomach of gas by a nasal tube, or,
if the manceuvre is considered safe by the surgeon, by inducing a small pneumoperi-
toneum. Exploratory needling of the subphrenic spaces is avoided until drainage is
imminent.

Treatment. An established sub-phrenic abscess, accurately located by X-ray, should
be dramed. If an early infection 1s suspected, or if there are doubts as to the site, expec-
tant treatment should be instituted, with the intention of aiding resolution, or producing
a well localized lesion. The former objection to this waiting policy, that the patient may
be gravely weakened by pyrexia and toxzmia, 1s now discountenanced, since these symp-
toms may 1f necessary be controlled by antibiotics.

The patient is nursed in a semi-sitting position and full Tespiration is encouraged
Particular attention 1s paid to matntenance of his nutrition and physical condition by
high caloric and protein feeding (by tube 1f necessary), added vitamins, and by fresh
blood transfusion should decline of the hzmoglobin level occur. Antibiotic treatment
should be started, or 1If already in progress, 2 more potent antibiotic of wider application
must be substituted.

The clinical appearance of the patient, daily white cell counts and X-ray examinations
will indicate the success or failure of this treatment Failure to improve, or deteriora-
tion, show the need for drainage, which 1s immediately preceded by extra-pleural
exploration with a long needle.

Drainage. A general anzsthetic 1s desirable The usual routes of exploration are
on the night side, posterior sub-pleural, and anterior extraperitoneal, and on the left
side posterior sub-pleural. Extra-pleural or sub-pleural dramage 15 carried out by
excising the twelfth nb and making a horizontal meiston through 1ts bed. Two fingers
are then passed up 1n the areolar tissue between liver and diaphragm till pus is en-
countered, and a drainage tube 1s mserted. Those experienced 1n thoracic surgery
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The clinical presentation is that of an acute peritonitis without the same severity of
abdominal symptoms and signs as might be expected. Immediate diagnosis is not often
established except by laparotomy and by the examination of material removed by biopsy.
Although operation is undesirable in a paticnt with generalized tuberculosis, the definite
and rapid information which may be gained will usually outweigh this consideration,
as it allows of active anti-tuberculous treatment to be instituted as soon as possible.
In addition to anti-tuberculous drugs, it is desirable to use antibiotics of more general
applization if secondary organisms are present.

Chronic Tuberculous Peritonitis occurs in ascitic and adhesive forms, and in combina-
tions of these two types. The gross peritoneal effusion is usually seen in children and
young adults in whom resistance is poor. Qlder patients are prone te develop numerous
adhesions and strictures,

Ascitic Peritonitis presents an increasing abdominal distension accompanied by fever.
Alteration of bowel habit is common. Examination discloses a shiny distended abdomen
on which the superficial veins are abnormally noticeable. Shifting dullness is found
in the flanks, and the dome of the belly is tympanitic.

Adhesive Peritonitis is slower in onset and produces less constitutional disturbance.
Colicky pain is a prominent symptom, sometimes associated with vomiting, and visible
peristalsis may be seen. Thickened coils of gut are palpable in many cases, and ausculta-
tory examination may reveal unusually loud borborygmi.

. The diagnosis is aided by a familial or previous history of tuberculosis, positive
cllqical or X-ray chest findings, a positive Mantoux test, plain X-rays of the abdomen,
Whlcf} may show distended loops of gut, fluid and calcified glands, and, finally, by fecal
examination and gastric aspieation for tubercle bacilli.

If"doubt still exists, 2 minor laparotomy and removal of omentum or other suspicious
material for biopsy is the best method of establishing the diagnosis quickly. Peritone-
oscopy has a place 1n direct diagnosts, but does not readily admt of biopsy.

The trea}ment of tuberculous peritomtis is primarily medical and best conducted
in a sanitorium. Rest, and a low residue high protein and caloric diet are the founda-
tions. Chemotherapeutic agents have proved effective in assisting the resolution of the
disease, ‘lhqugh relapse following their discontinuance 1s sometimes seen. Streptomycin
%mms i daily by injection, para-amino salicylic acid, and isonicotinic hydrazide, should

e a(_!mlylstered concurrently for at least a month  The frequent secondary anzmia will
require iron,
shosiegoi(::i ;ﬁr?fzagsieve'n in smal_l doses of 00 R wee_kly for six or ejght wee!(s has
b s in w!uch its uses was deemed justifiable, and it is considered

Yy some thal‘: smail doses of calciferot may also be beneficial.
a“;i‘;‘;gﬂ}' is only int%lcated 'in tuberculous peritomuss to confm.n diagnosis, or to

€ a gut obstruction which may be due to stricture or adhesions, If this fails to

respond to the use of the Muller-Abbott tube. ’
e oy Sl el . s Lk, s e
striking improvemont cuation o ascitic ux. has 1n the past o'rtcn br'ought about a
in patients when conservative measures were ineffective (the author

has insufficient personal experience of this procedure).
CHYLOUS PERITONITIS.

noted, usually in associatio
23

ThF presence of chyle in the peritoneum is occasionally
n with a chronic inflammatory state which has caused fibrosis
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Closed abdominal injury, however, presents a more arduous problem in diagnosis
and in treatment. All surgeons are aware that rupture of the cecum, duodeno-
jejunal flexure, liver or spleen can be caused by minor aceidents involving the abdomen,
and that these patients may feel fit, appear fit, and have no sigas of an intra-abdominal
lesion, A radiological examination, which fails to show gas under the diaphragm may
also be misleading.

It would seem desirable, owing to the present trend of legal opinion in Great Britain,
that the majority of patients giving an history of abdominal injury, however trivial,
should be admutted to hospital for prolonged observation. i

PRIMARY PERITONITIS AND PARTICULAR
VARIETIES OF PERITONITIS

In the primary category it is customary to place infections from the pnenmococeus,
streptococcus, gonococcus, acute tuberculous peritonitis, and mesenteric adenitis. It is
doubtful, however, whether any of these infections, with the exception of mesenteric
adenitis, can arise spontancously in the peritoneum without a primary focus of bacterial
invasion elsewhere in the body. Rarely the primary infection is distant, and the spread
to the peritoneum by the bloodstream. Almost invariably, these special varieties of
peritonitis occur secondarily to infection of the gut or Fallopian tubes.

PNEUMOCOCCAL PLRITONITIS 1s seen in two clinical forms.

Young female children may incur the infection from pneumococci’ present in the
vagina which ascend the Fallopian tubes. It is manifested in adults in association with
a lobar pneumonia, or pneumococcal meningitis.

For description of the climcal features of this uncommon and almost extinct disease,
recourse to other writers gives the clinical story of sudden onset of abdominal pain,
high fever, herpes labialis, cyanosis and rapid respiration, a pinched countenance with
working of the alee nasi, and a rigid abdomen with bilateral tenderness. It has been stated
that a fairly confident diagnosis of pneumococcal peritonitis to the exclusion of appendi-
citis, can be made, and that conservative treatment is desirable.

STREPTOCOCCAL PERITONITIS has been recorded in association with streptococcal
septicemia, due to such conditions as respiratory infection, scarlet fever, and puerpural
sepsis. It may also follow upon operations and possesses no distinguishing clinical
feature save for the characterstic thin serosanguineous peritoneal effusion.

GoNococcAL PERITONITIS anises 1nvariably from a Fallopian tube infection. It has
been described consequent on vulvitis in children, but is characteristically a disease of
adult women Secondary infection with other organisms 15 frequent, and a culture of
the gonococcus may be difficult to obtain. Dense pelvic adhesions are found at operation
The diagnosis is sometimes indicated by the diathesis and deportment of the patient.
Assistance may be gained by the examination of a cervical smear under the microscope.
In doubtful circumstances, laparotomy 1s indicated to exclude an acute appendicitis.

Tuberculous Peritonitis. Three kinds of clintcal tuberculous infection may be recog-
nized. All are secondary to primary infection from the gut, Fallopian tubes or lungs.

Acute Tuberculous Peritonitis is classically associated with miltary tuberculosis, but
may also be caused by perforation of the bowel in which tuberculosis is already present.
One such case was seen consequent upon the perforation of an acutely inflamed appendix
in which there was already an active tuberculous focus
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treated by rapid and adequate blood transfusion. If the e).(pCCted improven}eqt i'n
condition does not materialize, or if abdominal signs are manifest, laparotomy is l'ndl-
cated. (One of the most reliable symptoms of free blood in the abdomen of a conscious
patient is that of shoulder-tip pain in recumbency.)

Spontaneous intra-abdominal hemorrhage is most often cf'xused by rupture of an
ectopic gestation. Bleeding from a Graafian follicle in 'the -mld-menstrual phase' may
give rise to a picture of lower peritoneal irritation indistinguishable from appendwu!ar
peritonitis. Spontaneous rupture of the spleen and leakage ofaneurysrfxs are comparative
rarities, In all cases of suspected abdominal hemorrhage exploration is wiser than
speculation.

Myxomatous PERITONITIs. “Pseudo-myxoma Peritonei.”

Myxomatous or jelly-like material within the peritoneum results from rupture of 2
mucoceele of the appendix, or of a pseudo-mucinous cystadenoma of the ovary. It may
be found to a minor extent when a mucus secreting intestinal carcinoma has disseminated
across the peritoneal cavity. The majority of pseudo-myxomata arising from the appen-
dix are secondary to papillary carcinoma in a mucocele.

Operative treatment consists in evacuating the peritoneal cavity and removing the
primary lesion. Biopsy material should be obtained from the peritoneal surfaces in
order to indicate the prognosis, which does not seem to be influenced by measures such
as swabbing the peritoneum with perchloride of mercury, or by barrage irradiation.

Taic Granuroma. The propensities of tale crystals for provoking foreign body
reactions within the peritoneum have been recognized n recent years, and many surgeons
now insist upon soluble non-reactive powders for use on their gloves. Provided that the
gloves are carefully washed before the hand is introduced into the abdomen, and that
the lotion bowl is subsequently changed, the risks of inducing adhesions are probably
not large. The potential sterility which might result in a young female patient from talc
introduced during appendicectomy must however, be borne in mind.

MEcoNIUM PERITONITIS. A low-grade peritonitis in new-born infants is recorded as
the result of meconium in the peritoneal cavity. This may be the sequel to congenital gut
obstruction, but can occur by spontaneous intestinal perforation. (The subject has been

well reviewed by Tempest (1952), and by L Forshall, E. G. Hall, and P. P. Rickham
(1952)
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of the thoracic duct. This subject has been reviewed by Thompson and Buschm
(1952).

BiLiARY PeriTONITIS, Distinction must be made in this condition between a t
stained peritoneal effusion associated with cirrhosis, and a primary effusion of bile i
the peritoneum. Biliary peritonitis is most often due to injury, or to leakage follow
operation caused by such mishaps as displacement or blockage of the T-tube. Ste
bile, in particular after operation, may cause very little in the way of acute symptom
signs, and a large quantity can accumulate in the belly without its presence being rec
nized. Infected bile, on the other hand, causes a fulminating and sometimes fi
peritoneal reaction,

Displacement of the T-tube may be confirmed by gentle saline icrigation, and
ography after instillation of diodone. Laparotomy may be necessary for evacual
of bile from the abdomen and replacement of the tube.

Spontaneous or primary biliary effusion (“biliary dew™) has for long excited
curiosity of the general surgeon since the condition was first described by Leriche.
case appeared to be consequent upon an acute cholecystitis which had rendered the
bladder permeable. Other cases have been recorded in which there was necrosis of
common bile duct secondary to pancreatitis, and perforation of a crypt in the wall
been adduced as an explanation. In the remainder of reports, no pathological ca
has been discovered.

AcUTE NON-SPECIFIC MESENTERIC ADENITIS. Non-specific enlargement of
mesenteric lymph nodes, accompanied by a serous effusion, and peritoneal hyperen
may occur as part of a generalized lymphadenoid hyperplasia due to respiratory in:
tion or infectious mononucleosis. It may also be seen as a response to allergy or infect
of the small intestine.

The clinical picture is of a child who is smitten by intermittent severe colicky abdc
inal pain and fever. Previous episodes may be recollected by the mother. Thert
usually little guarding or rigidity, but marked tenderness is found in the right iliac fo:
where glands may on some occasions be felt.

Tan Aird, who has wntten from a wide experience, states that the sign of “shift
tenderness” may be of value. A careful search should be made for faucial inflammat
and for glands in the neck, axillz and groins. A differential white cell count will shoy
mild leucocytosis with relative lymphocytic or mononuclear increase.

The chief difficulty in diagnosis of mesenteric adenitis lies in its resemblance
appendicitis, and in the fact that lymphoid hyperplasia may not only have affected
mesenteric glands, but also the lymphord tissue in the appendix itself. Unless the surge
confronted with such a case, in emergency, is confident of his ability to distinguish 1
two conditions, appendicectomy is wiser than conservative treatment. Glands remov
for histological examination 1n this disease are usually reported as showing “nc
specific reactive hyperplasia.”

HZEMATOMA OF THE PERITONEUM. Blood in the peritoneal caviry may give rise
marked peritoneal irntation. On the other hand, symptoms and signs are often
insignificant that its presence may be a surprise to the operator.

Following closed abdominal injury, 1t is at first difficult to distinguish bct“ecn sho
and intraperitoneal hemorrhage unless the bleeding is brisk. Furthermore, distinctic
of intraperitoneal from retro-peritoneal bleeding may not be easy. The shock must
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may be an isolated one but usually there is direct 4cc.mtinuily with a lesion of the llleu..xm.
Very much less frequently the disease involves the jejunum and rectum, and some claims
have been made for its discovery in the stomach and ms?phagus. The length of .llcum
affected varies very considerably, but is on average less in the acute cas_cs than m.thc
chronic ones. Rather more than half the acute cases have less than 12 in. of terminal
ileum involved, whereas in the chronic condition two-thirds of the cases have a foot or
more. Rare cases where the whole ileum and part of the jejunum (Crohn) and the whole
of the small bowel (Dalziel) were involved have been reported. One of the features of
the condition is the possible presence of “skip areas™ of healthy bowel between Lwo or
more lengths of diseased bowel. This occurred in 5 of the 34 (1 5 per cent) cases described

Fic 149, Regonalileitis

by Armitage and Wilson (1950). These authors at the same time, however, point out
that multiphcity of lesions is a feature more characteristic of tuberculosis than *“non-
specific ileitis.” The disease is encountered clinically in acute and chronic phases, but
1t must not be supposed that the order of sequence 15 always the same. It is probable
that in most cases superadded infection to the chronic lesion leads to the acute manifesta-
tions of the condition.

Gross Appearances. Descriptions of the bowel in either phase are of well-developed
pathological changes and there is no real evidence to indicate the nature of the initial
lesion. 1t is believed by some that the primary lesion is a small ulcer on the mesenteric
border of the bowel, and that this forms the portal of entry for infection. In the developed
condition, which 15 the ofie seen by surgeons, the two main findings are the thickened
bowel and enlarged mesenteric lymph nades.

The bowel shows a fairly abrupt change from the normal to the diseased ileum. The
surface of the bowel is typically reddened, and it may be covered with a fibrinous exudate.
The greatly thickened wall has lost its normal suppleness, and the feel of it has been
variously likened to that of a rubber hose or “an eel in a state of rigor mortis” (Dalziel).
The lesion of the ileum usually ends at the ileo-czecal valve, but in some cases extends to
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IN 1932 Crohn introduced the term “‘regional ileitis” 1o describe an inflammatory
condition of the terminal jleum. He defined it as “a non-specific chronic recurrent
granulomatous disease affecting mainly young adults, and characterized by a necrotizing,
ulcerating inflammatory process, one 1n which cicatrizing elements in the long-enduning
cases are an important feature.”* Pathological changes similar to those found in the
terminal ileum have been found in other parts of the gastro-intestinal tract. Because of
this attempts have been made to use a term of a more comprehensive character than
“regional ilettis,” and in the absence of knowledge of the exact pathology of the condi-
tion, 1t has been called “non-specific granuloma.” The name Crohn’s disease is, however,
well established, and in addition to giving credit where it is due, it brings to mind a
definite climcal concept of a condition which is not at all uncommon.

HISTORY

When a condition has been clearly described and its symptoms classified, cases noted
in the past are recognized to be of the same nature. In 1813 Coombe and Saunders
described a case in which *‘the lower part of the ileum as far as the colon was contracted
for the space of three feet to the size of a turkey quill.”” This was reported as “‘a singular
case of stricture and thickeming of the ileum.” In 1828 Abercrombie described the post-
mortem findings in “a girl aged 13, who about a year before her death, began to be
afflicted with pain of the abdomen and frequent vomiting. The caput coli three inches
along the ascending colon and the lower end of the ileum to the extent of about eighteen
inches, was distended, thickened 1n the coats, extcrnally of a reddish colour, and internally
covered by numerous \vell defined ulcers, varying in size from a diameter of a split pea
to that of a sixpence.”

In 1913 Dalziel anticipated Crohn by describing eight cases of “chronic interstitial
enteritss,” which he regarded as a disease not previously described, saying also that it
seemed probable that many cases must have been seen and diagnosed as tuberculous.
Many other cases can now be seen to fit the picture of Crohn’s disease, and froni the
1920’s in partrcular, the number of references to non-specific granulomata of the intestine
increased rapidly The work of Moschowitz and Wilensky (1923) on non-specific
granulomata of the intestine calls for special mention as a step towards the differ-
entiation of these from other inflammatory conditions of the bowel. At the time of
Crohn’s oniginal article (1932), it was thought the affection of the ileum represented a
condition which was distinct from other non-specific granulomata elsewhere in the
itestine. There 15 no adequate pathological basis for making this distinction,

Pathology

Site of the Disease. In more than four-fifths of cases, the terminal 1Ieum is affected.
The czcum and colon are next most commonly involved. Occasionally a colonic lesion
344
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a reticulosis—a term used to group a number of mystifying enlargements of lymphoid
and reticutar tissues. ‘The histological appearances of lymph nodes affected by Crohn’s
disease and Boeck’s sarcoidosis cannot be distinguished from each other, but Crohn’s
disease never manifests itself in lesions of the skin, lungs, bones, spleen, and the general
lymph nodes throughout the body.

1t is known that Iymphatic obstruction leading to lymphedema may be fo]lmf'ed by
ulceration and then secondary infection. A non-specific mesenteric lymphadenitis may
according to this notion be responsible for the initiation of the bowel lesions of Crohn’s
disease (Reichert and Mathes, 1936). o

The cause of ulcerative colitis is equally obscure, and in a few cases, an association
of the two conditions has been noticed either simultaneously or with the ulcerative
colitis following the Crohn’s disease (Cattell, Lahey, Lancet Ed.). Emotional distur-
bances are common in both conditions and appear to be of =tiological significance in
ulcerative colitis. In the case of Crohn's disease psychomatic factors are less likely and
it is more probable that any emotional instability follows the onset of the disease rather
than precedes it. Other factors regarded as significant by various authors have been
foreign substances such as silica or talc, and of lipoid substances in the wall of the intestine
acting as chronic irritants. Patey (1949) noted an unusual shortness of the small intestine
in two of his cases.

For the present we must conclude simply that the condition is a non-specific granu-
loma. There seems little to be gained in making subdivisions of these granulomata
according to site in the intestine or minor variations from the usual type until a firmer
pathological basis is established.

Clinical Features

The disease may occur at any age but the greatest incidence is between 20-30. The
condition has been described in the post-mortem findings of a new-born infant (Koop
1947). Various collected series show that the sexes are affected equally. The occasional
report of more than one case in a family may possibly mean more thaa can be accounted
for by chance.

Sy The ‘recognition of the condition often takes place during an acute
attack, although symptoms have been present in four-fifths of patients for more than a
year. The symptoms are those of (a) an ulcerative enteritis, (b) obstruction and in some
cases () of fistule. In the acute phase of the condition with its associated peritoneal
umitation, the patient is usually diagnosed as having acute appendicitis, and operated
upon. Pain and tenderness in the right iliac fossa often preceded by pain of a colicky
nature are combined with vomiting and a slightly raised temperature. It may be possible
to feel a mass consisting of thickened bowel and mesentery. The shape of this may
suggest Crohn’s disease rather than an appendix mass. Pain in the chronic phase is
colicky in nature and while it varies in severity, it is usually mild. It is associated with
the partial obstruction caused by the condition. In between attacks of pain, it is usual
for patients to have a more generalized and persistent abdominal discomfort.

Diarrhea is present in three-quarters of the patients, and may be preceded by colicky

pain, which is relieved by defcation. The diarrheea is never so severe as that occurring
in ulcerative colitis. i

It may be present as a continuing looseness of the bowel or come in periodical
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the cecum and ascending colon. The appearances in the latter are similar to those in
the jleum in most cases, but from time to time it is found that only part of the circumfer-
ence of the bowel is involved. The mucosa shows ulceration, particularly on the mes-
enteric border, and in a longitudinal direction. The normal transverse folds of mucosa
disappear. The patches of mucosa remaining between &reas of ulceration give a cobble.
stone eflect, but there is no polypus formation such as occurs in ulcerative colitis. The
narrowing of the lumen of the bowel may cause obstruction, and the bowel above the
fesion will in these cases be found to be dilated and to show some thickening due to
hypertrophy of its muscle. Cases of complete obstruction have been described. “Skip
lestons™ separated by *skip areas™ of healthy bowel have been alluded to.

Adhesions between the terminal ileum and loops of intestine or other intra-abdominal
structures, with or without abscess formation, are common and may be followed by the
formation of fistule. These internal fismule are usually to another part of the bowel, but
have also been described to the bladder, ureter, vagina, and even the Fallopian tube.

External fistulz are almost invariably due to surgical intervention in the form of &
misguided appendicectomy but also less frequently as a complication of an operative
aftempt to cure the condition. It is usual to find the mesentery grossly thickened and
containing numbers of large, pink lymph nodes of softish consistency.

Microscopic Appearances. Varying degrees of acute, sub and chronic infl
tion are present, with an infiltration of the whole wall by polymorphonuclear, plasma,
and round cells. The most noticeable feature is the presence of giant-cell systems,
strikingly similar in appearance to those found in tuberculosis. These are to be seen in
the bowel wall and in the mesenteric lymph nodes. Caseation does not take place.
Hadfield emphasizes and regards as a specific response the early involvement of the
submucous lymph follicles which enlarge and become replaced by proliferating en-
dothelial cells, in the centre of which a Langerhans giant cell is usually to be found.
He regards the ulceration of the mucosa as secondary to the lymphatic hyperplasia and
iympheed of the sub sa. Fibrosis takes place pari passu with retrogression of
the earlier hyperplastic response.

Atiology. The cause of the condition is not known. In the past its individuality has
not been recognized, and most of the cases have been regarded as hyperplastic ileal or
ileo-cecal tuberculosts.  This is not surprising for in addition to a tumour-like swelling
dueto chronic inflammatory causes, i.e. a granuloma, there are the remarkable histologica!
resemblances in the two conditions. However, the tubercle bacillus cannot be found in
the affected bowel, and the lesions in bowel and lymph nodes never caseate. It is now
suggested that there is no such thing as hyperplastic tuberculosis of the intestine (Warren
and Somes, 1948}, and it is certainly true that in all hospitals cases indexed as tuberculosis
of the intestine have practically disappeared.

Various bacteria have been suggested as being the cause of the disease, but none has
been accepted They include streptococei, b. coli, and the organisms of bacillary
dysentery. It 1s inevitable that the possibility of there being a responsible rirus should
have been suggested, but there 1s no evidence in support of this. The venereal condition
lmphogranuloma inguinale not nfrequently affects the rectum in addition to its more
usual sites, but appears to have no connection with Crohn’s disease. The Frei test is

negative. There are striking resemblances histologically between Crohn's disease and
Boeck’s sarcoidosts, and for this reason the disease has been considered by some to be
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Investigations

Barium meal and barium enema examinations are the most important aids to the
diagnosis of the condition. Hemoglobin estimation and examination of the stools for
occult blood should also be carried out.

A barium enema is, on the whole, more valuable than the barium meal, because the
terminal ileum is not obscured by other loops of small intestine containing the opaque
medium. The radiological appearances show the narrowing of the lumen of the terminal
ileum. This was well described by Kantor (1934), and is known as his “‘string sign.”
Apart from narrowing, an irregularity of the mucosal pattern may be detected. Fistulous
tracks and ship lesions should be looked for. Cwecal and colonic lesions occurring apart
from ileal disease may give appearances which cannot be distinguished from a careinoma.

Differential Diagnosis

Appendicitls is the condition for which Crohn’s disease is most likely to be mistaken.
The symptoms and signs in the acute phase are very similar, but in most cases of Crohn’s
disease there will be a history of symptoms, particularly of abdominal discomfort with
diarrheea extending back for several months. Even if Crohn’s disease is considered, it
is quite likely however that misdiagnoses will occur, perhaps with sufficient doubt in
some cases to make the surgeon prefer a paramedian to a grid-iron incision. It must be
remembered that acute appendicitis is a very common condition, and Crohn’s disease is
not, and it would be wrong to risk the consequences, possibly disastrous, of delay in
surgical intervention because of some uncertainty in the diagnosis, It would be equally
wrong, however, to perform an appendicectomy for Crohn’s disease, because of the risk
of causing an external fistula.

Tuberculosis. There 15 some doubt whether hyperplastic tuberculosis of the bowel
exists, but it would be strong prima facie evidence that an ulcerative lesion of the lleum
was tuberculous if active tuberculosis of the lungs were present. Tuberculous mesenteric
lymph nodes are so common that their association with an intestinal lesion cannot be
regarded as conclusive that it is tuberculous. The histological examination of the bowel
may not settle the question which may only be resolved 1n those few specimens from
which the tubercle bacillus has been cultured

Carcinoma. In older patients, the differential diagnosis may be difficult. Most cases
of Crohn’s disease which involve the colon also affect the terminal ileum, and a careful
radiological examunation of this may decide the diagnoss
. Actinomycosis must be considered, and 2 search made for the fungus, particularly
in those cases where a fistula persists after appendicectomy.

Ulcerative Colitis. The inflammatory changes of ulcerative colitis may spread
upwards 1o the ileum but the preponderance of observable changes are to be seen in the
colon and rectum. Bloody stools are usual in ulcerative colitis but not in Crohn’s
disease in which also the diarrheea is less severe.

Lymphosarcoma in the ileo-caecal re;

. gion may occur rarely but is not likely to be
diagnosed accurately before operation Y

Treatment
- Only a very small proportion of cases achieve spontaneous or medical cure, A few
ses seen and diagnosed in an acute phase have settled down without further symptoms

T
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attacks  The passage of blood per recrum is unusual but tests for occult blood are fre-
quently positive,

Anamia of sufficient severity to be noticeable clinically is more often present than not.

Loss of weight, energy, and joie de titre, and the development of anxiety neurosis
are common.

Fistula-in-ano as a presenting symptom is somewhat unexpected, but has been re-
corded in many cases. In this connection it is worth stressing the difficulties of the

- T e )

Fig 150 Kantor sstring sign 1n Crohn's disease of the terminal
teum

pathologist in forming an opinton of the cause of the fistula on histological grounds
alone. The giant-cells present may be of the foreign body type, or part of the tissue
response to a tuberculous infection, or yet agam to the infective agent of Crohn’s disease.

On examination of the patient’s abdomen a palpable mass may be found in both
acute and chromc phases of the condition In the former, although the mass is present,
the resistance to palpation caused by the pentoneal irritation may prevent it being felt.
A mass can be felt in more than half the chronic cases In one case I had under my care
of a man age 52, suffering from a regional 1leo-colitis, the patient had himself noticed
the abdominal mass on the right side of his abdomen
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After resection recurrence occurs by a similar extension or persistence of ic
disease from lymph nodes which have not been removed. Recurrence may occur at any
interval after operation. It may sometimes be years afterwards. The symptoms tend to
be vague and of the naturc of general abdominal discomfort or an unhealthy awareness
of the abdomen. The presence of anemia and a loss of weight associated with this, are
very suggestive and call for radiological investigation.

Crohn, B. B. (1932) J. Amer. Med. Ass. 99, 1323,

Coombe and Saunders (1813) Med. Trans. Roy. Coll. Phys. 4, 16.

Abercrombic, J. (1828) Pathological and Practical Researches in Diseases of the Stomach, etc. Waugh and
Innes, Edinburgh.

Dalziel, T. K. (1913) Brit, Med. J. 2, 1068.

Moschowitz and Wilensky (1927) Amer. J. Med. Sci. 173, 374

Armitage and Wilson (1950) B.J.S

Hadfield, G. (1939) Lancer 2, 773.
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For the majority, however, whether met in an acute phasc or a chronic phase, there is
the prospect of a steady spread of the discase along the bowel, or an uneasy maintenance
of the status quo. Intestinal obstruction, internal fistula formation or even in rare
instances perforation of the bowel may all lie in store. The treatment of choice is surgical,

The surgical procedures available are (1) ilco-transverse colostomy and (2) resection
of the affected intestine (a) in one stage () in two stages

In 1945 Garloch and Crohn published the resuits of twelve years® experience of the
surgical treatment of the chronic condition. The series included cases of enteritis,
terminal ileitis, and combined ileo-colitis.

The figures given were :

Number Deaths  Recurrences
lleo-colostomy with exclusion . . 65 o 9(138%)
One-stage rescction . . . 35 9 (16322 9 (1955
Two-stage resection . . . 25 2(2% 8(363%)

1t should be noted that the two-stage resection group includes failures of treatment
by anastomosis alone. The difference in the number of deaths remains impressive.

Heo-transrerse Colostomy, In order to divert the stream of intestinal contents from
healthy ileum to healthy colon, this must always be of the exclusion type in which the
ileum above the Jesion is transected. The distal end of the ileum is sutured and returned
to the abdomen unless gross obstruction is present, when it would be safer to leave it
to open on the surface of the abdominal wall as a fistula until the condition has become
quiescent. A simple side-to-side anastomosis between the ileum and transverse colon
1s useless The advantage of ileo-transverse colostomy over resection is in the low
mortality, but it 1s less effective as a method of cure. The diseased bowel remains in
many cases unhealed, although milder symptoms, and in others there is a
relentless extension of the disease towards and even beyond the anastomosis

Resection. This can be done as a one or two-stage procedure. Most cases are pre-
ferably done as a primary resection, and only in the presence of difficulties arising from
the patient’s general condition or from local conditions such as fixity of the mass, or
unusual extent of the disease, should a two-stage operation be planned. There is a risk
of external fistula formation after ileo-transverse colostomy which is avoided by a
one-stage resection The mesentery ts usually grossly thickened and contains large
numbers of swollen lymph nodes Most of these will be removed at operation, but it
will not be possible to do this completely

Circumstances may make simple closure of the abdominal incision advisable in
those patients operated upon under a sustaken diagnosis of acute appendicitis. The
surgeon must resist any temptation to remove the appendix.

Results

‘Whatever form of surgical treatment 1s adopted, there will be a disappointing number
of recurrences—as many as a third or even half in some series of the cases. After
anastomosis the disease may persist in the original site, and also extend along the bowel
either in continuity or less commonly by a skip lesion.
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(b) Secondary: (i) Diverticula due to disease of the bowel wall—for example,
ulcer diverticulum of the duodenum.

(ii) Traction diverticula.

() Pseudo-diverticula—for example, cholecysto-duodenal fistula.

MECKEL'S DIVERTICULUM

Meckel’s diverticulum is the commonest of the anomalies due to the persistence of
the omphalo-mesenteric or vitello-intestinal duct and occurs in al')out 2 per cent of
people at a point from 2-4 ft. from the ileo-czcal valve on t'he anti-mesenteric border
of the ileum. Shaped like the little finger of a glove, it has a wide opening into the .lumen
of the ileum and bowel contents can readily pass in and out, unless inflammation or
ulceration narrow its base. Heterotopic gastric mucosa is found in about a quarter of
Meckel's diverticula and pancreatic tissue may also be present. The duct may remain
patent at the umbilicus after birth, discharging small amounts of mucus and feces.
Occasionally the small bowel may invert through this fistula like the letter Y™ and cause
acute intestinal obstruction. The duct may degenerate to a fibrous band attached at the
umbilicus or elsewhere in the abdomen. Cysts lined by intestinal mucosa may remain
situated in the line of the duct between ileum and umbilicus and ectopic intestinal
mucosa may also remain at the umbilicus, leaving a small raspberry-like tumour, the
so-called entero-teratoma. The majority of Meckel’s diverticula do not cause amy
symptoms by which they may be recognized during life. They may, however, present
as acute abdominal emergencies in the following manner:

Inflammation. This is not common in a Meckel’s diverticulum owing to its wide
neck, but if narrowing occurs, a closed loop obstruction takes place and an inflammatory
process results similar to appendicitis from which indeed it is unlikely to be clinically
distinguishable Perforation and general peritonitis may follow. Tuberculosis of a
Meckel's diverticulum has been reported by MacDonald (1947).

Obstruction. There are many ways in which a Meckel's diverticulum may cause
intestinal obstruction Persistence of a fibrous band to the umbilical cicatrix or adhec-
ence of the tip by inflammation to the abdominal wall or neighbouring structures will
set the stage for rotation, volvulus or strangulation of a loop of small bowel. This may
give tise to long standing chronic abdominal pain due to a partial rotation before the
onset of acute strangulation. A Meckel's diverticulum may actually twist around the
loops of bowel or tie itseif into a knot, though for this to occur a long diverticulum with
a terminal ampulla is necessary. The formation of these remarkable knots was apparently
well recognized by surgeons over a hundred years ago and several cases reported during
the present century are described by Walsh (1950). Obstruction may result from
intussusception of the diverticulum 1mto the fleum headed by a nodule of gastric or
p'fmc@atic tissue. The persistence of a peritoneal caul or distorted mesentery of the
?;\g'ejx;;culum caused simple obstruction of the small bowel in a case described by Cuer

me.orrhage and Perl‘ox?tion. The not infrequent occurrence of ectopic gastric
mucosa in 2 Meckel's diverticulum may result in the formation of a peptic ulcer similar
g} f::;:\‘::lcsl;rlrlzu‘% \;Lc:;; i:;, Lh: es;t;r:.xach. The ileal mucosa is u'nab‘le to tolerate the action

g 2 ion from ectopic pancreatic tissue does not appear
T



CHAPTER XI
DIVERTICULOSIS OF SMALL INTESTINE

A. S. T,

DiverTICULOSIS of the small intestine is an uncommon condition but one which every
abdominal surgeon meets from time to time and which provides not a few of the surprises
of emergency surgery. Generally uncomplicated, diverticula are discovered by X-ray
examination, accidentally at operation or during post-mortem examinations, for it is
unusual for these conditions to be diagnosed clinically. Nearly all of the acute abdominal
emergencies can occur as complications of diverticulosis of the small bowel and it is
also becoming increasingly recognized that they may give rise to a variety of more
chronic symptoms. Historically, Chomel (1710} and Morgagni(1761) have been accorded
priority in being the first to describe duodenal diverticula, the carlier specimen, however,
contained multiple gall stones and is now generally considered to have been 2 difated
common bile duct. In 1812, Johann Meckel (1781-1833) recognized the diverticulum
which bears his name, and he appreciated its congenital nature as distinct from acquired
diverticula Jejunal diverticulosis was described by Astley Cooper in 1807 and by Osler
in 1881. Treves, in a Jacksonian prize essay in 1883 referred to the production of an
intestimal obstruction by diverticula In the last quarter of the century, as a result of
radiological studies and more frequent laparotomy, many hundreds of further cases have
been recorded with almost every possible type of complication.

Classification. As mught be expected, a certain confusion exists with regard to the
classification of diverticula found over so great a length of small bowel and where the
ztiology is not always clear A general distinction may be made between true and false
diverticula, the former possessing a wall composed of all the layers of normal intestine,
and the Jatter, so called mucous membrane hernie where the muscular coat is deficient
in part or whole The separation of congenital and acquired diverticula is acceptable
within the limuts of our knowledge, though the cause of the acquired variety is not always
apparent, and to these the term primary 1s given. Secondary acquired diverticula refer
to those resulting from a known cause, such as duodenal ulcer, or where they may be
produced by traction from without In searching for an understandable and workable
classification of diverticula of the small bowel, there 1s no need to look further than that
of Edwards (1948) whose contributions to this subject form the basis of most British
articles on diverticulosis

(1) Congemtal Diverticula
(a) Meckel’s diverticulum
(b) Non-Meckelian: (1) Grant diverticula
(1) Cyst-like diverticula
(2) Acquired Diverticula.

() Primary or hernial type.
352
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i i fike diverticulum removed front a 3-year-old
tubulation state. Fig. 151 shows such a cyst-like diverticu -
c‘;lil\:l \vl?o had had r%wl:cnn. The cyst had a well defined muscular coat and contained
ectopic gastric mucosa and a chronic peptic uleer.

Acquired Diverticula

Primary Duodenal Divertiola. Duodenal diverticula are always of the acq:\red
variety; they may be primary, due to herniation of th mucous rr}embmne or secondary,
to duodenal ulcer or very rarely to neoplasm or traction from }vxthout. .

Primary duodenal divesticula are found in the.seconq, &h.\rd, anfi very rarely in
the fourth parts of the duodenum. The vast majority of dlvertufula arise on its concave
border in relation to the bile and panereatic ducts and at the point of entry of the blood
vessels. A small proportion occur on the anterior or convex surfaces, 21 out of 349

FiG. 152. Three examples of duodenal diverticuta X-ray films showing fluid levels.

duodenal diverticula described by Weintraub and Tuggle (1941) being in this situation
Rounded or oval 1n shape and often as large as golf balls, the diverticula open by wide
mouths into the [umen of the duodenum. They are not infrequently multiple and may
co-¢xist with diverticulosis of the colon The incidence of diverticula found in routine
radiological examination of the upper intestinal tract will vary with the care taken in the
examunation, and with the size of the diverticula and the number of patients with upper
abdominal symptoms referred for X-ray. About 2 per cent is probably the average
finding. Diverticula of the duodenum have very rarely been recorded before the age of
30, the average age at which they are diagnosed is 53. The pathogenesis of acquired
primary duodenal diverticula has given rise to considerable speculation Their age
incidence suggests that some factor must have been operating for many years and their
position on the concave border of the duodenum in relation to ducts and blood vessels
shows that the original herniation occurred at the weak spot provided at these points.
It is known to be possible for the duodenal pressure to rise to considerable heights
although this may not be a normal feature for this part of the bowel but one which 1s due
to atypical spasm from one cause or another. Once initiated there is httle to prevent
the further development of the diverticula provided the patient survives long enough.
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to be harmful. These peptic ulcers may give rise to post-prandial pain, hemorrhage or
perforation. Symptoms generally occur during childhood and threc-quarters of the
recorded cases of such bleeding ulcers have occurred in the first 15 years of life and this
symptom fs rare after the age of 30. The presence of a Meckel’s diverticulum should be
suspected in children suffering from intestinal hemorrhage when other likely causes
have been excluded. The ulcer is generally situated at the base of the diverticulum or
just on the adjacent ileal mucosa. When perforation occurs it is stated by Cobb (1936)
to have a particularly high mortality due, no doubt, to the age of the patient and the
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Fig 151 Congenital cyst-like diverticulum of the 1leum

nature of the ileal contents Perforation of a Meckel's diverticulum has occurred
without the presence of a peptic ulcer due to impaction of foreign bodies or food par-
ticles, MacFarlane (1948) and Ward-McQuard (1950).

Treatment, When discovered accidentally during laparotomy for some other condi-
tion, a Meckel’s diverticulum should be removed if the circumstances permit. The
diverticulum 1s amputated across 1ts base and care taken to avoid narrowing the ileum
during the closure It 1s important to examune this portion of the bowel when disease
expected 1n the duodenum or the appendix 1s not found. When acutely inflamed, it is
generally possible to amputate the diverticulum at 1ts base in the same way as performing
an appendicectomy Resection of the affected loop of bowel may, however, be necessary
if strangulation int; ption or ulceration of the 1leum has occurred.

Congenital Non-Meckelian Diverticula. These are of great rarity. Giant diverticula
of the ileum are apparently a variety of duplication of the bowel due to an error in
canalization Congenital cyst-hke diverticula may arise along the mesenteric border
of the small or large intestine and are commonly solitary - The origin of these is probably
similar to that of enterogenous cysts, a sequestration of the intestinal anlage during the
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JEJUNAL AND ILrAr DIVERTICULOSIS

os¢ in the ilelum. Both types arc far less common than cither Meckel's d'chrllcu—;-; or
10se in the duodenum or colon with which, however, they may be associated. eir

Fig 153 Jejunal diverticulosis.

incidence is said to be greater m men than women, all age groups being affected but
most cases are diagnosed between the ages of 60 and 70. Cases have, however, been
recorded as young as 13 and 20. Jejunal diverticula may occur singly but more commonly
are multiple and many hundreds may be present along the length of the small bowel.
These are commonest 1n the upper part of the jejunum and they decrease in frequency
downwards. Once the tendency to formation has started, the condition is probably a
progressive one in which the diverticula become larger and more numerous. Their
pathogenesis 1s similar to that of other acquired primary diverticula where a herniation
of mucous membrane occurs on the mesenteric border 1n relation to penetrating blood
vessels commencing as paired bulges which coalesce and which ultimately bulge on
either side of the mesentery giving an appearance which one cannot fail to recognize.
Various theories have been advanced to explain the origin of these bulges: irregular
penstalsis, deficiency of the longitudinal muscles on the mesenteric border of the jejunum
and arteriosclerosis of mesentenic vessels which by contraction may pull out the small
intial hernia. Many hundreds of cases have been recorded in the literature with accounts

of their complications, Gerster (1938), Benson, Dixon, and Waugh (1934) and Milnes
Walker (1945)

%
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Each contraction of the bowel will tend to push it further out and weaken its walls which
eventually become thin and deficient in muscle coat.

Symptoms. The majority of duodenal diverticula are symptomless but when symp-
toms do occur they are vague and likely to be confused with those of a peptic ulcer, gall
bladder disease, visceroptosis or colitis. Edwards has noted that flatulence is not uncom-
mon. When discovered radiologically, as will almost always be the case, it is important
to exclude by every possible means that the diverticulum is in fact the only lesion and
that the symptoms are not due to some more common adjacent pathological condition.
Small diverticula are unlikely to give rise to symptoms but these are more likely to be
present when the diverticulum reaches a large size and delay in emptying, often for as
long as 24 hours, occurs. Fortunately, the contents of the upper intestinal tract are
both fluid and sterile and diverticulitis with such complications as perforation or
hemorrhage occurs infrequently. Ferguson (1953) describes a case of perforation of an
infected duodenal diverticulum and emphasizes the difficulty in detecting the condition
even at laparotomy. (Edema and exudate lying to the right of the second part of the
duodenum may be a guide to the correct diagnosis. Much rarer complications of
duodenal diverticula have been recorded when the pressure of the diverticulum obstructs
the common bile duct giving rise to jaundice, cholangitis, and pancreatitis. It has even
been known for partial obstruction of the duodenum to occur notably when the diverti-
culum is at the duodeno-jejunal junction. .

Treatment. The decision to operate on a duodenal diverticulum must be taken with
great circumspection for their removal is not devoid of risk and indeed may not cure
the patient’s symptoms. The dangers of operation lie in the fact that most diverticula
lie retro-peritoneally, where absence of a peritoneal coat makes the closure of bowel
more hazardous, and to their proximity to the bile and pancreatic ducts. Medical treat-
ment should always be given a trial in the smaller diverticula, operation being reserved
for the large and slowly emptying diverticula where no other lesion has been found. At
the time of operation the diverticulum may be difficult to find or palpate for it lies in an
inaccessible position and collapses very readily. The majority are known to be in the
second part of the duodenum and 83 per cent occur in this situation. They should be
approached by dividing the peritoneum on the lateral side of the duodenum which is
mobilized medially The diverticulum will then be found as a thin walled sac in relation
to the bile and pancreatic ducts It may be helpful to open the lumen of the duodenum and
to place a finger 1n the diverticulum to facilitate dissection. After removal the duodenal
wall is closed by layers of interrupted thread sutures or if the neck be narrowed, by a
pursestring suture. Cattell (1951) recommends the use of the long T-tube in the common
bile duct as an added precaution when resecting diverticula near this duct. In excising
the diverticulum, a cuff of mucosa should be retained which may facilitate better closure.
Operations such as gastro-enterostomy find no place in the treatment of duodenal

diverticula.

Scconpary DUODENAL DIVERTICULA

Ulcer diverticula result from healing and scarring of duodenal ulcers and not from
the floor of the ulcer giving way They are seldom large and give rise to the trefoil
appearance of the duodenum  Their wall conssts of all the normal layers of the bowel.
No special treatment 1s indicated except that for the ulcer which has produced them

.
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Symptoms. Most of the jejunal diverticula remain symptomless and unsuspected but
when complicated they may present as follows:

Dyspeesta. A flatulent dyspepsia commonly suggests other conditions than jejunal
diverticula but when this symptom is associated with pain predominantly in the left
upper quadrant of the abdomen and especially if noisy borborygmi are complained of,
the possibility of this condition should be considered and it may well be demonstrated
radiologically,

INFECTION.  This is not common as the contents of the jejunum are not highly
infective. Acute diverticulitis may, however, occur with or without perforation resulting
in a generalized or localized peritonitis. Where the inflammation is less acute, adhesions
and intestinal obstruction may ensue, Ovens (1943), Waterfall (1948). Perforation may
result from infection (Moloney and McQuaid (1949)) but traumatic rupture has also
been recorded, Butler (1937).

INTESTINAL OBSTRUCTION. This may follow adhesions due to past or present jejunal
diverticulitis, d’Abreu (1944), the impaction of forcign bodies, parasites or to concretions
which may enroach on the lumen of the bowel. Acute volvulus is rare as also is chronic
volvulus of which a case is described by Porter (1946). Phillips (1953) has drawn atten-
tion to the fact that chronic intestinal obstruction may occur with jejunal diverticulosis,
with jejunal distension and hypertrophy but where no organic obstructing lesion is
present, He suggests that the primary lesion of both conditions is a neuro-muscular
one, the diverticula bemng produced by so-called bowel dyskinesia which accords well
with Edwards® oniginal view

HZEMORRHAGE. Hemorrhage may result from ulceration in jejunal diverticula. This,
however, is rare and 1t must not be assumed too lightly that such bleeding is a result of
diverticulitis until other causes have been looked for.

STEATORRHEA. Jejunal diverticulosis has been found as an occasional cause in cases
of steatorrheea where pancreatic disease has been excluded, Badenoch (personal com-
munication, 1953) The cause of this is unhnown but may well be related to the “blind
loop syndrome™ 1 which fat absorption 1s upset by changes in bacterial flora and
vitamin content of the small bowel

Treatment. Medical treatment 15 most Likely to be advised for jejunal and ileal
diverticula which are diagnosed radiologically and which are not giving rise to sertous
symptoms A low residue diet and paraffin should be given and strong purgatives
avoided. Anzmia and vitamin deficiencies which may result from stasis in the diverticula
should be looked for and corrected. Intestinal antiseptics have little place in their
treatment  When discovered incidentally during laparotomy for some other condition,
no surgical procedure 1s called for unless any of the complications noted above are
present When solitary or few in number 1t would be justifiable to invert the diverti-
culum into the bowel lumen and rewnforce the area with a sero-muscular stitch. In the

majority of cases where infection or obstruction of the diverticula has produced
symptoms, the diverticula will not have been diagnosed pre-operatively. The segment
of bowel giving rise to the immediate emergency must generally be resected but it 15 not
usually possible to eradicate all the diverticula owing to the great length of bowel
affected. The most seriously affected piece should be removed, realizing that the
disease is a progressive one and that more and larger diverticula may develop in years

to come.
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ract, Under this definition, in stenosis the obstruction will be partial, while in atresia
it will be complete. .

To complete the formation of the intestinal tract the hind-gut comes down to join
the proctodeum, but this is not a simple process. The allantoic stalk comes down to
meet the hind-gut and form a common entodermal cloaca, A uro-rectal fold arises from
the side walls of the cloaca to divide it into two parts. The anterior portion forming
the genito-utinary apparatus, and the posterior portion forming the rectum. The
posterior portion ends blindly about 2 cm. away from the ectodermal covering of the
perineum, but an invagination of the perineum (proctodeum) takes place and joins

A-—aoria
Cecrecurn
F—{fore-gut
H—hind-gut
J1=Juncnon of fore- an
mtd-gut,
12--Junction of mud- 2
hind-gut,
CA—~Cuxlic axis,
VUO-—~Umbilica) pnifice.
VD--Viteltine duct.
IMA~inferior  mesen.
1e01c arte
SMA—superiar  miesen.
tense artery.

LAfrer Ladid and Gros)

Fi¢ 155, Normal rotation of gut

the blind end separated by a septum, which resolves in due course, Maldevelopment
may lead to anal stenosis or imperforate anus, and as the gensto-utinary apy aran?s and
the rectum are in communication at the cloacal stage it is found that in SOP er cent of
cases of imperforate anus there s fistulous communication between the ur‘i)nz\r r‘x 0‘
fmd the rectum  Maldevelopment of the intestinal tube jtself may cause ney mcl
intestinal obstruction by stenosis, atresia, and failure of development of the rect e
anat f:anal, but other causes of obstruction associated with maldevelopm i o
to failure of rotation of the mid-gut. prient may be due

ROTATION OF THE MID-GUT

The mud-gut extends from the second
tends part of the duodenum, at the level of
of Vater, to the mid-paint of the transverse colon. At the end of the tenth?,ve‘:l: i‘l:};z::;



CHAPTER XlI
NEO-NATAL INTESTINAL OBSTRUCTION
G. H. Macnap

THE neo-natal period is defined as the first four wecks of life. In that period the common
causes of intestinal obstruction are congenital maldevelopment and malformation. A
working knowledge of the development of the intestinal tract from the level of the pylorus

URORECTAL SEPTUM

HIND GUT

EARLY FORMATION
OF BLADDER

CLOACA

T

(From “Gray's Anatomy,” Longmans Green & Co , London)

Fic 154 To show uro-rectal septum forming to divide the cloaca
nto two parts The anterior portion assisting 1n the formation of
the genito-urinary apparatus, and the posterior portion assisting
in the formation of the rectum

to the anal canal 1s essential for the proper understanding of the various forms of in-
testinal obstruction that may arnse

Up to the fifth week of intra-uterine life the small intestine from the pylorus to the
1leo-czecal valve is a hollow tube Heaping-up of the lining cells then takes place so that
the small intestine becomes a solid cord. This stage passes off by a process of vacuolation
so that cystic spaces form and coalesce and reconstrtute the lumen by the twelfth week.
Information in relation to the large intestine 1s not so clear, but we do know that areas
of atresia can be present, and that until meconium passes through the colon it remains
unexpanded with a fine lumen Arrest 1n the process of vacuolation will set up the
condition of intestinal stenosis and atresia In cases of stenosis the lesion is usually
limited and consists of a septum with a small perforation in it. In atresia the obstruction
may be due to a septum, a length of sold cord, or a length of absent bowel. The at{etic
area may be single or multiple, or may even extend throughout the length of the intestinal
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F1G. 157. Blind end of und-gut attached to prostatic urethra,
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of mid-gut, which has protruded as a temporary hernia into the root of the umbilical
cord, is withdrawn back into the peritoneal cavity. The superior mesenteric artery,
running from the abdominal aorta to the summit of the loop (level of Meckel's Diverti-
culum), divides the bowel into pre- and post-arterial segments. As the bowel is with-
drawn into the peritoneal cavity anti-clockwise rotation will take place as the growth
of the liver pushes the pre-arterial segment down and to the right, so that the post-
arterial segment is forced to rotate to the left and pass upwards. This means that the
cxcum, which is represented as a rapidly developing bud on the post-arterial segment,
has passed up to the region of the left hypochondrium. Further rotation will cause the
crcum to pass 1o the right hypochondrium in front of the supcrior mesenteric artery,
from where it will descend 1nto the right iliac fossa. The duodeno-jejunal flexure of the
pre-arterial segment, 1n order to reach the left side of the abdomen, passes behind the
superior mesenteric artery. The beginning and the end of the mid-gut are now in close
proximity, separated by the superior mesenteric artery, and the dorsal mesentery has
only a narrow attachment to the posterior abdominal wall. The final stage of rotation
allows the mesentery of the small intestine to widen its attachment, and the mesentery
of ceeum, ascending and descending colon to fuse with the posterior parietal peritoncum.
Two common defects giving r1se to neo-natal intestinal obstruction are failure of the
cecum to reach the right side of the abdomen, and volvulus of the mid-gut. The cxcum
lies in the mid-line, anchored to the right paracolic gutter by a band of connec.live
tissue, which crosses the duodenum and gives rise to partial or complete obstruction
In volvulus of the mid-gut the root of the mesentery is narrow and poorly fived, so that
rotation takes place around 1t, obstructing the bowel, and in some cases, cutting ofTits
blood supply.
The common causes of neo-natal intestinal obstruction due to maldevelopment occur

in the following order:

Imperforate Anus

Areas of Atresia and Stenosis in the Small [ntestine.

Atresia and Stenosis of the Duodenum,

Volvulus of the Mid-gut.

Failure of Rotation of the Crecum.

IMPERFORATE ANUS

This condition occurs 1n about 1 5,000 births and 50 per cent of the cases have
communication with the gemto-urinary tract or the perineum. Intestinal obstruction
will develop in the male nfant, and if not relieved the infant will die in six
days. The female infant usually has a communication with the vagina, so obstruction
does not develop till weaning takes place Early diagnosts will influence the treatment,
as the cause of death 1n the neo-natal period 1s due to loss of flud and electrolytes into
the distended intestine, leading to hmemo-concentration and circulatory failure. In
attempting to assess the proximity of the rectum to the perieum 1t is well to remember
that dimpling of the skin in the md-line, due to the presence of the external sphincter
muscle, is not evidence that the rectum is near the surface, as this muscle is formed
independent of the intestinal tube Turning of the child upside down and looking for
radiological evidence of gas mn the blind end can also be musleading, as meconium may
have passed down into the blind end, and its sticky character prevent gas rising above it.
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proximal to the ampulia of Vater. Stools were p:\'ssed by 40 per cent of th;nrar:ii :zlni};
complete occlusions, and by 80 per cent with {ncomplete occlusions. bec?he m s
usually passed within a few hours of birth and {,m!k curds‘ are present in 1:1 ¥ " rd
day. Delay in passage of mecontum or change in its consistency associated with pers

Fi6. 158. Plan X-ray of abdomen to show distended loops of

small bowe! with fluid levels present in a case of atresia of the .
ileum

tent bile-stained vomiting makes one suspect that intestinal obstruction is present. At
thus stage Farber’s (1933) test will be of value in helping to differentiate between com-
plete and 1ncomplete obstruction. It is dependent on the fact that squamous epithelial
cells desquamated from the skin of the feetus are swallowed in the amniotic fluid in
utero and passed in the meconium stool after birth. Absence of these cells denotes
complete obstruction. Distension of the abdomen in Louw's series of cases was absent
in 20 per cent of cases with incomplete occlusions, and in 50 per cent of cases with
complete duodenal occlusions. At the end of 48 hours all infants with com

< plete occlu-
sions of jejunum or ileum will show abdominal di i

, and if the di ion is
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There are only two indications for relieving the obstruction by the perineal route.
The first is when there is evidence of definite development of the proctodeum and a
bulging membrane is seen in its depths. The second is the presence of a triangular area
of skin which forms a flap over a patent anal canal. Cruciate incision of the membrane
will restore continuity of the bowel in the first case, and excision of the triangular flap
of skin will relieve obstruction in the second. In both cases daily dilatation of the rectum
for a period of three months is required, as there is a tendency to stenosis. In all other
forms of imperforate anus, giving rise to obstruction in the neo-natal period, laparotomy
should be carried out, so that any communication between the hind-gut and the urinary
tract can be shut off. In the male, the common finding is the blind end of bowel lying
on the abdominal surface of the levator ani muscle attached to the prostatic urethra.
This attachment may be in the nature of a fibrous cord, or else a true fistulous communica-
tion. Having divided the communication the urinary tract is no longer liable to infection
A life-saving colostomy is now carried out, and restoration of rectum and anal canal
is delayed until the child is one year old. The colostomy is made through a high right
paramedian muscle-sphtting incision. The right half of the transverse colon is selected
and turned through an angle of 90 degrees. The limbs of the loop are sutured
together and skin is brought through the periphery of the transverse meso-colon. The
peritoneum of the bowel is sutured carefully to the parietal peritoneum. It is important
to take these precautions in the infant, for the colon that is not truly formed usually
retains its mesentery. Prolapse through the colostomy is the main complication.

In the early case, 12-24 hours old, I have been carrying out laparotomy and formation
of the rectum and anal canal in one stage. The advantages are that gaseous distension
has not yet occurred, meconium is sterile so peritonitis does not arise, and communica-
tion between urinary tract and rectum can be shut off. Experience shows that at this
age the same difficulties arise as occur in operation by the perineal route, namely, that
there is tension on the line of anastomosis which leads to stricture formation. When the
child is one year old, formation of a functioning rectum and anal canal is dependent
on free mobilization of the hind-gut and placing of the anal canal anteriorly, so that it
1s embraced by the pubo-rectalis sling of muscle fibres forming the anterior part of the
levator ani muscle In the male child, this is carried out by forming a channel through
to the perineum, which hugs the back of the prostate gland. Excess of bowel must be
brought to the perineum and anastomosis made between mucosa and skin of perineum.
The colostomy is closed two weeks later by crushing the spur, freeing the bowel from
the anterior abdomunal wall, and intra-peritoneal closure. Extra-peritoneal closure in
the very young may lead to kinking of the bowel. Daily dilatation of the new anal
canal must be carried out for the next three months.

Areas of Atresia and Stenosis in the Small Intestine

These areas are commonly found in the jejunum and ileum and tend to be multiple.
Stenosis is a rare event and it 15 always single and gives rise to partial obstruction.

Louw (1952), 1n an analysis of 76 cases of atresia and stenosis involving the duodenum,
jejunum, and ileum, showed that repeated vomiting was the outstanding symptom. !t
usually commenced on the first day of life, but in 20 per cent of the cases of atresia it
was delayed for two or three days, while in 50 per cent of the stenoses it did not start for
a week or two. The vomit was bile-stained 1n all cases except those with occlusion
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in the passage of meconium and its coasistency should be regarded as suﬂ:cring from
intestinal obstruction until proved otherwise. By the time an carly‘dxagqosns has l?een
made the infant is in & debilitated condition due to the fact that the m‘tgsunal secretions
have been retained in a distended bowel in utero, so that early vomiting causes .I'ap‘ld
loss of fluid and electrolytes, which in turn causes hemo-concentration and alteration in
the bicarbonate teserve of the blood. The infant soon shows evidence of dehydration
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Fic 160. Distended proximal end of small intestine 1n a case of atresia.

and peripheral circulatory failure. Instability of the respiratory centre leads to atelectasis,
and vomit passes easily inito the lungs, leading to broncho-pneumonia

Treatment of atresia and stenosis of small intestine is by early laparotomy. Electro-
lyte and flud loss 15 restored by intravenous infusion, and the fluid content of the ob-
structed intestine is aspirated through a rubber catheter placed in the stomach Intra-
tracheal anzsthesia is used so that a high oxygen content can be delivered, and the
complicaton of spasm of the glottis avoided  In addition, the intra-tracheal tube
prevents inhalation of fluid content which may be forced up around the gastric tube
duting manipulation of the wiesune by the surgeon. A long right paramedian incision
is made as adequate exposure is essential. The intestines are delivered out into the wound
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severe and associated with the presence of dilated veins on the abdominal wall and
generalized cyanosis, perforation, and peritonitis should be suspected. Plain X-rays of
the abdomen in the prone and erect positions will give evidence of distended bowel and
fluid levels in complete occlusions, but they may be absent in incomplete occlusions.
It is well to remember that air will pass from the stomach to the colon in 6 hours in
the normal new-born infant, and coils of small intestine are often distended with air
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Fic 159 Muluple areas of atresia of small iatestine

giving the appearance of obstruction The presence of fluid levels confirming complete
obstruction are difficult to detect 1f areas of atresia are multiple, as distended loops of
small intestine are superimposed on each other. It 1s also well to remember that until
meconium has entered the colon, it will remain 1n a state of microcolon, so that the
absence of air is not evidence of atresia of the colon. X-rays may assist in localization
of the obstruction, but climcal signs will decide for or against laparotomy. Early
diagnosis is essential to successful treatment 50 that any new-born .infzmt suffering from
repeated bile-stained vomiting associated with abdominal distension and abnormality
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Fi1G. 160 Distended proxumal end of small intestine 1n a case of atresia

and peripheral circulatory failure. Instability of the respiratory centre leads to atelectasis,
and vomit passes easily into the lungs, leading to broncho-pneumonia,

Treatment of atresia and stenosis of small intestine is by early laparotomy. Electro-
lyte and fluid loss is Testored by intravenous infusion, and the fluid content of the ob-
structed 1ntestine 1s aspirated through a rubber catheter placed in the stomach. Intra-
tracheal anmsthesia is used so that a high oxygen content can be delivered, and the
complication of spasm of the glotus avoided. In addition, the intra-tracheal tube
prevents inhatation of fivid content which may be forced up around the gastric tube
during manipulation of the intestine by the surgean. A long right paramedian incision
1s made as adequate exposure 15 essential. The intestines are delivered out into the wound
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severe and associated with the presence of dilated veins on the abdominal wall and
generalized cyanosis, perforation, and peritonitis should be suspected. Plain X-rays of
the abdomen in the prone and erect positions will give evidence of distended bowel and
fluid levels in complete occlusions, but they may be absent in incomplete occlusions.
It is well to remember that awr will pass from the stomach to the colon in 6 hours in
the normal new-born infant, and coils of small intestine are often distended with air
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Fi6 159 Muluple areas of atresia of small intestine

giving the appearance of obstruction. The presence of fluid levels confirming complete
obstruction are difficult to detect if areas of atresia are multiple, as distended loops of
small mtestine are superimposed on each other ¥t 1s also well to remember that until
meconium has entered the colon, 1t will remain 1n a state of microcolon, so that the
absence of air is not evidence of atresia of the colon. X-rays may assist 1n localization
of the obstruction, but chimcal signs will decide for or agamst laparotomy. Early
diagnosis is essential to successful treatment 0 that any new-born infant suffering frc?m
repeated bile-stained vomiting associated with abdominal distension and abnormality
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FiG. 161. Duodenal atresia—Note the large dilated segment of
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Duodenal atresia—showing banum in stomach and 1n the distended duodenum,
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and covered with warm, wet pads. The assistant must support the intestines to prevent
any drag on the mesentery. Careful inspection of the whole length of the bowel is
essential as there may be multiple areas of atresia, even involving the colon. A single
area of atresia can be resected, but if there are multiple small areas throughout the small
intestine a short-circuit operation is carried out, and the closed loops of poorly-formed
bowel are removed at a later date. A single area of atresia is resected and anastomosis
made along an oblique line with a single layer of interrupted silk sutures. Tt is essential
to excise the blind end of the proximal segment before carrying out anastomosis, as
distension over a long period has set up venous congestion and anoxia in the bowel wall,
leading to potential gangrene. Disparity between the proximal and distal Jumens of
intestine can be overcome, to a shght extent, by distension of the distal end with saline.
Recent experimental work in young animals has shown that the technique of end-to-end
anastomosis has no advantage over side-to-side anastomosis, except that it is a more
stmple procedure. The chief complication is post-operative paralytic ileus, which is due
to the proximal bowel having been grossly distended for a long period of time, and the
distal bowel having not yet been dilated by meconium, which has been held up and
become viscid in character. Attempts have been made to overcome this complication
by carrying out double enterostomy of proximal and distal bowel. Daily dilatations of
the distal bowel with saline solution is carried out, and continuity of the gut restored at
the end of five days. This procedure is unsatisfactory owing to excessive electrolyte and
fluid loss. In cases of direct anastomosis dilatation of the colon with repeated enemas
is of little value, as it exhausts the infant and may lead to perforation of the bowel. In
cases of paralytic ileus of this type the bowel may not act for six days, so that the surgeon,
during this time, must not yield to the temptation to subject the infant to a second
operation, to see that all is well with the anastomosis. Stenosis occurring in the small
intestine involves a single area and is best dealt with by resection as the opening 15
usually small, and in the case of obstruction due to a diaphragm, perforation of it gives
no guarantee of an adequate opening.

Atresia and Stenosis of the Duodentm

Louw (1952) has shown that 40 per cent of the cases of atresia and stenosis occur
in the duodenum. One-third were situated at, or just‘proximal to, the ampulla of Vater;
one-third just distal to the ampulla, and one-third in the region of the duodeno-jejunal
flexure. Duodenal stenosis is a rare event and consists of a diaphragm of tissue with an
opening in it placed at the level of the ampulla In atresia, when the block is complete,
there is gross dilatation of the stomach and proximal duodenum with incompetence of
the pylotic sphincter. The average duration of life in severe cases of atresia and stenosis
1s five to six days, but the rare cases of stenosis may survive up to seven years.

The clinical picture 1s one of repeated vomiting from the first or second day of life.
If the obstruction is distal to the ampulla the vormut will be bile-stained, and in 40 per
cent of cases projectile n character. Visible gastric peristalsis is only seen in a small
percentage of cases, as the pyloric sphincter 15 incompetent, leading to gross distension
of stomach and duodenum. Plain X-ray examination will show air outlining the dis-
tended stomach and duodenum, and 1n atresia it will not be present in the small intestine.
Air can be aspirated from the stomach and duodenum by passage of a gastric tube and
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a second X-ray will confirm the diagnosis. If doubt remains « thin barium solution can
be run into the stomach and X-ray will show the distended duodenum appearing like a
second stomach. Following X-ray examnation the barium solution must be aspirated
as these weakly infants are inclined to regurgitate and inhale the vomit. The passage
of stools will vary from nil to a small hard motion mixed with mucous.

Treatment. Duodeno-jejunostomy is the operation of choice for dealing with
duodenal stenosis or atresia, but if the block can be proved to lie proximal to the ampulla
then anterior or posterior gastro-jejunostomy can be carried out. In the operation of
duodeno-jejunostomy the size of the duodenum is satisfactory, but the thinness of its
walls makes suturing a difficult procedure. A side-to-side anastomosis with a single row
of interrupted silk sutures ts made between the dilated duodenum and the first coil of
jejunum

The post-operative complications of patalysis of the proximal distended segment with
gastric retention is @ common cause of death. Continued tension on the suture line
may lead to a leak and peritonitis, and failure of peristaltic movement causes vomiting
to persist, resulting 1n inadequate nutrition so that the weakly infant may inhale his
vomit and die from aspiration broncho-pneumonia. Ehrenpreis and Sandblom (1949)
have devised a method to overcome these complications, and have reduced their
mortality since 1945 from 75 per cent to 25 per cent. Before completing the duodeno-
jejunostomy they make an opening into the stomach and pass a tube through the
stomach, pyloric canal, and anastomosis, into the efferent loop of jejunum. The tube
and stomach are fixed to the anterior abdominal wall. Contents can be aspirated and
the infant fed past the anastomosis until sound healing and restoration of peristaltic
movement has taken place When the tube is removed the gastrostomy opening will
soon close over. It 1s very difficult in these infants to guide a tube from the mouth
through the anastomosis, and in addition, an indwelling catheter is liable to set up
pharyngeal wrritation.

VOLVULUS OF THE MID-GUT

This condition is encountered 1n the new-born and is due to failure of rotation in its
final stage so that the mesentery of the small intestine does not gain a wide attachment
to the posterior abdomnal wall. It will be remembered that the beginning and the end
of the mid-gut are placed close to cach other and separated by the superior mesenteric
artery, so a pedicle 15 formed around which rotation can take place. The small intestine
rotates in a clockwise manner so that obstruction occurs at the level of the duodeno-
jejunal junction, and as rotation proceeds the superior mesenteric artery and its branches
are compressed so that the blood-supply to the bowel may be cut off and gangrene and
peritomtis develop. The climcal picture 1s one of a dehydrated infant with repeated
bile-stained vomiting and a distended abdomen If strangulation has occurred melena
may be present

Treatment consists of early laparotomy. The volvulus is untwisted by rotation in an
anti-clockwise manner, and the bowel inspected for evidence of gangrene. If gangrene
is present the affected segment has to be resected. The mesentery of the small intesti?e
should then be fixed to the posterior abdominal wall with interrupted silk sutures in
order to give it a wide attachment.
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urine cannot be accurately measured, but diminution in volume can be observed by the
nurse who is changing the napkins. Urine can be tested for the presence of or absence of
chlorides by Fantus’s Test (1936) as only 10 drops of urine are required. The -normnl
concentration should exceed 1 gm. per litre. Isolated estimations of Hzmoglobin, Red
Cell concentration, or serum protein levels are of little value, as there is a wide range
of the normal in the first few months of life. Persistent high blood urea and non-protein
nitrogen levels are a constant feature of dehydration but will return to normal \\_/ilhin
43 hours, provided that intravenous therapy is satisfactory and a free flow of urine is
established. If the blood urea remains high under these conditions kidney damage
should be suspected. In severely dehydrated infants estimation of the carbon dioxide
combining power and chlonde levels of plasma are of value in guiding treatment. In
alkalosis the carbon dioxide combining power is high and the chloride level is low. In
the treatment of neo-natal intestinal obstruction the intravenous route should always
be used as rapid restoration of volume of body fiuids is required as well as restoration
of the electrolyte balance. The daily volume of fluid required by an infant is 2} oz. per
Ib. of body weight, and when dehydration is present 2:5-5 per cent of the body weight
should be added to the fluid volume. As a method of resuscitation a solution of 5 per
cent glucose in 0-45 per cent sodium chloride should be given rapidly up to a maximum
of 10 ml. per Ib. of body weight. When the vomiting is severe 5 per cent glucose in
isotonic saline solution should be substituted. The initial infusion can be followed by a
mixture of plasma and 10 per cent glucose solution in equal parts, which should be
given at the rate of 5-10 ml. per Ib. per hour for a period of up to 4 hours. As soon

as urine has been passed the rate of infusion can be reduced to 3—4 ml. per Ib. per hour.

This means that the infant will receive a total of 90-130 m. per 1b. in the first 24 hours.

When sounds of peristalsis return gastric suction may be terminated and oral feeding

resumed. 1f the infant will not tolerate oral feeding, then daily allowance of protein

in the intravenous infusion must be provided at the rate of 1 gm. of protein per 1b. per

24 hours in the form of plasma or hydrolysed casein. In these desperately jll small

Infants the position must be reviewed at 6 hourly intervals and the nature and rate of the

infusion changed according to assessment. The infant must not be heated up until the

fimd volume is restored, as peripheral vasodilatation would further embarrass the poor
circulation.
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Treatment. This consists of early laparotomy, as the viscid meconium distends the
tleum, and its weight may cause the terminal loop to undergo rotation. The findings
at operation are as follows. The level of the obstruction is usually in the lower ileum. As
you trace the bowel down to the level of obstruction it not only dilates but becomes
hypertrophied, suggesting that chronic obstruction has been present in feetal life. The
lowest loop is distended and heavy with meconium, so volvulus may be present leading
to gangrene and peritomtis. The bowel tapers from the distended loop by a conical
segment to the unexpanded bowel. The meconium in the obstructing loop consists of
firm putty-like material, which sticks to the fingers on attempting to milk it through an
opening made in the bowel. A satisfactory method of operative procedure is as follows:

The apex of the lowest distended loop should be opened and a small Paul’s tube
tied in. The bowel is then fixed to the anterior abdominal wall. Fifteen per cent pan-
creatin solution is instilled twice a day until the meconium plug is dissolved. In Nixon's
(1952) case meconium was passed per rectum on the fourth day and oral feeding was
started  Fiftcen grs. of pancreatin granules (triple strength) were added to each feed
and Amigen given to supply extra protein. Owing to the viscosity of the meconium,
fluid and electrolyte loss from the enterostomy is not a problem. As soon as normal
stools are being passed the enterostomy can be closed and replaced inside the peritoneal
cavity. Pancreatin granules have to be given by mouth throughout the childs® life,
otherwise the typical offensive stools of fibro-cystic disease of the pancreas will form

When we turn to the extrinsic causes of neo-natal intestinal obstruction, inguinal
hernia accounts for 17 cases out of 118 (Louw, 1952). Thorndike and Ferguson (1938)
showed that in 1740 operations for inguinal hernia in childhood, 6 per cent had incarcer
ated or strangulated hernie. Incarceration is the common form of obstruction in (.hc
neo-natal period, and in 80 per cent of cases the hernia can be reduced by conservative
measures. An ice-bag 1s applied to the swollen area to reduce cedema and pethidine is
given to induce sleep and relax the abdomunal wall. This treatment can be persisted in
up to a period of 3 hours

Internal hermation accounts for a very small percentage of cases of obstruc(i.m.l,
and is usually due to congemtal defects 1 the mesentery. On opening the abdomen it i
important to make sure that the condition 1s not due to malrotation; for coils of intestine
twisted on a pedicle give the appearance of intestine passing through an opening in the
mesentery.

Diaphragmatic hernia due to persistence of the pleuro-peritoneal canals will allow
the small mtestine to pass into the chest, where kinking of the bowel can give rise to
acute obstruction, but the signs are overshadowed by the degree of respiratory and
cardiac embarrassment

In treatment of neo-natal intestinal obstruction the maintenance of fluid and electro-
lyte batance is of the greatest importance. This subject is fully dealt with in Chapter IX,
but there are one or two points of difference 1n the neo-natal infant. Infants become
more rapidly dehydrated than adults, due to the fact that the metabolic rate of the infant
is greater than that of the adult, and losses 1n water are proportional to the metabolic
rate. The kidney of the infant in the first 2 months of life is unable to fully concentrate
its constituents for elimination, so large quantities of urine have to be passed. In
severe dehydration an infant may lose up to 15 per cent of body weight. Loss of weight
associated with oliguria is the first clinical sign of dehydration. Fall in the output of
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Diagnosis. An external hernia causes a swelling in an anatomical pos.ition knoyvn
1o be either a congenital point of potential weakness or a Probable wca‘!( point fgllowlr}g
trauma, surgical intervention, or acquired di.sease. Certa:m no,rmally external” herniz
may not however be clinically evident in this way—a Richter’s type of femoral hernia
being one example. .

The swelling is usually palpable, and commonly has an expansile n.npuls? on cough-
ing; but if complicated by inflammation, irreducibility or strangulation will not h.ave
such an impulse. The swelling will often be reduced spontanem_xsly when t.he pall?l‘l!
lies down, or the herniated viscera may be returned to the peritoneal cavity leaving

(From “Hernia™ by F Mitchell-Heggs, J & A Churchil Lid , London)
Fic 165 Irreducible scrotal herna, fitted with bag truss Prowvision for shoulder braces if required
the sac in situ by manipulation or taxis. The path of descent of gach hernia tends to be

controlled by the anatomy of the particular area and 1t therefore takes place along a
probable known route.

An internal hernia only occasionally causes local signs—an obturator hernia and
diaphragmatic hernia being generally exceptions to this rule. They commonly become
evident as a form of acute intestinal obstruction, the diagnosis being established following
laparotomy.

Reduction. Thus is usually brought about by manipulation, but, failing this, operative
reduction following surgical exploration must be undertaken. Inverylarge diaphragmatic
and epigastric hernias ipul is often 1mpracticable or inadvisable.

Treatment by Apparatus. Following reduction, it will be necessary to prevent a
tecurrence of the protrusion. In cases where operation for medical or personal reasons

is considered inadvisable resort must be made to palliative treatment by a truss or
abdominal support.

Such treatment should be carried out whenever possible with the assistance of a
certificated member of the Truss Fitters Group of the Institute of British Surgical
Technicians. These tramed assistants to the profession have passed an examination in
anatomy and practical truss apphcation following special courses of instruction under a
syllabus devised by the Royal College of Surgeons. Further details of this type of



CHAPTER X1l
HERNIA
F. MircHeLL-HEGGS

ABDOMINAL HERNIA

Definition. An abdominal hernia is a protrusion of abdominal contents. Inguinal,
femoral, and umbilical herniz are almost invariably enclosed within a peritoneal sac,
but certain diaphragmatic, sliding inguina), supravesical, and incisional herniz are not.

Classification. Abdominal contents may protrude anteriorly causing epigastric,
Spigelian, umbilical or incisional hernia or they may appear in the inguinal or femoral
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From “Hernta" by F Mitchell-Heggs. # & A Churchill Lid , London)
Fi6 164 The anterior abdominal wall and 1ty main sites of hermia
region. Superiorly a diaphragmatic herma walf result and inferiorly, perineal, sciatic, and
obturator hernia. The posterior abdomunal wall is the site of lumbar hernia and is
related to the concealed hernie which arise in the duodenal, mesenteric, cecal, and other
intraperitoneal sacs
Causation. The majority of hernie are congemtal in origin. Indirect inguinal,
developmental diaphragmatic and umbilical hernia 1n children are typical examples.
Incisional hernia whether due to intra-abdominal sepsis or following damage to the
nerves or muscle layers of the abdominal wall and diaphragmatic hernia after disease or
injury are typical acquired varieties The causation of para-umbilical hernia in adults,
epigastric hernia and Spigelian hernia is probably due to fatty deposition whereas
interaponeurotic and femoral hermz are probably congenital in origin.
376
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prolonged (21 days) bed rest with full mobility ir} bed under the care of the.phzsiolhera-
pist. The type of suture material used, the operation undertaken and the patient’s gene’ral
constitution are controlling factors. My own preference is towards early ambulation
combined with the use of non-absorbable suture material. .

Light work may be commenced about 4 weeks after the patient has got up, bfxt
heavy work should either be forbidden or delayed for between .3 and 6 months in
the more severe cases. All hernia cases should be followed up at intervals for several

A , ////,.///////%4 :xT_on[ INF
4 .

(From “Herma"* by F. Mchell-Hegys, § £ A Churchilt Lud , London)

FiG. 167 To show the attachment of the external oblique muscle and aponeurosis to
the pelvis.

years in order to exclude recurrence. Recent work has shown that recurrence rates of
hernia operations calculated on a basis of less than 5-10 years follow up are inaccurate.
Obese patients will continue to require dietetic control, and those with weak muscles
will need either physiotherapy with or without a surgical support or a light flat-padded
post-operative truss, depending upon the patient’s constitution and background.

INDIRECT INGUINAL HERNIA

Cansation. This is congenital. These herniz are the result of falure of obliteration
of the proximal part of the processus vaginalis testis. The immediate onset may be
brought about by any condition giving rise to a sudden increase in intraperitoneal
pressure occurring at a time of unguarded muscular activity. The protrusion follows the
path of the sac within the spermatic cord from the internal abdominal ring, through the
inguinal canal to the external abdominal ring and down towards the testis. In the female
it passes along the inguinal canal close to the round ligament. B

Classification. Such a hernia confined within the inguinal canal is a bubonocele.
Interval grades from this type to a complete hernia, which passes o the testicle in the
scrotum, are found. The hernia may contain omentum (epiplocele), small or large

intestine, the appendix, or other viscera and an associated second he;

ial s
found in any of the oL Suc may be

2brormal directions known to occur with a misplaced testicle:
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treatment are laid out in the manual on Truss Fitting which has been specially comprled
for their training.

Pre-operative Treatment. Before an operation is considered, the general health of
each patient must be studied, the presence of multiple hernix noted and any associated
disease investigated. Probable causes of post-operative raised intraperitoneal pressure—
respiratory, alimentary, urethral, must be investigated and treated, and the age, build,
occupation, and other factors considered of each patient. Treatment for these associated

(From “Hernla™ by F Mtchell-Heggs.J & A Churchitt Lud , Londony
Fic 166 Spring-type, Semi-scrotal Notched pad Truss for right inguinal hernta
complications may be necessary and are almost as important as the surgical manceuvre
itself. The postponement of an operation until the summer, breathing exercises and
postural drainage, treatment of a stricture or prostatectomy and weight reduction are
cited as common examples.

Anasthesia. Here 1t is more important to have an expert ansthetist, particularly in
semle and difficult cases than to have a preferred method. Good oxygenization of the
blood, a safe depth of ansthesia, the patient’s comfort and wishes and adequate relaxa-
tion are the essentials In some clinics a particular method or preference for one is
common Local anesthesia, epidural block, spinal anzsthesta and most of the varieties
of general anwsthesia are all advocated In hernia associated with intestinal obstruction
and dehydration, the use of gastric suction and ntravenous infusion both before, during,
and after the operation are of proved value

Operative Treatment. Removal of the hermal sac 1s the basic aim, followed when
necessary by alteration of the existing anatomy of the part by suture or the insertion of
some autogenous graft or exogenous foreign body mto the weakened area of protruston.
‘When complications such as intestinal obstruction, strangulation, or gangrene are present
these are treated and the hernia, together with any associated disease such as incomplete
testicular descent, dealt with later

Post-operative Treatment. Breathing exercises, and early mobility in bed are the
important considerations. In recent years the tendency has been towards early (2 day)
ambulation but surgical opituon is not yet agreed upon this Many surgeons advise
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ring. The ring itsell need in many cases not be opened. Tpe spermatig cord i§ exposed as
it lies in the inguinal canal and the ilio-inguinal nerve is seen passing obliquely i‘fo.m
above downwards between the external and internal oblique muscles on its way to join
the spermatic cord. Its position is noted and care is taken not to injure it.

The cremasteric fascia is picked up by tissue forceps and incised for one inch. This
opening is further enlarged by blunt dissection and the incision may be imfreased in
length as required until the position of the sac and its white texture is recognized. The
sac lies anteriorly in the spermatic cord, It is picked up with hemostats and gradually
separated from the other constituents of the cord by gauze or blunt dissection, aided
when necessary by sharp dissection with the scalpel.

The sac is dissected out and exposed as far as its neck at the internal abdominal
ring—which position is often shown by a pad of fat adherent to the peritoneum at that
point. The hernial contents will usually have been reduced at this stage of the operation
but when they are adherent, the sac is opened, usually at the fundus and at a safe part
and the adhesions preventing reduction are cut. The sac is opened at the fundus and a
finger is inserted down to the internal abdominal ring.

The Sac Stump. It is usual to twist the neck of the sac in order that, before transfixing
it with a ligature, no viscus should lie within it. The sac after transfixion and ligature is
cut off and removed. If it is considered that the neck of the sac is a potential weak point
for recurrence, the stump may then be fixed by “the stump fixation manceuvre.” The
ends of the stump hgature are left long and are separately re-threaded on to a hernia
needle. The needle is then passed through the conjoined tendon or transversus muscle
from the deep surface superficially. The two separate ends which now appear on the
surface of the muscle are tied in such a way as to pull the neck of the sac upwards and
outwards and to fix 1t to the under surface of the transversus muscle. Care should be
taken not to include the ilio-inguinal nerve in the ligature.

Inguinal Ring Herniotomy. In infants, children, and young adults, no further hernial
repair is necessary than removal of the sac. When it is considered, in adults, that the
internal inguinal ring, middle inguinal ring (of Lytle) or transversalis fascia have been
unduly stretched, it is usually advisable nowadays further to strengthen the posterior
inguinal wall and ring. To demonstrate the ring, the sac is opened and a finger inserted
into its neck. Torsion on the sac will reveal adherent fascia which can be gently dissected
off to show the margins of the ring beneath. The position of this is further gauged by
the flexed index finger feeling from within the sac and pressing against its rim. Having
displaced the spermatic cord upwards and ligated the sac remnant, the margins of the
internalringare defined and held up by suitable tissue forceps. Several simple or mattress
sutures are then placed between the pillars of the ring. This operation of ring herniotomy
has been stressed in recent years by Lytle (1945).

Transveizalis Herniotomy. Tightening of the transversalis fascia has been an integral
part bf the Bassini type of operation for many years. Although ring herniotomy is
:.xdvoca::d by many surgeons, Monro (1953) has pointed out that the repair of the
internal ting atone by taking a tuck in its inner margin is unsound. He compares the
eﬂ”?ct of a?dominal pressure on the ring and transversalis fascia with that of the wind
filling a s:ul._ }?e therefore considers that to rep_ai\‘ such a hole in a sail by a tuck would
bg a bad principle and strongly condemns plastic repair of the ring both from the theor-
etical and from the post-operative angle. He advises that the whole transversalis fascia



380 TEXTBOOK OF BRITISH SURGERY

e.g. the perineum, thigh, suprapubic region or right iliac fossa. A direct or a femoral
hernia may also be present or the sac may drag cither the bladder, the cecum or the
pelvic colon into its wall (hernia-en-glissade).

Diagnosis. The swelling appears at the external abdominal ring and may pass
down into the scrotum (scrotal hernia)

Differential Diagnosis. Hydrocele of the tunica vaginalis testis, hydrocele of the cord,
spermatocele, varicocele, inguinal abscess, inguinal glandular enlargement and abnor-
mally descended testicle should be excluded.

Complications, The hernia may become inflamed, obstructed, irreducible, or strangu-
lated. Independent pathological conditions (tuberculous peritonitis, acute appendicitis)
may affect the peritoneum, the peritoneal fluid, or the visceral contents of the hernia.

Reduction. The patient should lie down on a couch with the head and shoulders and
the spine and hip joints flexed. The mind and body should be relaxed. The neck of the
sac is gently held by the fingers of one hand while the contents are slowly and carefully
returned to the abdomen by a light squeezing movement together with pulsion towards
the external abdominal ring. Force is never used. A characteristic gurgling sound and
the gradual disappearance of the swelling will denote a successful reduction.

Maintenance of Reduction. This is by pad and bandage, truss, abdominal support,
injection therapy, or operation. The causes of repeated coughing and straining must be
treated and removed. .

Truss Treatment. This is undertaken when operation is either not advised or is
refused. In adults a tempered spring, leather covered truss with an adequate firm pad
1s normally prescribed. An elastic truss is an alternative, particularly in thin and older
patients, but it is considered to be less reliable.

In children a horseshoe-shaped solid rubber double truss which is washable is found
more practicable. Pneumatic and soft pads and any variety of truss with a mobile
head are not advised. Celluloid covered trusses are preferred by some patients owing to

their improved cleanliness.

Injection Treatment. A sclerosing substance can be injected into and around the
sac.of the hernia. The maneuvre is relatively blind and anatomically dangerous.
Follow up observations of this type of treatment have not been satisfactory and it may be
regarded nowadays as obsolete

Inguinal Herniotomy. In this operation the hernial sac is removed. Of historical
interest only are the low and intermediate excision hermotomy procedures in which the
sac was removed at the level of the external abdominal ring and within the inguinal canal
respectively.

High Ligation Excision Herniotomy. This is the basis of all modern hernia operations.
The sac is regarded as a congenital abnormality and 1ts removal, particularly in infants,
children, and young adults, does in fact almost invariably lead to a permanent cure.

The inguinal canal 1s exposed by an incision extending from just above the pubic
spine to the upper margin of the internal abdomunal ring. It is made 2 in. above and

parallel to the line of the inguinal ligament  The skin and superficial fascia are incised
in the same line and the branches of the superfictal epigastric vessels are exposed thereby,
ligated in continuity and cut across as they pass through the line of incision. The deep
fascia is incised and the external abdonunal ring exposed. The external oblique aponeur-
osis is then cut in the line of its fibres commencing just above the external abdominal
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ring. The ring itself need in many cases not be opencd. The spermatic cord is exposed as
it lies in the inguinal canal and the ilio-inguinal nerve is scen passing obliquely from
above downwards between the external and internal oblique muscles on its way to join
the spermatic cord. Its position is noted and care is taken not to injure it.

The cremasteric fascia is picked up by tissue forceps and incised for one inch. This
opening is further enlarged by blunt disscction and the incision may be increased in
length as required until the position of the sac and its white texture is recognized. The
sac fies anteriorly in the spermatic cord. It is picked up with hemostats and gradually
separated from the other constituents of the cord by gauze or blunt dissection, aided
when necessary by sharp dissection with the scalpel.

The sac is dissected out and exposed as far as its neck at the internal abdominal
ring—which position is often shown by a pad of fat adherent to the peritoneum at that
point. The hernial contents will usually have been reduced at this stage of the operation
but when they are adherent, the sac is opened, usually at the fundus and at a safe part
and the adhesions preventing reduction are cut. The sac is opened at the fundus and a
finger is inserted down to the internal abdominat ring.

The Sac Stamp. Tt is usual to twist the neck of the sac in order that, before transfixing
it with a ligature, no viscus should lie within it. The sac after transfixion and ligature is
cut off and removed. If it is considered that the neck of the sac is 2 potential weak point
for recurrence, the stump may then be fixed by “the stump fixation maneuvre.” The
ends of the stump ligature are left long and are separately re-threaded on to a hernia
needle. The needle is then passed through the conjoined tendon or transversus muscle
from the deep surface superficially. The two separate ends which now appear on the
surface of the muscle are tied in such a way as to pull the neck of the sac upwards and
outwards and to fix it to the under surface of the transversus muscle. Care should be
taken not to include the ilio-inguinal nerve in the ligature.

Iflgl_xinal Ring Herniotomy. 1In infants, children, and young adults, no further hernial
repair is _nece.ssary than removal of the sac. When it is considered, in adults, that the
internal inguinal ring, middle inguinal ring (of Lytle) or transversalis fascia have been
Emdqu stretched, it is usually advisable nowadays further to strengthen the posterior
{ngul_nal wall and ring. To demonstrate the ring, the sac is opened a;ld a finger inserted
fnto its neck. Torsion on the sac will reveal adherent fascia which can be genﬁy dissected
off to show the margins of the ring beneath. The position of this is further gauged by
ﬂ}e flexed index finger feeling from within the sac and pressing against its rim. ﬁavinz
?l:ig?:;i ;‘:& sp;rmaﬁc cord upwards anfl ligalf:d the sac remnant, the margins of th:
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s born s dp ween the pillars of the ring. This operation of ring herniotomy
stressed in recent years by Lytle (1945).
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internat ring 3lone)by ta%( o ;nmc]x:rin gts 53) has pointed out that the repair of the
effect of abdominal Pressur: on the ring l:n(e vty unsound. He compares the
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b 2 5d principte and deonels oo o O repair such 2 hole in a sail by 2 tuck would
ctioal o fl’omplhe ; rong] y'c'ondemns plastic repair of the ring both from the theor-

post-operative angle. He advises that the whole transversalis fascia
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should be repaired as a sheet in order to equalize tension within it and considers that it
should be sutured, as in the original operations, to the inguinal ligament.

In other clinics, doubt has been expressed as to the value of placing any reliance on
suture of a fascia which it will be admitted is in many cases friable and thin and in other
cases infiltrated with fat,

Lytle has drawn attention to a second lower and wider ring which often occurs in
moderately large hernial protrusions. He has named this the middle inguinal ring and
has advised that when 1t 1s present it should be sutured separately.

N N
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(From Hermia by b Mitchell-Heggs, J & A Churchill Ltd , London)
FiG 168 A Rat-tail ingutmal truss

High Ligation Orchidectomy. In an old man, particularly when the hernia 1s very
large and erther obstructed, strangulated, or irreducible, it may be wise, following
reduction, to perform an orchidectomy This operation may subsequently-b’e‘fol?owed
by one of the herniorrhaphy or hernioplasty procedures. The recurrence rate folowing
this type of operation 1s very low \‘

Hernia-en-glissade. When, following exposure of the hermal sac as previously
described, 1t is found that bladder, cecum, or pelvic colon form part of the wall of the
hernia, the operation of ligh ligation excision herniotomy will be impossible. A grid-iron
type of incision for colopexy as a supplement to the repair of the inguinal canal has been
in use for many years; but 1t was La Rogue (1919) who advocated this type of approach



HERNIA 383

for inguinal herniotomy as a routine. Nowadays an accessory grid-iron inci.sion .is mfxde
through the muscles of the abdominal wall, following retraction of the previous inguinal
incision, when a hernia-en-glissade is encountered. This allows the surgeon to see the
hernia from within the peritoneal cavity and to reduce the sac and the prolrudiflg
viscera aided by vision from above. It will then be found that the part of the hernial
sac which has been previously opened in establishing the diagnosis has in a way, turned
itsell inside out to finish up as the pelvic mesocolon or other part of the parietal or
visceral peritoneum. The defect can then be sutured under direct vision safely. The
region of the internal abdominal ring and posterior abdominal wall will then be repaired
by a herniorrhaphy or hernioplasty operation.

Double Inguinal Hernia. In some clinics operations upon both inguinal canals at the
same time are sometimes undertaken. Although this means only one operation for the
patient, post-operative chest complications are more likely to follow because the patient
is less able to contract his abdominal muscles when coughing. Also the chance of
recurrence is considered to be higher as are the possible subsequent dangers of wound
infection resulting in thrombosis.

Moderate and Large Inguinal Herniz. After the hernial sac has been removed, and
any necessary repair of the fascia undertaken, it will be found, in moderately large, and
large herniz, that the shutter mechanism of the inguinal canal has been for practical
purposes stretched and destroyed. It is for this type of hernia that the herniorrhaphy and
hernioplasty procedures are undertaken. Much criticism has been levelled against the
Bassini, Halsted, and Ferguson operations because it is thought that they prevent the
inguinal shutter mechanism from working normally. These operations are therefore not
performed in infants, children, or young adults

Herniorthaphy. In this type of operation the spermatic cord is transplanted and
certain muscular and aponeurotic layers are sutured together to provide a fibrous block
actoss the area of protrusion. The repair 15 usually related to Poupart’s igament and
either the conjoined tendon of the internal oblique and transversus muscles or the rectus
sheath are joined to it. The classification of such operations is made according to the

position of the spermatic cord, which may be either superficial to, included within or
deep to the external oblique aponeurosis,

Bassini 1889
(1) Subaponeurotic—transversus  { Marcy 1881.

Tanner 1942.

Inguinal Herniorrhaphy (2) Extra-aponeurotic Halsted 1889.
(3) Interaponeurotic Andrews 1893.
(4) Transfemoral (obsolete) Cheever 1923
(5) Retroperitoneal (obsolete) Fowler 1897.

Hiopectineal Herniorrhaphy Lotheissen 1898,

McVay. Anson 1949,

Rectus Herniorrhaphy Bloodgood 1918,
Since these operations have been ca

rried out by many surgeons all oy
there has been ample time and opporti p ¢ the. v

unity to investigate the chance of recurrence in
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herniorrhaphy. Charles Mayo (1949) was forced to conclude that there is no perfect
surgeon and no perfect surgical procedure in this respect. The recurrence rate has been
estimated by Tanner to be 20 per cent, by Edwards (1943 British Army) to be 12 per cent,
by Sir Max Page to be 20 per cent, by Clear to be 11 per cent and by Mayo to be 11:9
per cent. Some of these reported series were personal and some were reports and
conclusions based on the work of others. They include Bassini, Ferguson, Halsted, and
other herniorrhaphy procedures and the period of follow up varies between 3 and
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10 years. One conclusion to be reached from the follow up recurrence rates is that no
group of figures are of value as a final estimate of recurrence under at least 5 and
preferably 10 years® observation.

Subaponeurotic Transversus Herniorrhaphy. Although Bassini's operation was first
described in 1887, it is interesting to note that, at a discussion meeting of the surgical
section of the Royal Society of Medicine in London in 1952, the operation was advocated
by many for the repair of moderate and larger inguinal hernie. 1t js in fact genem}ly
applicable, involves little retraction, and avoids the danger of injury to the femoral vein.
No foreign body apart from the ligatures is included, and the spermatic cord is not left
in a subcutaneous position exposed to trauma.

The incision and exposure are as described for high ligation excision herniotomy, but
it is necessary in every case to open the external abdominal ring. The exposure and
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suture of the internal abdominal ring or transversalis fascia are as described under
ring and transversalis herniotomy. The cord, sinc? it is t? be ‘trans;.alfmted, must be
freed by dissection and lifted out of the wound. It is held in this position by a-gauze
swab retractor. . .

The glistening silvery white abdominal surface of Poupart’s ligament is exposed and
cleaned and the pubic spine is felt for and identified. A series of sutures is then plfxced at
centimetre intervals between the conjoined tendon and Poupart’s ligament behind the
spermatic cord. The first suture includes the periosteum over the pubic spine and clo§es
the medial end of the posterior inguinal wall—a common site of recurrence. Tension
on the sutures should be as little as possible because this may result in the stitches cutting
out. The suture material may be catgut, silk, Mersiline, steel wire or other material
chosen by the surgeon. The spermatic cord is then replaced and the external oblique,
deep fascia and skin sutured in layers.

Extra-aponeurotic Transversus Herniorrhaphy. The Halsted principle also includes
high ligation excision herniotomy and repair of the transversalis fascia. The
operation proceeds on the lines of the previous herniorrhaphy, but differs from it in that
the spermatic cord is placed anterior not only to the sutured surfaces of the conjoined
tendon and Poupart’s ligament but also to the external oblique aponeurosis. In other
words the external abdominal ring becomes newly placed and lies anatomically above
the position of the internal abdominal ring.

Inguinal Transversus Herniorrhaphy, Tanner’s slide operation has given good results
in the treatment also of direct inguinal, recurrent, and strangulated herpia. It has also
been used in the surgical treatment of femoral hernia. This operation can be regarded as
a modification of the Bassini repair in that the conjoined tendon is joined behind the
spermatic cord to the inguinal ligament. There is, however, no tension on the stitches
at the site of union because a relief incision is made in the internal obhique and transversus
part of the anterior rectus sheath.

An inguinal incision is made, the inguinal canal exposed and hernial sac dissected out
and removed When the repair is to be performed, the external oblique part of the
anterior rectus sheath is separated and lifted away from the decper fibres derived from
the internal oblique muscle. The incision in the anterior rectus sheath extends from the
pubic crest upwards and outwards to a level one hand’s breadth abave the pubis. It
terminates just medial to the edge of the rectus sheath, so that when the slide has taken
place, the rectus muscle fills the gap so made. It is important to avoid injury to the ilio-
hypogastnic nerve which lies close to the line of incision.

A‘s in other forms of herniorrhaphy this operation is not undertaken unless it is
considered that the .nOl'maI internal abdominal ring and shutter mechanism have been
destroyed by stretching, The method is increasing in popularity. In Tanner’s series 116
cases were dealt with, with only one bulge type of “recurrence”; of these cases 38 were
over the age of 60, 42 were for strangulated hernia, 20 of them direct hernia, and 4 for
recurrent hernia.
ot ks contdr st . - ooann s oo Donal, Rais,and
to Poupart’s ligament in the re zlxi ‘2?“%- aln;\o“.nca“y ‘-0 Jom ‘h? t:on_lomefi tendon
dissections, is ghat & fullie 01? dr ]mguma .er:m. Their conclusion following many
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hernia. They find that the transversus sheet, including thelig of Henle, Hesselbach
and Thomson is normally inserted into the ilio-pectineal line.

The type of repairadvised bythem therefore is on the lines of the Lotheissen operation
for femoral hernia—the conjoined tendon being approximated behind the spermatic
cord to the ilio-pectineal or Cooper’s ligament. In order to avoid tension they also
advise an incision into the internal oblique aponeurosis similar 1o that described by
Tanner. At the same time it should be noted that Tanner's operation can be performed
by substituting Cooper‘s ligament for the inguinal ligament, in the repair advised by him.
This operation is further “and more fully “described under the treatmenj of femoral
hermia.

Rectus Inguinal Herniorrhaphy. The posterior inguinal wall may be filled in and
reinforced by a quadrilateral flap obtained from the internal oblique layer of the anterior
rectus sheath. In Bloodgood®s operation it is first necessary to separate the external
oblique part of the sheath, as in the Tanner slide operation. The flap is cut in such a way
that it hinges downwards round the fixed rectus sheath edge. It is sutured to Poupart’s
ligament.

DIRECT INGUINAL HERNIA

Definition. A protrusion of abdominal contents which reaches the inguinal canal
through its posterior wall within the triangle of Hesselbach.

Classification. The hernia may remain confined to the inguinal canal but will then
spread outwards through the external abdominal ring. It does not reach the scrotum,
howeser. These herniz commonly contain bladder within the wall of the sac or may be
similarly related to the czcum or pelvic colon.

Complications. Strangulation is rare. These herniw are nearly always reducible and
often bilateral. Symptoms may arise because of the presence of the bladder in the wall
of the hernia.

Treatment. Since these patients are usually men of advanced years and as the herniz
only rarely strangulate, treatment by operation is often less strongly advocated. Many
patients are treated satisfactorily by a truss. Chronic bronchitis, prostatic enlargement,
and constipation will frequently require treatment. An elastic type of truss is a more *
reasonable and practicable alternative to a spring truss in this type of hernia than in the
treatment of indirect inguinal hernia. Operative treatment is on the lines already
discussed, and consists essentially in removal of the sac whenever possible by an approach
as described under High Ligation Excision Herniotomy.

The sac of a direct hernia, however, does not lie within the spermatic cord but tends
to hft it forwards as it reaches the inguinal canal from behind. It often has a broader
neck than the indirect variety and frequently has the appearance of a dome-like bulge.
These sacs may be associated also with either an indirect inguinal hernia or a femoral
hernia. Care will be y 1n cleaning the sac t it is often thin and poorly
defined, adherent to the bladder, and Jess clearly defined in relation to the surrounding
anatomy. When the causative sac has been removed, the operation continues on the
lines described under indirect inguinal hernia, using one of the methods of herniorrhaphy
or hernioplasty. The Bassn:l operation, Bloodzood s and the Tanner slide operation and

fascial hernioplasty by Gallie’s method are in common use for this type of
hernia. N
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SUPRAVESICAL HERNIA

Definition. Hernial protrusions which emerge inannreaboundeq belowhythel?la.dder,
above by the umbilicus, and laterally by the obliterated hypogastric \(esself. This is the
area anatomically known as the internal inguinal triangle. Hernie in this area are of
rare occurrence. .

Classification. The protrusion may pass near the apex of the bladder (apical) when
it may be noted in conjunction with abnormalities of the urachus. More usually th'e
hernia arises in a foveal depression 1n the serous covering of the bladder. Fron} h.erc it
may burrow, laterally and become a clinically external hernia as one of the varieties of
direct inguinal hernia. This is a paravesical type. Very rarely the hernia may pass into
the Cave of Retzius—a case having been described in which 8 ft. of bowel were
found in a sac of this type (Hulke).

These supravesical herniz usually manifest themselves as one of the forms of acute
intestinal obstruction—the exact diagnosis being made following a laparotomy for this
condition,

‘Treatment. This depends upon the variety of hernia and its method of presentation.
In many cases a laparotomy for acute intestinal obstruction will alone show the position
of the hernia, and treatment will then consist of reduction and closure of the sac, or
removal when possible When this type of hernia appears externally in the inguinal
region 1t will be necessary to remove the causative sac and to undertake a repair as in
other forms of direct inguinal hernia.

FEMORAL HERNIA

Definition. A protrusion of abdominal contents along a sac which passes through
the femoral ring, down the femoral canal and from there to the saphenous opening in the
deep fascia of the thigh.

Classification. The sac and hernia may be internal or external It may be associated
with an inguinal hernia and it may be irreducible or strangulated.

Diagnosis. In the classical type the hermia forms a swelling in the thigh below the line
of the ngunal figament  This is usually reducible but often incompletely so, leaving
a small hard lump at the saphenous opening. It occurs mostly in women who are obese
and whao have been pregnant, but it is also found in men and even in thin elderly spinsters.
As with other hernial protrusions the swelling has an expansile impulse on coughing.

Differential Diagnosis. Indirect and direct inguinal hernia, a lipoma, inguinal adenitis,

a saphenous varix, a psoas abscess, a Bartholin’s gland swelling, and a femoral aneurysm
must all be excluded.

Causation. This may be congenital Fauntleroy described a case in which the

spermatic cord and an empty diverticulum of peritoneum passed through the femoral
canal, the inguinal canal was empty and the testicle was found normally placed in the
serotum.  Quiltiam described another case in which the hernial sac passed through the
ternal abdominal ring and along the inguinal canal, but then passed through a hiatus
n the ingwinal ligament and thence to the femoral canal and fossa ovalis. Clinically
this resembled a femoral hernia. These rare cases suggest that an abnormality of
testicular descent may sometimes be the cause of femoral herma Souttar, however, has
produced evidence to suggest that the primary cause is an abnormality of the extra-
peritoneal fat occupying the femoral opening and ring. The abnormally thick and fatty
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covering over the sac of a femoral hernia is generally recognized. The possibility remains
that the abnormal extraperitoneal fatty deposit may in some way belong to that rarely
seen structure known as the gubernaculum.

Complications, Intestinal obstruction due to internal hernia, irreducibility, and
strangulation commonly occur. The sac of the hernia is frequently related to the bladder
wall and this may either cause urinary symptoms or post-operative complications due to
injury to the bladder when freeing the sac.

Treatment by Truss. Whenever possible a truss should be avoided. Reduction is
often incomplete and the hernia may under these circumstances produce symptoms of
acute intestinal obstruction from a nipping of part of the wall of the small intestine in the
upper part of the femoral canal (Richter’s hernia). A femoral truss mechanically is
unsound because the thigh is constantly moving; therefore such trusses, when they are
essential, require a garter-like band to hold them in position round the thigh. This may
cause pressure on the femoral or internal saphenous veins resulting in superficial or deep
phlebitis. A spring truss which may be prescribed occasionally is built on similar lines
to an inguinal truss, but it has a more elongated pad designed to reach the lower placed
femoral opening. Very rarely an elastic truss may be supplied for this condition.

Operative Treatment. The femoral canal may be approached surgically either from
above or from below the inguinal ligament. The inferior approach is less popular
nowadays because the herniated viscera are not as adequately viewed as from the upper
approach. The affected intestine after reduction may easily slide back into the peritoneal
cavity and escape identification. At the same time surgical treatment after strangulation
for the affected bowel either by the conservative application of hot packs or by resection
is less adequately performed. In the rare cases when an abnormal obturator artery is
present the control of bleeding from the lower approach (Lockwood's operation) is
almost impossible,

When the canal is approached from below the inguinal ligament, a slanting incision
is made over the most prominent part of the swelling in the thigh. Dissection will reveal
the femoral sac to be somewhat like a Iipoma with an attached pedicle emerging from
the saphenous ring in close relation to the internal saphenous and femoral veins and the
nearby femoral artery. The sac is always thick walled and after incising many layers the
peritoneal sac will be found to be of relatively small size. The hernial contents are viewed
and the hernia is reduced. When the omentum or bowel contained in the femoral sac
is irreducible, it will be necessary first by gentle manipulation of the finger to see whether
a little stretching of the canal and ring can be affected by the index finger. When this
is not successful in bringing about reduction more easily, it will be necessary to cut either
the thickened neck of the femoral sac or in some cases to cut into Gimbernat’s ligament.
It is at this stage that damage may be done to the abnormal obturator artery. After
removal of the sac the repair of the hernial area 1s brought about by a series of stitches
drawing the inguinal higament to the pectineal fascia and closing the margins of the
saphenous ring in the deep fascia.

When the upper approach 1s used, an incision is made as for inguinal hernia. The
external oblique fascia is incised in the fine of its fibres and the spermatic cord exposed
in the inguinal canal. The cord or round ligament 1s then retracted upwards to expose
the transversalis fascia in the posterior inguinal wall below the arching conjoined tendon.
The fascia is picked up and a transverse incision made into it anterior anatomically to
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the position of the femoral canal. The incision is deepened by blunt dissection and the
position of the femoral vein and artery and als9 of the neck of the sac are conﬁrr_ncd as
they pass beneath the inguinal ligament. At this stage, a .sma\l amount of retracho? ;n
the lower edge of the wound will allow the surgeon to attain goo.d access to the sac of the
hernia as it lies in the saphenous opening. With an adequate view of the f'cmorfd canal
and hernia both from above and below the inguinal ligament it is now gossxble either l_)y
gentle stretching or by incision, as previously described, to obtain reduf:tlon o? the hernia.
The affected bowel is clearly seen and can be treated accordingly. Itis at this stage that
the specially designed hernia retractor is used to guidtf the surgeon’s knife as he makes
the necessary protected incision into the constricting ring. .

The modern repair of the femoral hernial area necessitates an adequate view of Fhe
ilio-pectineal or Cooper’s ligament, following removal of the sac afxd after haymg
invaginated it upon itself from below upwards through the femoral ring under direct

(From “Hernia" by F Mitchell-Heggs, J & A Churchift Ltd , London)
Fi6 170 Double femoral herma.

vision. When doing this, it will be necessary to retract the femoral vein slightly in order
to be able to insert the subsequent series of sutures nto ihe hgament. The vein should
never be retracted with metal retractors. Only the surgeon’s index finger should be used
for this purpose, so that no damage should occur to the vein either by retraction or by
the suture needle. In fat patients the wound at this stage is often a deep one. Good light
and hemostasis are essential therefore, and the insertion of the sutures into Cooper’s
ligament will be made easier by either a handled needle or by a fish-hook type of needle
on along needle holder. Between two and five strong sutures preferably of unabsorbable
suture material are nserted independently and the ends of the sutures clamped by
hemostats. The retraction 15 now removed and a repair performed by passing the
individual sutures separately through the neighbouring edge of the conjoined tendon
which 15 subsequently drawn as the ligatures are tied, down to Cooper’s ligament. In

order to avoid tension, an ncision should be made into the internal oblique part of the
anterior rectus sheath on the lines described under Tanner’s operation for the repair of
inguinal hernia.

Strangulated Hemia. The clinical picture of a strangulated hernia varies with its

contents, the anatomical site of the protrusion, whether the hernia is an internal or an

external one and the general health of the individual concerned. Internal herniz which
-6
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covering over the sac of a femoral hernia is generally recognized. The possibility remains
that the abnormal extraperitoneal fatty deposit may in some way belong to that rarely
seen structure known as the gubernaculum.

Complications. Intestinal obstruction due to internal hernia, irreducibility, and
strangulation commonly occur. The sac of the hernia is frequently related to the bladder
wall and this may either cause urinary symptoms or post-operative complications due to
injury to the bladder when freeing the sac.

Treatment by Tross. Whenever possible a truss should be avoided. Reduction is
often incomplete and the hernia may under these circumstances produce symptoms of
acute intestinal obstruction from a nipping of part of the wall of the small intestine in the
upper part of the femoral canal (Richter’s hernia). A femoral truss mechanically is
unsound because the thigh is constantly moving; therefore such trusses, when they are
essential, require a garter-like band to hold them in position round the thigh. This may
cause pressure on the femoral or internal saphenous veins resulting in superficial or deep
phlebitis. A spring truss which may be prescribed occasionally is built on similar lines
to an inguinal truss, but it has a more elongated pad designed to reach the lower placed
femoral opening. Very rarely an elastic truss may be supplied for this condition.

Operative Treatment. The femoral canal may be approached surgically either from
above or from below the inguinal ligament. The inferior approach is less popular
nowadays because the herniated viscera are not as adequately viewed as from the upper
approach. The affected intestine after reduction may easily slide back into the peritoneal
cavity and escape identification. At the same time surgical treatment after strangulation
for the affected bowel cither by the conservative application of hot packs or by resection
is less adequately performed. In the rare cases when an abnormal obturator artery is
present the control of bleeding from the lower approach (Lockwood's operation) is
almost impossible.

When the canal is approached from below the inguinal ligament, a slanting incision
is made over the most prominent part of the swelling in the thigh. Dissection will reveal
the femoral sac to be somewhat like a ipoma with an attached pedicle emerging from
the saphenous ring in close relation to the internal saphenous and femoral veins and the
nearby femoral artery. The sac is always thick walled and after incising many layers the

peritoneal sac will be found to be of relatively small size. The hernial contents are viewed
and the herma 1s reduced  When the omentum or bowel contained in the femoral sac
is irreducible, it will be necessary first by gentle manipulation of the finger to see whether
a little stretching of the canal and ring can be affected by the index finger. When this
is not successful 1n bringing about reduction more easily, it will be necessary to cut either
the thickened neck of the femoral sac or in some cases to cut into Gimbernat’s ligament.
It 15 at this stage that damage may be done to the abnormal obturator artery. After
removal of the sac the repair of the hermal area 15 brought about by a series of stitches
drawing the inguinal ligament to the pectineal fascia and closing the margins of the
saphenous ring in the deep fascia

When the upper approach 1s used, an 1ncision 1s made as for inguinal hernia. The
external oblique fascia 15 cised in the line of its fibres and the spermatic cord exposed
in the inguinal canal. The cord or round ligament is then retracted upwards to expose
the transversalis fascia in the posterior ingumal wall below the arching conjoined tendon.
The fascia is picked up and a transverse incision made into 1t anterior anatomically to
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ox fascia, or may be a metallic or non-metaflic substance. The substances chosendh;xix:
been many and varied and each method has been Ioun‘d to have adyanmg;:sﬂ::nt d
advantages. It may be said that the hernioplasty opcerations are on trial, an i 2 the
usefulness will not be fully proved until sufficient time has elapsed for b_oth sides o ‘ 3
picture to have been ascertained. The operations are not undertaken in young adults
or children, and are indicated only in the treatment of recurrent hernia, severe and
longstanding hernia and in cases in which there is a loss of substance of the muscle or
aponeurosis at the site of protrusion.
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Autogenous (Thigh) Fascial Inguinal Hernioplasty. In this technique, which was
popularized by Gallie, the weakened posterior wall of the inguinal canal is repaired by a
darn of fascia lata obtained from the thigh. The strips may be obtained by making a
long incision down the lateral aspect of the thigh and exposing the fascia lata to direct
vision, They{mre cut some 6 in. or 7 in, in length and I in. wide. The gap so made
in the fascia lata is not sutured because jt would be so under tension. The muscle
hernia which results causes little or no disability. The skin and deep fascia are sutured
in the ordinary way leaving a long linear scar which heals readily.

More commonly nowadays one of the forms of fascial stripper is used. In this method
a small incision is made at the lower and outer aspect of the thigh and a small area of
fascia is exposed and selected. A leaf of fascia Jata is cut out to fit the fascial stripper
knife and the operation is completed by pushing the introducer away from the skin
wound. This strips the fascia to the required length and breadth. With certain strippers,
a second incision is made in the outer part of the upper third of the thigh to free the
fnscgnl strip from the aponcurosis. In other varieties a special knife is included in the
fascial stripper and by manipulating this the strip can be cut off with the instcument
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are strangulated are as a rule only accurately diagnosed following a laparotomy per-
formed for their relief. When an external hernia is present it will be irreducible and
tender and these signs, together with those of acute intestinal obstruction which follow
in the later stages, will make the diagnosis relatively simple. The treatment of strangula-
tion in any hernia takes preference over any operative treatment designed to prevent a
recurrence of the hernia. When a paticnt is very severely ill one should administer an
intravenous saline drip transfusion, wash out the stomach and continue gastric aspiration
during the operation with the aid of a long gastric tube. General anasthesia should
never be undertaken in this type of case without constant watch on the blood pressure
and aspiration of the stomach, Unfortunately, owing to the nature of the strangulating
condition, it is not possible to delay operation long; so that when operative time is
short it may sometimes be necessary to reduce the strangulation and treat the affected
gut only. A full hernial repaic may then be undertaken later, when the patient has
recovered from the effect of the initial strangulation.

When dealing with the sac of a strangulated hernia before it has been opened, the
area should be well packed off with swabs which can be subsequently discarded. At the
same time the theatre suction apparatus should be ready so that at the moment of incision
of the sac the fluid contents can be quickly and cleanly removed, This fluid contains
highly contaminated material which should not be allowed to enter the general peritoneal
cavity or to reach the walls of the surgical incision. When the strangulated omentum,
small or large intestine or other viscus has been freed from its hernial sac, it is carefully
examined to discover whether there is a particularly tight constricting ring left on its
surface. This mark is the danger point for a possible pressure gangrene which may result
in a perforation of the affected viscus at a later date. Moderately hot moist saline packs
are gently applied to the intestine and its colour, the shininess of its exterior, its odour,
and the appearance or absence of peristalsis are particularly noted. Good prognostic
signs are: a shiny peritoneal surface, a dark blue colour, the re-commencement of
peristalsis and a mimmal odour, whereas a dull surface with a black, green, or yellow
colour, absent peristalsis and a fiecal odour are the reverse.

When resection of bowel is necessary this 1s performed in the usual manner., End-
to-end anastomosis is probably the method of choice, the suture line consisting of two
main layers. The outer line will include the peritoneal coat and the tissues immediately
beneath 1t, while the inner suture line will include all layers of the intestine and is expected
to be h@mostatic My own preference is for a fine unabsorbable suture material. The
area of anastomosis following a resection of this type in strangulated hernia should be
“drained” so that probable contamination may be anticipated by an exit route designed
by the surgeon himself. Such a corrugated rubber “drain” can be removed after three
days in most cases and should be regarded purely as an extra precautionary measure
to prevent a subsequent abscess. The site should also be sprinkled lightly with one of the
antibiotic powders such as Streptomycin or Penicillin.

Hernioplasty. This type of operation 1s undertaken when a permanent repair of a
hernia is required but 1n which the previously described herniotomy and herniorrhaphy
procedures are not considered adequate. It consists essentially of the rcpair of the
hernial area concerned by the insertion, at the point of protrusion, of some other material
than those at the site. The material used may be derived either from the patient’s own
soft tissues or from exogenous material which may be from a lving structure, such as
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descnibed by Sampson Handley in 1918 but it was not until 1922 that Souttar introduc'ed
floss silk for this purpose. Floss silk is now supplied in n.mpoules C-’.l(.ll’.l Of.WhICh contains
one yard of silk on @ spool. It is made ready for use c.nher by b0|l’|ng it for abo.ut an
hour, or by immersing in Bard Parker Antiseptic Solution for 30 minutes, ther'x rinsing
in sterile saline and later in doubly distifled water. One long length of floss silk is re-
quired for a repair. . .

The first anchoring part of this continuous stitch takes a firm bite of the. periosteum
over the pubic crest and the edge of the rectus sheath, The free end is mot tied immedi-
ately, this being left until the darn has been completed and the return stltf:h has renc.hcd
the point of commencement again. The suture continues laterally, without tension,
forming a darn between the inguinal ligament and the conjoined tendon until the internal
abdominal ring has been reached. It then returns medially taking its attachment from
the inguinal ligament and conjoined tendon as before but benveen the stitches of the
previous row. Maingot advises that small or medium size round bodied trocar pointed
Mayo needles should be used.

Sepsis and hematoma formation must be avoided wherever possible. The subsequent
wound breakdown may result in delayed healing with sinus formation and, in an in-
tractable case, it may be necessary to perform a second operation to remove the floss
silk. It has been objected that the spaces between the many fine strands of the silk may
act as a good site for bacterial prolferation in a contaminated case. However, there are
many who consider that there is a greater natural tissue reaction to sterile silk than there
is to stainless steel wire, fascia, tantalum, cutis, or polythene.

Tantalum Inguinal Hernioplasty. As an alternative form of hernioplasty, the posterior
inguinal wall may be strengthened by the insertion of a mesh made of fine tantalum
wire. Tantalum, as opposed to certain commonly and successfully employed substances
used for internal splintage, 1s an element and not an alloy. Tt is obtained with difficulty
from raw material which is itself rare and expensive The wire used is 0-003 1n. in
diameter, of high tensile strength, malleabulity, and ductility, and 1s woven into the form
of a mesh 50 X 50 in size,

Tantalum is for practical purposes inert 1n the tissues both electrolytically and as
regards its reaction to the surrounding tissues. The wire mesh 1s scrubbed with soap and
water, rinsed, and sponged off with alcohol or ether. Tt is then sterilized by autoclave.
The operation requires a standard inguinal approach, with removal of the sac and fascial
repair when indicated  The boundartes of the posterior inguinal wall or hernial defect
are estimated and a section of the gauze mesh is cut by ordinary surgical scissors to fill
the unretracted gap while allowing for a good margin around, and also sufficient mesh
to nclude a turned over edge of 1 cm. breadth. The double thickness edge

forms a firm non-tear medium for holding stitches which may be of tantalum wire or
other unabsorbable suture material.

It has been fouf\d better to overestimate rather than to underestimate the size of
the mesh used. It is fixed to the inguimnal ligament, conjoined tendon, and rectus edge
by sutures placed approximately 1 cm. apart. Tantalum gauze is an easy substance

with which to work and will be found to lie well between t

he aponeuroti
other layers. " “on

t No harm bas been found to result from 1ts near proximity either to a
viscus, a merve, or the peritoneum The repair anatomically 1s a modification of the
Bassini method as the spermatic cord is placed at the end of the operation anterior to
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in situ. When the latter variety of stripper is used only one small skin incision is therefore
necessary.

‘When an adequate number of strips have been obtained, depending upon the size
of the hernial defect, the first strip is threaded on to a Gallie needle. The posterior
inguinal wall is then reinforced by making an interlacing to and fro darn with a number
of strips to lie between the conjoined tendon and the inguinal ligament. No more tension
is put on the fascial strips other than what is required to hold the darn securely in position.
The purpose of the fascial darn is to act as a framewark of living tissue upon which
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Fic 171 To show the relations of the femoral and inguinal canals to the pelus A
diagrammatic representation of a hernial sac contaming omentum is given on the
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granulation tissue and fibroblasts can be expected in the course of time to form a firm
fibrous barrier.

This form of hermoplasty has so far stood the test of time well. Tt is generally
applicable and does not necessitate the insertion of any inert foreign body, apart from
the fascia which 1s from the patient’s own tissues. Recurrences quoted at between 15 per
cent and 29 per cent may occur and the presence of a hematoma or sepsis may cause
prolonged trouble. The necessity for using a large needle may cause tearing in the friable
tissues or the complications of mtractable leg pain and muscle hernia may arise. It will
be realized also that the process of obtaming the necessary strips from the thigh, unless
performed by an assistant, will prolong operation time. This type of hernioplasty may
be regarded as a modification of the Bassim repair. The same principle can be used in
the treatment of a severe femoral hernia, the fascial darn being made to lie across the
opening of the femoral canal between the ingwinal hgament and Cooper’s igament.

Inguinal Floss Silk Hernioplasty. The repair of difficult herniz by a darn was first
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causes are very likely to cause trouble when they oceur, as in other forms of hcrmoplas'ty.
Cases have also been described in which dermoid cyst formation has taken place following
the insertion of a cutis graft. ) .

Under normal conditions it has been found histologically that the cutis graft is gradualty
converted 1o fibrous tissue by a slow replacement of the epidermal and skin elements.

UMBILICAL HERNIA

Unmbilical hernie may be either congenital or acquired. The former type are scen
usually in babies and young children, whereas the latter variety is patra-un}bnllcal in
position and is found in adults, usually of obese build. The congenital mrzfntxle herniz
which pass through the centre of the umbilical scar are less likely to require operative
treatment than those which emerge partly through
the umbilical scar and partly from the tissues at its
edge Strangulation is unusual but does occur in in-
fantile cases and 1t is therefore wise to treat such
hernia in babies with some form of support following
reduction. The simple and time honoured method
uses a halfpenny piece which is fixed to the abdominal
wall by a piece of strapping. As an alternative, an
infant’s rubber umbilical truss may be prescribed.
Operation need not be undertaken until the child is
about 5 months old and by this time it will usually be
evident both to the parents and to the surgeon whether
or not the hernia is of sufficiently small size to be
likely to be healed by the appliance alone.

Infantile Umbilical Herniotomy. A curved incision
approximately 2 in. in length is made to pass around
the upper part of the circumference of the umbilicus

The umbilical scar 15 dissected out and retracted o el Lot Loty
downwards and during this dissection it will be found  Fio. 172. Large infantle umbilical

possible to demonstrate the position of the causative hernia n 2 child of 20 months
hernial sac. The skin flap 15 then pulled downwards leaving the sac of the umbilical
hernia which 15 opened and inspected. Any hernial contents are reduced. The sac is re-
moved and the small opening n the aponeurosis and peritoneum obliterated by one or
two transversely placed sutures. The flap of skin which includes the natural umbsilical scar
15 then replaced and the skin incision joined by several small and closely applied sutures.
This operation leaves the child with a well concealed scar and a normal looking navel.

Mayo’s Operation for Para-umbilical Hernia. Para-umbilical herniz may be of small
ar large size and tend to occur in obese patients with a weak abdominal wall. They are
frequently complicated by inflammation, irreducibility, and strangulation and these
complications occur 1n patients who are generally a poor operative risk. It is better
therefore that a patient suffering from this condition should have a radical operation
performed as early as possible and when the hernia is small and uncomplicated.

An elliptical transverse skin incision 1s made to include the hernia within the area
of the incision, This is deepened until the external oblique aponeurosis is identified.
The wedge of tissue so formed will include the skin, subcutaneous tissue, and hernial
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the tantalum gauze. The external oblique aponeurosis is sutured superficially to 1t in the
usual manner.

Provided that sepsis and haxmatoma formation have been avoided, it is probable that
a hernial repair performed with the aid of tantalum gauze will result in a cleanly healed
wound. Occasionally a patient will be vaguely aware of the presence of the mesh if he
knows of its existence and radiologically it will be seen that after 2 or 3 months
the original mesh has become broken up and fragmented. The strength of the hernial
repair is in no way affected by this because the fragments have been bound to the
surrounding aponeurosis by a firm mass of fibrous tissue.

Tantalum gauze hernioplasty is also used in the repair of umbilical, diaphragmatic,
and in particular, incisional hernia associated with tissue deficiency.

Stainless Steel Inguinal Hernioplasty. An almost identical malleable wire mesh is
now available which is made of stainless steel wire as opposed to tantalum. Its indications
and use are similar. The 50 x 50 mesh is made from 18-8 stainless steel monostrand
wire of 0-003 in. diameter. This material is of course cheaper than tantalum and doss
not fragment when exposed to the bending strains which are found to occur in the
inguinal region. This wire mesh may also be used in the repair of umbilical and inci-
sional hernia.

Polythene Inguinal Hernioplasty. An alternative hernioplasty method includes the
insertion of a polythene plate. This substance is easily obtained and inexpensive. It is
made for surgical use 1n the form of a waxy-white thin flat plate which feels soapy to the
touch. The material may be cut with scissors to any required shape and can be perforated
with a Mayo needle  Sterilization is preferably by autoclave. The sheeting used is
in in thickness and an area is cut of somewhat oval shape, about 3} in. by 1} in.
and including a small opening for the spermatic cord when necessary.

Autogenous Cutis Inguinal Hernioplasty. The posterior inguinal wall may also be
strengthened by the insertion of a tense skin graft obtained from the patient’s own tissues.
The indications are as for other forms of hernioplasty. The skin incision is similar to the
usual 1nguinal one but 1s elliptical and includes a strip of skin at least 2} in. long and
1 in. wide. The subsequent inguinal canal exposure with removal of the sac is on
standard lines. The skin graft 1s obtamned from the ellipse of the skin incision by freeing
it from fat  The graft 15 then placed 1n saline and trimmed so that its parted ends are
4 and 1 m 1n breadth When 1t is ready for insertion into the posterior inguimnal
wall a double tail 1s made n the broader end by ncising the graft in its long axis for
% in. and these tails are stitched to embrace the cord as it passes through the internal
abdominal ring at the end of the operation

Mair advises fixing the medial end of the graft to the lowest part of the inguinal
ligament, the fascia over the symphysis and the anterior aspect of the rectus sheath by
three sutures. The upper tails are next fixed above the level of the internal ring to the
internal oblique expansion and to the shelving margin of Poupart’s ligament above the
ring The lower and upper borders of the graft are sutured under tension to the inguinal
hgament and to the aponeurotic area of the internal oblique very close to the lateral
edge of the rectus sheath respectively. The skin graft should be tense and white.

The method does not make use of material other than the patient’s own tissues.
1t has been objected, however, that the skinimplant is of doubtful sterility and that a low
grade pyrexia may result therefrom. Hematoma formation and wound sepsis from other
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and practicable to tie off parts of the omentum which have become firmly fixed to t
edges of the sac by adhesions. ) . .

gA(\ex reduc(ior{ of the hernial contents a large gap \VI”. be evident in t.:oth the pe
toneum and the aponeurosis of the abdominal wall. It is usually possible by sha
dissection around the margins of the umbilical ring to form' a pesitoneal layer and.
sew this up with interrupted sutures. The gap in the aponeurosis is then closed by formi

e T T

(h)
Fic. 174, A ventral hernua supported by an uphft type of surgical abdominat corses.
From *Herma™ by F Mitchell-Heggs, J & A, Churchull Ltd , London)

a fiap in which the upper layer is brought downwards anterior to the lower layer.
order to do this it is necessary to make a transversely placed incision on either side of
umbilicus which extends to the edge of the rectus muscle. The sutures are inserte
such a way as to draw the upper end of the lower flap upwards and underneath the uj
flap. They should be of strong and preferably unabsorbable suture material clo,
placed and reaching well to the edge of the defect which is a common site for recurre
in this type of hernia. The repair of the aponeurasis is completed by a second rov
stitches which fix the lower end of the upper flap to the lower part of the lower flap.

skin of the abdominal wall of these patients is frequently of doubtfut sterility and t]
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sac and the dissection proceeds until it is possible to lift away this tissue apart from the
central area which is anchored by the hernial sac. The neck of the sac is then exposed by
dissection and at a convenient point is grasped by two hzmostats placed close together.
The tissue between these is incised and the hernial sac opened. It will be found that the

A para-umbilical herma (n an adult.
(@) Antenior view, (b lateral view, ()

by a surgical 1]
corset incorporating a circular, flat
padded plate.

(c)
FiG. 173.
From “Hernia" by F Muchell-Heggs J & A Churchill Led , London)

contents of this type of hernia are commonly either the omentum or the transverse colon
and that, whatever the viscus concerned, it is probable that there will be adhesions,
particularly at the fundus of the umbilical hernial sac. It 1s for this reason that the neck
of the sac is opened rather than the fundus  The remaining margin of the neck of the sac
is carefully cut through around the circumference, and the contents will then become
visible, thus allowing their separation fromt. In some cases it may be more convenient
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treated in the early stages, when recurrence is detected, by a surgical abdominal

corset. . . .
Tantalum gauze has been successfully used to repair large congenital :fnd acqulreg

defects of the abdominal wall in which no other tissue lay between the peritoneum an

Fic. 175. Gross ' 1 the grom hne
with perineal st

ge pouch, lined

chamois, to cor retain the belt

in position and «wu  spluau LLE AU,
the skin—both of which were buttonholed. Peritoneum may grow over and cover the
mesh and granulation tissue will grow through it and allow the skin to epithelialize aver
its surface. At the same time infection of the wound does not necessanly prevent healing
or result in sinus formation as is so frequent with silk or cotton sutures.

Concealed Abdominal Hernia. As far as retroperitoneal and intraperitoneal hernia
are concerned there has been no marked change either in diagnosis or treatment except
that 1n the improved treatment of acute intestinal obstruction. The use of pre-operative
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may be intertrigo or frank sepsis in the skin in a case in which operation is immediately
indicated owing to strangulation. 1t is thercfore wise to complete the operation by a
corrugated rubber drain which may be led out of the lateral edges of the wound.

Umbilical Hernioplasty. In this type of hernia when there is chronic bronchitis
together perhaps with obesity, contamination of the wound and perhaps irreducibility
or strangulation, recurrence of the hernia following operation may occur. When this
happens a hernioplasty operation may be undertaken on the lines of that described for
inguinal herma and including the placing of a tantalum or steel gauze mesh, cutis graft,
or polythene plate into the area of deficiency. The gauze mesh will be placed between
the abdominal wall aponcurosis and the subcutancous fatty layer. It should be of
adequate size and fixed to an area 2 in. or more greater than the area of weakness.

Treatment by Surgical Support. It will frequently be found that operations for the
treatment of para-umbilical hernia in adults are either fnadvisable or that they cannot
be undertaken for surgical or personal reasons. Provided that such hernix can be
reduced, a properly fitted surgical abdominal corset is a satisfactory and safe palliative
measure. The corset should be of uphft type and individually made. It will probably
be necessary to include steel or other supports for strengthening the back and it should,
if possible, have a method of tightening or lacing which can easily be undertaken by
these often obese and often old people. All such abdominal supports should be applied
with the patient lying down and the hernia reduced. Incorporated anatomically over
the umbsilical region 15 a flat chamois covered metal pad.

When the hernia is irreducible but not strangulated, and operation is inadvisable, a
specially made bag support of plastic material can be made to fit the hernial protrusion,
when as much of it is reduced as possible, and this can be fitted to the corset around the
umbilicus in order to prevent the hernia from becoming larger. It is of course only a
palliative measure and does not prevent the dreaded onset of strangulation.

Incisional Hernia. Improved methods of anwmsthesia, particularly in relation to
muscle relaxation and the ability safely to anwmsthetize a larger margin of patients, have
enabled more of these cases to be treated surgically. They are often more extensive and
time consuming than first appearances might suggest owing to multiple adhesions.
Post-operatively, careful watching and treatment may be necessary because of abdominal
distension or the more severe paralytic ileus.

The operation for incisional hernia 1s essentially a good and clean dissection of the
abdominal wall and its layers. When there is a clear sac this should be removed. Re-
apposition of the anatomical layers follows. The dissection tequires skin towels and
attention to hemostasis. Asepsis should be meticulous. When there is tissue deficiency,
or if the edges of the defect cannot be brought together without tension, the surgeon is
well advised to use either tantalum gauze, a cutis graft, floss silk, or other accessory
substance for repair. Many surgeons advise a fascial darn repair on the lines of the
operation popularized by Gallie.

Unfortunately, particularly when the patient has a chronic cough, the recurrence
rate in umbilical and incisional herni is higher than would be expected by those surgeons
who do not have a long term follow-up clinic. The site of recurrence may be at either
end of the hernial repair when 2 Mayo type of flap is used. Alternatively the abdominal
wall is so weak that a general bulge ensues into which the omentum gradually slides.
Such a recurrent hernia is an almost hopeless surgical risk and the patient will be better
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treated in the early stages, when recurrence is detected, by at surgical abdominal
corset,
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the shin—both of which were buttonholed. Peritoneum may grow over and cover the
mesh and granulation tissue will grow through it and allow the skin to epithelialize over
tts surface. At the same time infection of the wound daes not necessatily prevent healing
or result 1n stnus formation as is so frequent with silk or cotton sutures,

Concealed Abdominal Hernia. As far as retroperitoneal and intrapenitoneal hernia
are concerned there has been no marked change either in diagnosis or treatment except
that in the improved treatment of acute intestinal obstruction. The use of pre-operative
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stomach aspiration and the admunistration of intravenous fluids in a severely ill patient
are of proved value. A straight X-ray of the abdomen, with the patient in a standing
position if possible, will materially assist in the diagnosis of abdominal emergencies in
which intestinal obstruction is suspected. The demonstration of fluid levels on the film,
or the appearance known as the ladder pattern, are invaluable aids in early diagnosis.
Post-operatively, fluid administration and gastric aspiration must now be regarded as
standard modern treatment.

No particular advance has been made in the treatment of lumbar, epigastric, Spigelian
and other forms of hernia apart from those coincident with the advance of surgery as a
whole

DIAPHRAGMATIC HERNIA

Definition. A protrusion of abdomunal contents through an opening in the diaphragm.

Causation. This condition may be congenital or acquired.

Classification. There may be a congenital failure in formation of the draphragm
in that one posterior half may be partially or completely absent; or there may be a
failure of fusion between the anterolateral and central part formed from the septum
transversum and the postero-lateral mesodermal remnant from the Wolffian body.

The pleuroperitoneal hiatus may persist as a complete opening with no pleura, no
peritoneum and no sac, or there may be a small opening through the site aof the foramen
of Bochdalek with a pleural and peritoneal covering but no diaphragmatic representation.
The hernia may pass through the subcostosternal foramen of Morgagni or the weakness
may be in the region of the asophageal hiatus or of the opening for the inferior vena cava.

Acquired diaphragmatic hernia may result from a wound, from a crushing injury, ot
because of disease, such as an empyema or subphrenic abscess, in a neighbouring organ.

Symptoms. When the disease is in its early stages, when no complications have
developed, or if the hernia 1s very large, there may be no symptoms of any magnitude at
all, and the diagnosis may be made during the course of a routine examination. Infants
with this condition frequently die before the diagnosis is established, although survival
to adult ife may occur before symptoms arise.

More commonly, dyspnea and cyanosis due to pressure on the heart and lungs
occurs while the herniated stomach, small or large intestine, omentum or spleen may
cause little in the way of symptoms apart from recurrent vomiting. In these infants,
atelectas:s is often diagnosed or the signs may suggest a pleural effusion, and aspiration
without X-ray confirmation may result in mjury to the herniated bowel. In other cases
anzmia, recurrent vomuting, and loss of weight may resemble pyloric stenosis, or cyanosis
might suggest a congenital heart lesion.

In adults, the symptoms produced are very varied, sometimes slight, sometimes
severe, and often vague and musleading. This uncommon condition is classically a
masquerader. Harrington found that cholecystiuss, cholelithiasis, gastric ulcer, duodenal
ulcer, hyperacidity, secondary anenua, cardiac disease, carcinoma of the cardia, stricture
of the cesophagus, appendiciis and intestinal obstruction, in that order of frequency
were the previous erroneous diagnoses in his large series of cases.

Dyspneea or cyanosis due to pressure on the heart or lungs, anzmia with loss of
weight, melzna or hematemess, obstructive symptoms due to twisting, volvulus or
incarceration of one or other organ or heartburn, regurgitation and swallowing difficulties
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due to esophageal ulceration or inflammation, may be found. An adult patient is
frequently a female and the indigestion picture is atypical and associated with changes
in posture, particularly with stooping and with distension of the stomach. It may vary
in intensity from severe spasms of pain suggestive of biliary colic to a vague indigestion
in a pale and thin old lady who has an otherwise symptomless anemia,

Diagnosis. This may be established following clinical examination, X-ray of the
chest, a barium meal examination employing special methods or by aesophagoscopy. In
many cases it is established at a Japarotomy for the treatment of intestinal obstruction.

Plenroperitoneal Hiatus Hernin. This hiatus is usually triangular with its apex
towards the median part of the diaphragm. Such hernizx are very rare and are treated
surgically by reduction followed by closure of the hiatus by sutures or by hernioplasty
using either a thoracic or an abdominal approach. Frequently no hernial sac is present.

Subcostosternal Hernia. A very rare condition. Owing to the position of the hernia,
its contents are more usually the ciecum or omentum than the stomach. A hernial sac
is usually present, and the method of clinical presentation is either one of intestinal
obstruction or of vague abdominal pain.

Posterior Diaphragmatic Deficiency Hernia. This is usually found in infants who are
either very ill or dead. Only very rarely is the condition compatible with life to adult
years. Treatment is surgical in the infant but in the adult will depend on the patient’s
symptoms, disability, age, and general condition.

Traumatic Diaphragmatic Hernia. This is one of the more common forms of dia-
phragmatic hernia. 1t results from wounding or from crushing injuries of the thorax
or abdomen.

Post-inflammatory Diaphragmatic Hernia. This not uncommon form of hernia in the
diaphragm follows an empyema, subphrenic abscess, liver abscess, or lung abscess.
'_I'hese result in necrosis and consequent weakening of the diaphragm thus predisposing
it to herniation,

Vena Caval Hernia. Rarely a diaphragmatic hernia passes through a weak point in
the region of this opening. .

C ital Short (Esoph In this rare condition, the cardia has always been
placed above the level of the diaphragm, this being associated with a congenitally short
esophagus combined with a thoracic stomach. Macroscopically the site of junction
between “stomach” forming the lower end of the gullet and the cesophagus is difficult
to determine in these cases although microscopically or by the cesophagoscope this is
more readily done. A barium swallow will usually show the position of the sphincter
and materially assist in diagnosis.

This type is not suitable for surgery as the blood supply to the shortened sophagus
must not be disturbed in the process of freeing which is necessary in order to restore
normal anatomy. Following the work of Allison, many cases which were formerly
considered to be in this group are now classed as sliding hiatus herni, in which the
shortening of the cesophagus is considered to be secondary
changes in the esophageal wall

(Esophago-gastric Hernia. In this hernia the whole of the lower end of the cwso-

phagus and part of the fundus of the stomach pas
hiatus. The mediastinal* o pess upards throush the esonre

of the stomach. Barrett

to chronic inflammatory



400 TEXTBOOK OF BRITISH SURGERY

stomach aspiration and the administration of intravenous fluids in a severely ill patient
are of proved value. A straight X-ray of the abdomen, with the patient in a standing
position 1f possible, will materially assist in the diagnosis of abdominal emergencies in
which 1ntestinal obstruction is suspected. The demonstration of fluid levels on the film,
or the appearance known as the ladder pattern, are invaluable aids in early diagnosis.
Post-operatively, fluid administration and gastric aspiration must now be regarded as
standard modern treatment.

No particular advance has been made 1n the treatment of lumbar, epigastric, Spigelian
and other forms of hernia apart from those coincident with the advance of surgery as a
whole.

DIAPHRAGMATIC HERNIA

Definition. A protrusion of abdominal contents through an opening in the diaphragm.

Causation. This condition may be congenital or acquired.

Classification. There may be a congenital failure in formation of the diaphragm
in that one posterior half may be partially or completely absent; or there may be a
failure of fusion between the anterolateral and central part formed from the septum
transversum and the postero-lateral mesodermal remnant from the Wolffian body.

The pleuroperitoneal hiatus may persist as a complete opening with no pleura, no
peritoneum and no sac, or there may be a small opening through the site of the foramen
of Bochdalek with a pleural and peritoneal covering but no diaphragmatic representation.
The hernia may pass through the subcostosternal foramen of Morgagni or the weakness
may be in the region of the esophageal hiatus or of the opening for the inferior vena cava.

Acquired diaphragmatic hernia may result from a wound, from a crushing injury, or
because of disease, such as an empyema or subphrenic abscess, ina neighbouring organ.

Symptoms. When the disease is in its early stages, when no complications have
developed, or if the herna is very large, there may be no symptoms of any magnitude at
all, and the diagnosis may be made during the course of a routine examination. Infants
with this condition frequently die before the diagnosis is established, although survival
to adult Yife may occur before symptoms arise.

More commonly, dyspncea and cyanosis due to pressure on the heart and Iungs
occurs while the hermated stomach, small or large intestine, omentum or spleen may
cause little in the way of symptoms apart from recurrent vomiting. In these infants,
atelectasis is often diagnosed or the signs may suggest a pleurat effusion, and aspiration
without X-ray confirmation may result in injury to the herniated bowel. In other cases
anzmia, recurrent vomiting, and loss of weight may resemble pyloric stenosis, or cyanosis
might suggest a congenital heart lesion.

In adults, the symptoms produced are very varied, sometimes slight, sometimes
severe, and often vague and misleading. This uncommon condition is classically a
masquerader. Harrington found that cholecystitis, cholelithiasis, gastric ulcer, duodenal
ulcer, hyperacidity, secondary anzmia, cardiac disease, carcinoma of the cardia, stricture
of the cesophagus, appendicitis and intestinal obstruction, in that order of frequency
were the previous erroneous diagnoses 1n his large series of cases.

Dyspncea or cyanosis due to pressure on the heart or lungs, anxmia with loss of
weight, melzna or hematemesis, obstructive symptoms due to twisting, volvulus or
incarceration of one or other organ or heartburn, regurgitation and swallowing difficulties



CHAPTER X1V
THE COLON
H. E. LOCKHART-MUMMERY
CONGENITAL ABNORMALITIES

Faults in Rotation

THESE result both in abnormalities of position of parts of the colon, and usually also in
deficient fixation. For a full account of the stages of intestinal development and rotation,
and of the faults that may occur, the paper by Dott (1923) should be consulted.

Faults may occur both in the second and third stages of rotation.

In the Second Stage
(@) NON-ROTATION
The small intestine occupies the right side of the abdomen. The cecum and ascending
colon are in the midline, the transverse colon is very short, and the descending colon is in
its normal position. The ileum enters the cecum from the right side. The small intestine
and ascending colon are attached only at the duodeno-colic isthmus, and a mid-gut
volvulus is possible (volvulus neonatorum).

(b) REVERSED ROTATION

The transverse colon lies in a tunnel behind the duodenum and superior mesenteric
vessels, Very few cases of this anomaly have been reported.

(¢) MALROTATION

The ceecum les 1n the subpylonic region, and may be adherent to the liver and

duodenum. As in non-rotation, mesenteric fixation is absent, and volvulus neonatorum
can occur.

In the Third Stage. The czzcum may not be fully descended, or if descended is imper-
fectly fixed and may have a mesentery. The hepatic flexure and ascending ‘colon are

usually normal in position and fixation, This is the abnormality which may later lead to
volvulus of the ileo-czcal segment.

Atresia and Stenosis
These abnormalities are rare in the colon, accounting for only about 5 per cent of all
intestinal atresias. When they do occur they may be multiple.
. Ifan atresia or stenosis of the colon is found when operating for intestinal obstruction
in a new born baby, an attempt at its relief by side-to-side anastomosis must be made.
Ileostho.m}iz is poorly tolerated in new born babies. Mortality even with anastomosis is
very high.

403
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since the herniated stomach assists in the formation of the sac. This is the commonest
form of diaphragmatic hernia. It has also been called the sliding hiatus hernia (Harrison)
and the type 1 (Belsey).

Para-esophageal Hiatus Hernia. The less frequent para-cesophageal type of hiatus
hernia has been called the *‘rolling type” (Allison) and the type 2 (Belsey). In this variety
there is a preformed sac lying in front of the asophagus and this results in what Barrett
has described as a Richter type of hernia. The fundus of the stomach lies within the sac,
the lesser curvature remaining in its original position while the greater curvature and
omentum are pulled upwards and become “upside down.” The lower asophagus in
this type is in its normal position while part of the fundus herniates through the hiatus
alongside the cesophagus. It is unusual in this type of hiatus hernia for “reflux™ cso-
phagitis to occur although this condition is commonly found in the esophago-gastric
type.

Treatment. The treatment of diaphragmatic hernia depends on the age of the patient
and the severity of the symptoms. Operation is usually undertaken in children once the
diagnosis has been established and the child considered fit for operation.

In adults, medical treatment of hyperacidity and the adoption of suitable posture, on
the lines of a duodenal ulcer regime in bed in hospital, is valuable in many cases particu-
larly in hiatus hernia. Surgical intervention, either by the abdominal or by a thoracic
route, consists in reduction of the hernia when possible and removal of an associated
sac when present, together with repair either of the diaphragmatic aponeurosis or muscle.

When complications such as incarceration, volvulus, or acute intestinal obstruction
develop, the treatment will primarily be aimed at the relief of these conditions by the
most suitable surgical approach. Of hernie of the diaphragm requiring surgery,
Harrington places hiatus hernia first, those of disease or trauma second and congenital
absence of part of the diaphragm, pleuro-peritoneal hiatus hernia and the subcostosternal
varieties, in that order. The type of surgical intervention chosen will depend upon the
state of the patient and the opinion of the surgeon concerned. Phrenic avulsion is often
tried as a prelinunary measure when @sophagoscopy and the use of bougies or other
simpler methods of treating the constriction have failed. Following laparotomy, 2
partial gastrectomy or an eesophago-gastric resection with a jejunal anastomosis may be
necessary in the treatment of hiatus hernia.
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THESE result both in abnormalities of position of parts of the colon, and usually also in
deficient fixation. For a full account of the stages of intestinal development and rotation,
and of the faults that may occur, the paper by Dott (1923) should be consulted.

Faults may occur both in the second and third stages of rotation.

In the Second Stage
(a) NON-ROTATION

The smallintestine occupies the right side of the abdomen. The ceecum and ascending
colon are in the midline, the transverse colon 1s very short, and the descending colon is in
its normal position. The ileum enters the cecum from the right side. The small intestine
and ascending colon are attached only at the duodeno-colic isthmus, and a mid-gut
volvulus is possible (volvulus neonatorum).

(b) REVERSED ROTATION

Th_e transverse colon lies in a tunnel behind the duodenum and superior mesenteric
vessels, Very few cases of this anomaly have been reported

(c) MALROTATION

The czcum lies in the subpyloric region, and may be adherent to the liver and

duodenum, Asin non-rotation, mesenteric fixation 1s absent, and volvulus neonatorum
can occur,
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since the herniated stomach assists in the formation of the sac. This is the commonest
form of diaphragmatic hernia. It has also been called the sliding hiatus hernia (Harrison)
and the type 1 (Belsey).

Para-esophageal Hiatus Hernia. The less frequent para-ccsophageal type of hiatus
hernia has been called the “‘rolling type (Allison) and the type 2 (Belsey). In this variety
there is a preformed sac lying in front of the esophagus and this results in what Barrett
has described as a Richter type of hernia. The fundus of the stomach lies within the sac,
the lesser curvature remaining in its original position while the greater curvature and
omentum are pulled upwards and become ‘“‘upside down.” The lower sophagus in
this type is in its normal position while part of the fundus herniates through the hiatus
alongside the cesophagus. It is unusual in this type of hiatus hernia for “reflux” cso-
phagitis to occur although this condition is commonly found in the cesophago-gastric
type.

Treatment. The treatment of diaphragmatic hernia depends on the age of the patient
and the severity of the symptoms. Operation is usually undertaken in children once the
diagnosis has been established and the child considered fit for operation.

In adults, medical treatment of hyperacidity and the adoption of suitable posture, on
the lines of a duodenal ulcer regime in bed in hospital, is valuable in many cases particu-
larly in hiatus hernia Surgical intervention, either by the abdominal or by a thoracic
route, consists in reduction of the hernia when possible and removal of an associated
sac when present, together with repair either of the diaphragmatic aponeurosis or muscle.

When complications such as incarceration, volvulus, or acute intestinal obstruction
develop, the treatment will primarily be aimed at the relief of these conditions by the
most suitable surgical approach. Of herniz of the diaphragm requiring surgery,
Harrington places hiatus hernia first, those of disease or trauma second and congenital
absence of part of the diaphragm, pleuro-peritoneal hiatus hernia and the subcostosternal
varieties, in that order. The type of surgical intervention chosen will depend upon the
state of the patient and the opinion of the surgeon concerned. Phrenic avulsion is often
tried as a preliminary measure when cesophagoscopy and the use of bougies or other
simpler methods of treating the constriction have failed. Following laparotomy, 2
partial gastrectomy or an esophago-gastric resection with a jejunal anastomosis may be
necessary in the treatment of hiatus hernia
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Faults in Rotation

THESE result both in abnormalities of position of parts of the colon, and usually also in
deficient fixation. For a full account of the stages of intestinal development and rotation,
and of the faults that may occur, the paper by Dott (1923) should be consulted.

Faults may occur both in the second and third stages of rotation.

In the Second Stage
(a) NON-ROTATION

The small intestine occupies the right side of the abdomen. The czcum and ascending
colon are in the midline, the transverse colon is very short, and the descending colon is in
its normal position. The ileum enters the cecum from the right side. The small intestine
and ascending colon are attached only at the duodeno-colic isthmus, and a mid-gut
volvulus is possible (volvulus neonatorum).

{b) REVERSED ROTATION

The transverse colon lies in a tunnel behind the duodenum and superior mesenteric
vessels. Very few cases of this anomaly have been reported.

(¢) MALROTATION

The czcum lies in the subpyloric region, and may be adherent to the liver and

duodenum. As in non-rotation, mesenteric fixation is absent, and volvulus neonatorum
<€an occur,

In the Third Stage. The czcum may not be fi ully descended, or if descended is imper-
fectly fixed and may have a mesentery. The hepatic flexure and ascending colon are
usually normal in position and fixation. This is the abnormality which may later lead to
volvulus of the ileoczcal segment.

Atresia and Stenosis
) Tl_lese abnormalities are rare in the colon, accounting for only about 5 per cent of all
intestinal atresias. When they do occur they may be multiple.
Ifan atresia or stenosis of the colon is found when operating for intestinal obstruction

I8 new born baby, an attempt at its relief by side-to-side anastomosis must be made,
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Duplications

These are also rare anomalies, and may occur cither as a double colon with two lumina
in continuity, or as a cyst which does not communicate with the bowel lumen (entero-
genous cyst). The duplication is always firmly united to the bowel, and the other charac-
teristic features are a lining of intestinal epithelium and the presence in the cyst wall of
a smooth muscle coat. (Evans, 1929.)

Symptoms may not occur for many years, somctimes not till adult life. The com-
monest presenting symptom is obstruction, but abdominal pain and even rectal bleeding
have been recorded. A lump may be palpable on abdominal examination, but precise
diagnosis is rarely possible. Treatment is by rescction of the affected part of the colon;
it is not possible to separate the bowel proper and the duplication by dissection, as the
muscle coats blend.

MEGACOLON

THE term megacolon is used to cover those instances of colonic dilatation which occur in
the absence of demonstrable organic obstruction, and are seen particularly in infancy
and childhood. Only in recent years has it been appreciated that such cases fall into two
groups which are clinically and pathologically distinct, and for which different treatment
is needed (Bodian er al., 1949). One group accord with the original description by
Hirschsprung in 1887, while the other group do not show the same pathology, follow a
more benign course, and respond more readily to treatment. Confusion between these
two conditions has been largely responsible for the delay in solving the problem of
megacolon 1n childhood.

Hirschsprung’s Disease

The disease is rare, being estimated to have an incidence of one case in 20-30 thousand
births. Ninety per cent of cases occur in boys, and there appears to be some tendency
for more than one member of a family to be affected, though the disease does not scem
to be hereditary.

Pathology. The essential pathology of the disease is now known to be a congenital
absence of parasympathetic ganglion cells from the terminal part of the large bowel. In
90 per cent of cases only the rectum and lower sigmoid colon are so affected, but rarely
the affected segment may extend to the splemc flexure, cecum, or even into the small
bowel; the most extensive examples are probably incompatible with life. Owing to this
deficiency the aganglonic segment cannot partake in co-ordinated propulsive movement,
and thus tends to act as an incomplete obstruction 1o the colon. As a result the proximal
colon dilates, often to an enormous size, and undergoes hypertrophy and secondary
inflammatory changes. It is seen to become smaller fairly abruptly through a short
“funnel” zone as it joins the narrow segment.

As a result of the great distension of the colon, the other viscera are compressed and
the lower ribs are everted. Nutrition soon becomes deficient, and these children are
usually undersized and underweight. Other serious congenital abnormalities are un-
common in association with megacolon. Bladder dysfunction is said to be frequently
associated, but this is not the experience at Great Ormond Street, where bladder function
in these children has been investigated and found to be normal (Williams, 1954),
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Clinical Features. The patient is nearly always a boy, and there is a history ?f const:
pation from birth. There may even have been a delayed passage o!‘ rpecomum,tz:r;‘e
thereafter constipation of some degree has been constan}._ Distension is first s]:en ab °
age of a few months, varying in degree but never subsiding, and thcr'c m’lz_xg' z‘we] Zie
episodes of intestinal obstruction, relieved spontancously or by enemata. The stools

© - - -
a }"'1‘:}
i

(Fanconi and Wallgren, “Tetbook of Paediarrics. Hememann)

Fi6 176 A typical X-ray picture 1o Hirschsprung’s disease

usually small and hard, but sometimes fluid fieces may be passed with much flatus, and
with slight temporary diminution of distension. Pain is not a feature of the disease,
either in the abdomen or on defzcation, and there is no fecal incontinence.

On examination, the child is sallow, thin, and small for his age. The abdomen is
greatly distended and tympanitic, with eversion of the umbilicus and flaring of the lower
ribs. Fecoliths are rarely palpable, but the outline of the distended colon may be made
out. On rectal examination, the anus is seen to be normal, with no soiling. When a
finger is passed, the rectum is found to be of normal calibre and empty; the loaded colon
may sometimes be felt extra-rectally.

A barium enema will demonstrate the normal calibre of the rectum and recto-sigmoid,
and show that the bowel above is greatly dilated and full of gas and fecoliths, The
examination must be skilfully carried out, as unless the filling is watched, the narrow
part maysosoon be obscured by thedilated bowel that its presence isnot detected (Fig.176).

a7
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Duplications

These are also rare anomalies, and may occur cither as a double colon with two lumina
in continuity, or as a cyst which does not communicate with the bowel lumen (entero-
genous cyst). The duplication is always firmly united to the bowel, and the other charac-
teristic features arc a lining of intestinal epithelium and the presence in the cyst wall of
a smooth muscle coat. (Evans, 1929.)

Symptoms may not occur for many years, sometimes not till adult Iife. The com-
monest presenting symptom is obstruction, but abdominal pain and even rectal bleeding
have been recorded. A lump may be palpable on abdominal examination, but precise
diagnosis 1s rarely possible. Treatment is by rescction of the affected part of the colon;
it is not possible to separate the bowel proper and the duplication by dissection, as the
muscle coats blend, .

MEGACOLON

THE term megacolon is used to cover those instances of colonic dilatation which occur in
the absence of demonstrable organic obstruction, and are seen particularly in infancy
and childhood. Only in recent years has it been appreciated that such cases fall into two
groups which are clinically and pathologically distinct, and for which different treatment
is needed (Bodian er al,, 1949). One group accord with the original description by
Hirschsprung in 1887, while the other group do not show the same pathology, follow a
more benign course, and respond more readily to treatment. Confusion between these
two conditions has been largely responsible for the delay in solving the problem of
megacolon in childhood

Hirschsprung’s Disease

The disease is rare, being estimated to have an incidence of one case in 20-30 thousand
births. Ninety per cent of cases occur in boys, and there appears to be some tendency
for more than one member of a family to be affected, though the disease does not seem
to be hereditary.

Pathology. The essential pathology of the disease is now known to be a congenital
absence of parasympathetic ganglion cells from the terminal part of the large bowel. In
90 per cent of cases only the rectum and lower sigmoid colon are so affected, but rarely
the affected segment may extend to the splenic flexure, cecum, or even into the small
bowel; the most extensive examples are probably incompatible with life. Owing to this
deficiency the aganglionic segment cannot partake in co-ordinated propulsive movement,
and thus tends to act as an incomplete obstruction to the colon. As a result the proximal
colon dilates, often to an enormous size, and undergoes hypertrophy and secondary
inflammatory changes. It 1s seen to become smaller fairly abruptly through a short
“funnel” zone as 1t joins the narrow segment.

As a result of the great distension of the colon, the other viscera are compressed and
the lower nbs are everted. Nutntion soon becomes deficient, and these children are
usually undersized and underweight. Other serious congemtal abnormalities are un-
common in association with megacolon Bladder dysfunction is said to.be frequently
associated, but this is not the experience at Great Ormond Street, where bladder function
in these children has been mvestigated and found to be normal (Wiiliams, 1954).

PS



THE COLON 407

When first practised, it was usual 1o do this operation as part of a staged procedure,
that is with preliminary transverse colostomy, followed by closure of the latter two or
three weeks after the definitive operation. This not only entails three operations, but
there is a tendency for a transverse colostomy in a baby to prolapsc, adding further to
the difficulties of management. Fortunately, increasing experience has shown that resec-
tion and anastomosis in one stage can be carried out with safety 1n most cases. Prepara-
tion must then be thorough, with mineral oil orally and low residue diet for some weeks,
and repeated washouts 1n the last few days before operation. The latter should be given
through a soft tube passed up into the dilated segment and fixed in position. (There is
some danger of water intoxication in thesc patients if tap water is used for the washout,
as absorption seems to be very active from the dilated colon. An isotonic solution should
be used and the fluid run in carcfully siphoned back.) In the event of acute obstruction
supervening before operation, or in a child 1n very poor condition, a preliminary trans-
verse colostomy is still certainly necessary and will result in complete subsidence of
distension and great improvement 1n general health, allowing operation with reasonable
safety after a few months.

Since 1948 this operation has been widely practised with consistently good results in
all series published. Operative mortality is low (5 per cent or less) and all children who
survive have been relieved of constipation and distension, with gratifying improvement
in general health and gain in weight. No serious complications have been reported, and
satisfactory rectal control has been achieved in all cases (Bodian er al., 1951, Swenson,
1951). Relapse of the disease is rare, and is due to unintentional preservation of some
aganglionic bowel. With greater experience these technical errors will cease to occur.

Functional Megacolon (Colonic Inertia)

As in true Hirschsprung’s disease, this condition 1s commoner in boys. It 1s a form
of ‘consﬁpa\ion due to a combination of faulty tramning, bad habits, and sometimes a
painful Iesi'on in the anal canal. Considerable hypertrophy and dilatation of the rectum
and recto-sigmoid may result due to the fzcal accumulation.

Clinically, there is usually a history of mild constipation from birth which becomes
rather worse as the child grows. Large hard fecal masses accumulate in the rectum, and
may be felt on abdominal examination. These masses are painful for the child to pass,
so a fear of flefzcalion is developed which makes the matter worse; the fcal obstruction
may result in an overflow diarrheea with incontinence, while administration of purges
causes colic and aggravates the diarrheea without emptying the rectum.

Both rectal ex‘aminatlon and X-rays confirm the presence of a dilated rectum, which
x:‘;}; 12; :;Cik:ssw“x}; faces; there is no narrow segment as in Hirschsprung's disease. The
o eanal on]y“:bs);:,gg::} though there is often soiling of the skin. The fecal impac-

‘Tr. This ists in the ion of the bowel and the re-training of
::::k}‘ in good hab_lts. Treatment should be started under supervision in hospl%al, z::;
undelrrs;ne;:‘e‘:]el;?l is Ttlcl) er;lﬁty.the rectum by digital removal or washouts, if necessary
and daity o ;\;ﬁs a; cg 1:' edn x;otrh::es‘ti::;ed orl\( a %olod nrxixed diet and bland aperient,

c ! week. Thereafter natural defecation should
continue 10 occur, but regular habits must be enforced, and a i i
does u 3 washout given if the bowel
not move spontaneously. The child may be allowed home af(erga few weeks, but
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Treatment. Untreated, the discase is fatal in about 30 per cent of cases before the
third year of life, most of the deaths being from intestinal obstruction. The survivors
continue with the discase with chronic ill-health, abdominal enlargement, and still liable
to attacks of obstruction, and there is no tendency to spontancous regression. Treatment
by washouts and by operations on the sympathetic system have no lasting effect in the
course of the disease, and *‘cures”™ in the past claimed for these methods were almost
certainly not on cases of true Hirschsprung’s disease. Colostomy results in subsidence of
distension within a few months, and leads to great and lasting improvement in general
health, but surgeons have naturally been reluctant to inflict the disabilities of a colostomy
on a young child.

When it was appreciated that the distal segment was the abnormal part and was
acting as an eobstruction, 1t became possible to plan a rational treatment for the disease.

Fi6 177. Diagram to show the extent of resectton necessary in the operat. of
disease, and the method of anastomosis

It 15 necessary to remove the aganglionic segment and to restore continuity, and this can
be achieved by resecting the rectum and lower sigmoid, with anastomosis of normal colon
to the anal canal. Such a low anastomosis requires both an abdominal and perineal
approach, and the techniques now used are modifications of a method first described
by Maunsell in 1892 and Weir in 1901. Great credit is due to Swenson (1948) in the
United States who first applied the principles of the method to this disease.

The operation (often called Rectosigmoidectomy) 1s best carnied out in infancy but
after the child 1s weaned. After opening the abdomen, the rectum and recto-sigmoid are
freed down to the pelvic floor, and 1t 1s important to keep this dissection close to the
rectum so as not to damage the pelvic nerves and interfere with bladder function. The
diseased segment is then resected and continuity restored by everting the anal canal,
drawing the normal colon through it, and there performing an anastomosis which is
returned inside the anus on completion (Fig. 177). Details of technique vary in the
method of Swenson (1950) and that of Denis Browne (1949) and Stephens at Great
Ormond Street, and for these the onginal papers should be consulted.

-~
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(Mr.0 V. Lioyd-Daules’ case)

Fic 178 Plain X-ray of the abdomen in 2 case of volvulus of the sigmoid colon The enormous
distension of the single loop s charactenistic.



408 TEXTBOOK OF BRITISH SURGERY

should be regularly and frequently examined to ensure that fcal impaction does not
recur undetected. After some months when normal habits are again established the dose
of aperient may be reduced, and perhaps eventually discontinued,

The syndrome is more common than Hirschsprung’s disease, and gives rise to no
mortality though it causes much distress. Treatment along the lines indicated may need
to be prolonged, but a good result can finally be anticipated in most cases. Rarely,
intractable constipation may persist into adult life, with great distension of the colon.
Extensive resections of the colon often produce considerable improvement in such cases.

VOLVULUS

A VOLVULUS occurs when a loop of bowel becomes twisted on itself around the axis of its
own mesentery. Though volvulus of the transverse colon has been described, it is
extremely rare because of the extensite attachment of the transverse mesocolon, whereas
volvulus of the sigmoid colon and of the cecum are seen more frequently.

Volvulus of the Sigmoid Colon

Incidence and /Etiology. Sigmoid volvulus is a comparatively rare cause of intestinal
obstruction in this country, probably accounting only for 2% per cent of all cases. In
other parts of the world it appears to be more common, and in Eastern Europe and
Russia it is said 1o be the cause of a third of all cases of intestinal obstruction.

The condition predisposing 1o volvulus is the presence of a long and freely mobile
loop of intestine with a narrow mesenteric attachment. A normal sigmoid loop partly
fills these conditions, and the following additional factors may play a part.

(1) A congenitally long sigmoid loop—said to be commoner in men.

(2) Chronic constipation—resulting in loading and perhaps further elongation of the
loop.

(3) Fibrosis in the base of the meseniery—sometimes seen in elderly people, and
drawing the two ends of the loop towards each other.

(4) Changes in intra-peritoneal relations, as seen during pregnancy and in the
puerperium.

Once the main factors exist, the actual inciting cause may then be trivial, such as
muscular effort, coughing, purgation or a dietary indiscretion,

It is probable that the variation in incidence of this condition throughout the world
is due largely to the difference in diet and in bewel habit of the various peoples. Simi-
larly its comparative prevalence in mental hospitals is probably due to the faulty habits
and constipation which often characterize these patients.

Pathology. A volvulus of the sigmoid colon produces three pathological changes.

(1) A “closed-loop™ obstruction in the affected segment (see p, 409).

This leads to great gaseous distension of the loop which may reach enormous dimen-
sions, sometimes filling the abdominal cavity. The high pressure within the lumen
diminishes blood flow and thus impairs the nutrition of the bowel wall.

(2) Obstruction of the vessels in the root of the mesentery.

1f the twist is tight, complete venous and arterial obstruction may be caused, which
will rapidly lead to gangrene of the bowel. If the vascular obstructjon js incomplete, the
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(Mr O V Lioyd-Darles case)

Fi16. 178 Plan X-ray of the abdomen in a case of volvulus of the sigmord colon. The enofmaus
distension of the single loop 15 charactenstic,



410 TEXTBOOK OF BRITISH SURGERY

partial venous obstruction causes engorgement and cedema of the bowel wall and further
impairs its nutrition, alrcady jeopardized by the high intra-luminal pressure. A blood-
stained effusion is poured into the peritoneal cavity and into the lumen of the affected
Toop.

(3) A simple mechanical obstruction of the bowel above the affected loop.

Distension of the rest of the colon results, but this is seldom marked nor has it any
serious consequence jn the early stages, when the closed-loop obstruction dominates the
picture. In cases where the twist is only moderately tight, a ball-valve effect may be
produced, so that gas may enter the loop from the proximal colon, but cannot escape.
These “sub-acute” cases, which are relatively common, often show the greatest gaseous
distension of the loop, and only partial obstruction of the proximal colon.

The twist may be either clock-wise or anti-clockwise and is commonly of 180 degrees,
but two or even three complete turns are occasionally met with.

Clinical Features. Men are more frequently affected than women, and most patients
are elderly. The onset is usually sudden, with severe and constant lower abdominal pain,
to which spasms of colic may be added. Constipation is absolute, neither flatus or fces
being passed, though in cases where the twist is tight the patient may complain of
tenesmus and pass a little bloody mucus. Distension occurs early and progresses rapidly,
and 1s always a striking part of the clinical picture; it may become extreme within a few
hours, and sometimes leads to respiratory embarrassment. Loud borborygmi may be
audible. Vomiting is unusual until a late stage.

On examination, the general condition is usually well maintained, though in cases
where there has been extensive infarction of the bowel there is considerable shock. The
abdomen is distended and tympanitic in all cases, sometimes to such a degree that no
other features can be made out on examination; 1n cases seen earlier the outline of the
distended loop may be felt and is often tender. On rectal examination, the rectum is
empty, and a little bloody mucus may be found on the examining finger.

Diagnosis. The most characteristic feature of a volvulus is the degree of distension
and the rapid rate at which 1t occurs. The most useful aid to diagnosis is a plain X-ray
of the abdomen: the typical picture of a sigmoid volvulus is of a single enormous loop
outlined by gas, and containing a variable amount of fluid (Fig. 178). It must be remem-
bered that the volvulus has also caused a stmple mechanical obstruction of the colon;
the czecum and proximal colon may therefore be distended also, and this may Jead to
mistaken diagnosis unless the film 1s carefully studied.

When symptoms and signs are classical, correct diagnosis 1s usually possible. The
main differential diagnosts 1s from other forms of large bowel obstruction, particularly
those of several days duration where the distension may be considerable. .

Treatment, Before any spectfic treatment for the volvulus is undertaken, it is4mpor-
tant to overcome shock (by blood-transfusion if necessary), to correct dehydration, and
to prevent vomuting and gastric distension by the passage of 2 Ryle’s tube.

Though operation may be necessary, 1t is often worth trying to pass a long rectal tube
or soft stomach tube through a sigmoidoscope into the twisted Ioop. This has the advan-
tage that it can be attempted 1n the patient’s bed with hittle disturbance and that if suc-
cessful the loop is deflated and spontaneous untwisting nearly always occurs, thus
effectively overcoming the obstruction (Bruusgaard, 1947). The tube should be passed
well up into the loop and fixed to the perianal skin, ard chorld ha catainad for twn e
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three days or until the distension is fully relicved. It is imporlnnt' to realize lhat.lhe factors
that led to the volvulus are still present, and that recurrence is likely. The patient shotlld
be advised to undergo laparotomy afier suitable bowel preparation, when the offending
loop may be safely resccted. . . .
There is no danger to the patient in a trial of this method, provided that mampulauo'ns
are gentle and not persisted in too long. Paticnts in good general condition, and partic-
ularly those with a history of previous similar attacks which h.ave relieved §ponmneously,
are particularly suitable for a trial of intubation, as such patients are ‘unllkely to have a
tight twist with circulatory interference. The possible danger of failing to.opera(e for
non-viable bowel can hardly oceur in practice, as in such cases the tube will not pass.
Nevertheless, laparotomy must be undertaken unless satisfactory clinical resolution of
symptoms and signs is obtained, and in any case in which strangulation is suspected.
In those cases in which intubation is not indicated or has failed, urgent laparotomy
is necessary. A long paramedian incision is made, so that the anatomy and pathology
can be quickly determined. If the loop is viable, it should be untswisted and a long rectal
tube passed by an assistant and guided by the surgeon’s hand into the loop, which is thus
deflated. Sometimes the distension is so extreme that the base of the loop cannot be
made out: in such cases it should be punctured with a needle and deflated by suction,
when it can usually be untwisted and a tube passed as before. The further treatment of
the deflated but still enlarged bowel must vary with the particular circumstances. Fixa-
tion of the loop in the left iliac fossa with sutures or by tube drainage through a stab
incision is sometimes of value, but is not always successful in preventing recurrence; if
symptoms suggestive of recurrence occur later, the patient should be most strongly
advised to submit to laparotomy and resection. If the loop is very large and the patient’s
condition permits, immediate resection by the Paul-Mickulicz method may be the wisest
course.
in those cases when the bowel is not viable, resection is necessary. In most cases a
Paul-Mickulicz operation with exteriorization of both ends can be rapidly accomplished,
but sometimes the gangrene may extend so far distally that viable bowel cannot be
brought to the surface. In such circumstances, the gangrenous bowel must be resected,
the distal end of colon oversewn, and the proximal end brought out as a colostomy
(Hartmann’s operation). Continuity can usually be restored at a later date.
Th;c prognosis will naturally depend on the age and condition of the patient, the
condition of the bowel and the operation necessary. Successful intubation should result

in a negligible mortality, whereas if resection is necessary mortality may well be 50 per
cent or more.

Volvulus of the Caxcum
. {ncildenc; a}x:d ;’Etiology. This is a very rare condition, which s
volvulus of the ileo-cazcal segment,” as the lowest few j i
ascending colon al?vays twist with the cecum. Such :v\:t:ll\lrcul;lexz g:l:lzl;;; zzgufa:\:;:: ::e
,cf:,l}l: at;d asf‘end];ng chOl} are not prop?r]y fixed in their Tetro-peritoneal position thate
ko qui:m i:rzlw:;s : ?‘:_‘. adfz.ulure of the third s.tage of rotation. Such a congenital fz:ilure
have oo o z’mm‘:i ! in these cases, and in addition there appears in many cases to
atholon g at the l?ase of the mesenteric attachment (Lyall, 1945).
0Y. ‘The same pathological changes occur as are seen in o sigmoid volvulus

hould really be called



410 TEXTBOOK OF BRITISH SURGERY

partial venous obstruction causes engorgement and cedema of the bowel wall and further
impairs its nutrition, already jeopardized by the high intra-luminal pressure. A blood-
stained effusion is poured into the peritoncal cavity and into the lumen of the affected
loop.

(3) A simple mechanical obstruction of the bowel above the affected loop.

Distension of the rest of the colon results, but this is scldom marked nor has it any
serious consequence in the early stages, when the closed-loop obstruction dominates the
picture. In cases where the twist is only moderately tight, a ball-valve effect may be
produced, so that gas may enter the loop from the proximal colon, but cannot escape.
These *sub-acute™ cases, which are relatively common, often show the greatest gaseous
distension of the loop, and only partial obstruction of the proximal colon.

The twist may be either clock-wise or anti-clockwise and is commonly of 180 degrees,
but two or even three complete turns are occasionally met with.

Clinical Features. Men are more frequently affected than women, and most patients
are elderly. The onset is usually sudden, with severe and constant lower abdominal pain,
to which spasms of colic may be added. Constipation is absolute, neither flatus or faces
being passed, though in cases where the twist is tight the patient may complain of
tenesmus and pass a little bloody mucus. Distension occurs early and progresses rapidly,
and is always a striking part of the clinical picture; it may become extreme within a few
hours, and sometimes Jeads to respiratory embarrassment. Loud borborygmi may be
audible. Vomiting is unusual until a late stage.

On examination, the general condition is usually well maintained, though in cases
where there has been extensive infarction of the bowel there is considerable shock. The
abdomen is distended and tympanitic in all cases, sometimes to such a degree that no
other features can be made out on examination; in cases seen earlier the outline of the
distended loop may be felt and is often tender. On rectal examination, the rectum is
empty, and a little bloody mucus may be found on the examining finger.

Diagnosis. The most characteristic feature of a volvulus is the degree of distension
and the rapid rate at which it occurs. The most useful aid to diagnosis is a plain X-ray
of the abdomen* the typical picture of a sigmoid volvulus is of a single enormous loop
outlined by gas, and containing a variable amount of fluid (Fig. 178). It must be remem-
bered that the volvulus has also caused a simple mechanical obstruction of the colon;
the cecum and proximal colon may therefore be distended also, and this may lead to
mistaken diagnosis unless the film 1s carefully studied.

When symptoms and signs are classical, correct diagnosis is usually possible. The
main differential diagnosis 1s from other forms of large bowel obstruction, particularly
those of several days duration where the distension may be considerable. -

Treatment. Before any specific treatment for the volvulus is undertaken, 1t i§-4mpor-
tant to overcome shock (by blood-transfusion if necessary), to correct dehydration, and
to prevent vomiting and gastric distension by the passage of a Ryle’s tube.

Though operation may be necessary, 1t 1s often worth trying to pass a long rectal tube
or soft stomach tube through a sigmoidoscope into the twisted loop. This has the advan-
tage that it can be attempted in the patient’s bed with little disturbance and that if suc-
cesstul the loop 1s deflated and spontaneous untwisting nearly always oceurs, thus
effectively overcoming the obstruction (Bruusgaard, 1947). The tube should be passed
well up into the loop and fixed to the perianal skin, and should be retained for two or
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widespread uleeration. While this description of two forms of the disease is largely true
and convenient for descriptive purposes, it must be realized that they are not separate
entities; ulcerated and hyperplastic arcas may be seen together in one patient, and a
careful search for other foci should atways be made before regarding a lesion as solitary.
Both types are now becoming rarer, due to the better control and treatment of pulmonary
tuberculosis, and 1o the better control of milk supplics.

Pathelogy

The route of infection in all cases is enterogenous, due to the swallowing of infected
material (milk or sputum). In most cases the first lesion occurs in the ileo-czcal region,
because this is an area with abundant lymphoid tissue, and perhaps because there is
normally some intestinal stasis in this region. From this site there may be spread of the
disease proximally into the small intestine or distally into the colon, and the regional
tymph-nodes are early and constantly involved. If resistance s high thelesionin thebowel
may heal leaving no trace, and the affected lymph-nodes calcify—this is the usual course
in children, and accounts for the common finding in healthy adults of calcified
mesenteric nodes with an apparently normal bowel.

If resistance is low or large numbers of the organism are swallowed, extensive ulcera-
tion occurs with spread to other areas of bowel (Ulcerative Form). The ulcers are
characteristically shallow and undermined, tend to encircle the bowel, and on micro-
scopic examination have the typical histology of tuberculosis, The disease spreads
through all the coats of the bowel and involves the serosa, but the process is in most cases
sufficiently slow to allow adhesions to form, and perforation into the general peritoneal
cavity is uncommon. Such lesions may be widespread throughout most of the smalt
intestine and colon, usually with areas of normal bowel between the diseased segments,
but are more numerous near the ileo-cecal valve. The encircling nature of the ulcers is
likely to lead to some degree of stenosis in the small bowel, particularly as healing takes
place, and obstruction may result. However, obstruction occurring during or after
intestinal tuberculosis is more cc ly due to adh and kinking of bowel from
the serosal involvement than to stenosis of the lumen.

If resistance is higher, 2 more chronic form of the discase is seen, in which a localized
lesion forms with great thickening of the bowel wall (Hyperplastic Form). Most usually
found in the ileo-czcal region, it may rarely affect other parts of the small bowel and
Fcl.on. Macroscopically the affected bowel is thick and rigid and may be shortened, and
in its commonest situation the czecum and terminal ileum are drawn up towards the liver.
Tub;rcles are sometimes seen on the serosal surface, and the lesion is usually sharply
localized Regional lymph-nodes may be enlarged. On opening the bowel, the lumen is
narruwed,‘ the mucosa is rough and nodular, and there may be some ulceration, though
';}\1; ‘l::‘t:; ‘:: ;::1 2 3:::35&:,“:“- AII\;I.‘i?rgscop'ically, the main changes are czder_na.x of the

Gt cells iy b weem 3 ;O:a:;;:;on]iz u:::on of lymp}}oc':ytes and endothelioid cells.

, mmon, and it is rare to be able to demon-
Slmte. the bacilli, either by staining or by animal inoculation. It will be appreciated that
the histology s very similar to that of Crohn’s disease, and jndeed microscopic differentia-
tion of the two conditions may be impossible. For certain diagnosis of tuberculosis,

either the bacilli must be demonstrated, o)
ted, or typical tubercles with case
. Y, caseation must be found
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Thus a simple mechanical obstruction of the lower ileum is produced, and a closed-loop
obstruction of the involved segment, with vascular occlusion of varying degree in the
latter.

The twist is in a clockwise direction, and is usually only of 180 degrees, though tighter
twists have been reported. It is rare for the vascular obstruction to be sufficient to cause
early gangrene, but the cecal distension is rapid, and this combined with the partial
vascular obstruction may lead to perforation of the thin wall within a few hours,

Clinical Features. The condition tends to affect a younger age-group than does
volvulus of the sigmoid, and most patients seen are between 20 and 40 years old. There
is abdominal pain, central at first and later scttling in the right lower quadrant, to which
spasms of colic may be added. Constipation is usually absolute, but therc may be one
bowel action as the colon empties. Vomiting occurs soon after the onset of pain, and may
be repeated and distressing. On examination, the general condition is well maintained
until perforation occurs. There may be some generalized abdominal distension, and the
outline of the distended cecum can usually be made out as an ill-defined tender tym-
panitic swelling, more often 1n the central abdomen than in the right iliac fossa. In later
cases, the characteristic ladder pattern of ileal obstruction may be secn, and the cecal
distension will be more prominent and more tense.

The most valuable aid to diagnosis is again the plain X-ray of the abdomen, best taken
with the patient supine. This will show the distended coils of lower ileum and the gaseous
distension of the czcum, and should suggest the correct diagnosis. The condition most
hikely to mislead the clinician is a simple large bowel obstruction, particularly an obstruc-
tion in the right colon where cxcal distension is early and rapid.

Treatment. Early laparotomy 1s essential. The passage of a small tube for gastric
aspiration, and the correction of dehydration by intravenous fluids are necessary
preliminaries, but no time should be wasted 1n attempting to pass an intestinal tube. On
opening the abdomen the distended cecum will present and may require puncture and
aspiration before 1t becomes possible to sec and deal with the twist. The bowel should be
untwisted, and further steps will depend on its viability. If obviously viable, it is as well
to attempt fixation, and this may be done either by suturing to the parietal peritoneum
of the flank, or by carrying out a cxcostomy, which can be allowed to close after a
few weeks. Drainage by czcostomy tube 1s probably wiser if the cecum has been very
distended and congested, but neither method 1s a certain guarantee against recurrence.

If the bowel is gangrenous, resection will be necessary. A right hemi-colectomy with
anastomosis of ileum to transverse colon 1s the 1deal if the patient’s condition permits.
Exteriorization procedures in the right colon are best avoided, but if the patient’s condi-
tion is desperate and the operation must be termated rapidly, the ileum and transverse
colon may be brought out of the abdomen, and a Paul’s tube tied 1n each end. Later
closure can be undertaken after careful preparation.

TUBERCULOSIS
INTESTINAL tuberculosts may occur as the sole manifestation of tuberculous infection, or

as a complication of pulmonary disease. In the former type a localized hyperplastic lesion
is usually produced, while when secondary to lung disease the lesinn is maore often one of
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tuberculosis or with any other active focus, a course of medical treatment should follow
the operation. Paticnts arc usually restored to normal health and recurrence of disease in
the bowel is rare.

Sometimes the presence of some degree of intestinal obstruction may make rescction
and anastomosis in one stage hazardous, and ileo-transverse anastomosis should then be
done as a first stage. Often such an anastomosis will lead to complete relief of symptoms,
but even so it is usually preferable to remove the diseased bowel by a second operation,
performed when the obstruction has been overcome and the patient in good condition.
It should be remembered that the hyperplastic form of the disease is sometimes met with
as part of a more widespread involvement of the intestine. Search of the remainder of
the bowel is therefore advisable in every case, before the nature and extent of the opera-
tion is decided.

AM(EBIASIS

THE surgeon who works in an area where amebic dysentery is endemic will soon become
familiar with the manifestations of the disease. However, sporadic cases of amabic
infection may be seen in temperate zones, particularly when so many men and women
served during the recent war in tropical areas, and it is therefore important that surgeons
should be familiar with certain aspects of the disease. A definite history of dysenteric
infection is not always obtained, and rarely an affected patient will be seen who has never
been abroad.

In acute cases, free perforation of an ulcer in the colon or a walled-off perforation

forming a peri-colic abscess may sometimes require surgery. The diagnosis in these cases
is seldom in doubt., More confusing is the patient with an amcebic infection of the cecal
region, who may present with great clinical resemblance to appendicitis, often without
diarrheea. Appendicectomy is dangerous, and in endemic areas the stools should
be examined for ameeba before operating for appendicitis, and anti-amcebic drugs
given 1f there 15 any past history of amebiasis. If the correct diagnosis 1s not made
until the abdomen has been opened, it should be closed again without removing the
appendix.
. Chronic amaebic infection of the colon seldom results in a diffuse colitis, but tends to
involve particularly the cwmcal and recto-sigmoid regions. Sometimes a granuloma
(ameeboma) will form and lead to a palpable mass, but frequently the infection leads only
to a fairly localized granulomatous thickening of bowel wall, which can only be detected
by rigidity or mucosal changes on X-ray examination. In either case diagnosis may be
difficult, as bowel symptoms are seldom marked, and the ameebz may be found in the
stools only after prolonged and repeated search. A normal rectal mucosa on sigmoid-
oscopy does not exclude the presence of amcebic infection more proximally,

. Diagnosis can usually be established if the possibility is thought of, and as the condi-
:;g:bc‘l'ea;s::;;::zg}{l:)er:;r:;:?zp;:i;ufs,az:nt(:]t;fa%eutic test may be of value if there is
after several years of normal health, by chroni Teerative oo itie b followcd, perhaps

, by chronic ulcerative colitis. This may also occur

followx_ng bacillary dy.sentery, but it does not follow that ulcerative colitis, even in these
cases, is due to chronic dysenteric infection.
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Clinical Features

Ulcerative Form. This is most common between the ages of 20 and 40, being seen
more often by the chest physician than by the surgeon in hospital practice. The main
symptoms are abdominal pain, change of bowel habit, and loss of weight, but any of these
symptoms in a sanatorium patient who is not progressing as expected may lead the
physician to suspect intestinal discase. The main importance of this form of the disease
to the surgeon is to emphasize the necessity of a chest X-ray in the investigation of
abdominal discase.

Hyperplastic Form. In most reported series, the average age of onset of this form of
the disease is 30 years, but cases may be scen from the ages of 16 to 60 or over. The symp-
toms are similar to those of the ulcerative form, but are of more insidious onset and of
longer duration. Abdominal pain is the most common symptom: both lower abdominal
aching and attacks of colic may occur. Bowel habit is altcred, often with diarrheea,
but sometimes bouts of constipation are frequent and may culminate jn intestinal
obstruction. Some loss of weight is usual, Fever, and bleeding from the bowel are rare
symptoms. Examination will usually reveal a palpable clongated tumour in the right
iliac fossa.

The symptoms and signs are very similar to those of carcinoma of the ccum and
Crohn’s disease, while sometimes other causes of a mass in the right iliac fossa, such as
actinomycosis, amebic granuloma, and appendix abscess may need to be considered in
diagnosis. The diagnosis must rest largely on the history and physical signs, but X-rays
both of the chest and the bowel are necessary. The barium enema will show a long
filling-defect in the involved part, and will often demonstratc the shortening of the cecum
and ascending colon when that area is diseased. Barium meal is of greater value in
detecting involvement of the small bowel. Examination of the stools for acid fast bacilli
is of little value—they are rarely if ever found in the hyperplastic form of the discase, and
are no ndication of intestinal disease if found in the presence of open pulmonary tuber-
culosis. A negative Mantoux test is valuable in excluding tuberculosis, but a positive test
1s of little value.

Even at laparotomy, certain diagnosis may be impossible unless tubercles are visible.
Patients with hyperplastic tuberculosis sometimes undergo laparotomy and resection
with a diagnosis of carcinoma, the pathological report coming as a welcome surprise t0
the surgeon.

Treatment

Ulcerative Form. In most cases this occurs as part of widespread disease affecting
both the respiratory and intestinal tracts, and no surgical intervention is indicated unless
obstruction should supervene.

The prognosts of such cases has been enormously improved by modern drugs, and in
the event of laparotomy being undertaken before the diagnosis becomes apparent, it is
wiser to close the abdomen and institute chemotherapy. If a localized lesion or group of
lestons is found, resection 1s probably beneficial, but should be followed by a full course
of chemotherapy.

Hyperplastic Form. Resection with anastomosis 1s the treatment of choice in this
form of the disease, whether it occurs in the 1leo-cxcal region or in other parts of the

colon, The prognosts after resection is good, but in patients with a history of active

~
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tuberculosis or with any other active focus, a course of medical treatment should follow
the operation. Patients are usually restored to normal health and recurrence of disease in
the bowel is rare.

Sometimes the presence of some degree of intestinal obstruction may make resection
and anastomosis in one stage hazardous, and ilco-transverse anastomosis should then be
done as a first stage. Often such an anastomosis will lead to complete relief of symptoms,
but even so it is usually preferable to remove the discased bowel by a second operation,
performed when the obstruction has been overcome and the patient in good condition.
It should be remembered that the hyperplastic form of the disease is sometimes met with
as part of a more widespread involvement of the intestine. Search of the remainder of
the bowel is therefore advisable in cvery case, before the nature and extent of the opera-
tion s decided.

AM(EBIASIS

The surgeon who works in an area where amabic dysentery is endemic will soon become
_famxh.ar with the manifestations of the disease. However, sporadic cases of ameebic
infection may be seen in temperate zones, particularly when so many men and women
served during the recent war jn tropical areas, and it is therefore important that surgeons
§houh_i be_ familiar with certain aspects of the disease. A definite history of dysenteric
infection is not always obtained, and rarely an affected patient will be seen who has never
been abroad.

Il_l acute cases, free perforation of an ulcer in the colon or a walled-off perforation
!'onmng a.peri-colic abscess may sometimes require surgery. The diagnosis in these cases
is s?ldom in doubt. More confusing is the patient with an ameebic infection of the czcal
:;g‘lon, who may present with great clinical resemblance to appendicitis, often without
bl:l::l:n!;n eIzpé)endlcectomy is dangeml.!s, and in end?n}iF areas the stools should
g i s for amebe t'xl'cre opemtm$ l:or appendicitis, and anti-ameebic drugs
it the s is any past history of a_mcebxams. If the correct diagnosis is not made

¢ abdomen has been opened, it should be closed again without removing the

appendix. - -
invg?:“::rz?u‘l!:llc in:‘lectinn of the colon seldcm'resul@ in a diffuse colitis, but tends to
(amzboma) wit f:, y t edml and recto-sigmoid regions. Sometimes a granuloma
0.2 eirly Tow] rm and lead to a pa_]pabl? mass, but frequently the infection leads only
Y zed granulomatous thickening of bowel wall, which can only be detected

by rigidit
d{ﬁicilhl g’s‘: ¢ h on X-ray examination. In either case diagnosis may be
ool a’n Owel symptoms are seldom marked, and the amebz may be found in the

1y after prolonged and repea

nemane- 3 et ted search. A normal rectal mucosa on sigmoid-
' ) [T L R R

dcubx,w,‘; “‘:; :l:l:;xy on anti-ameebic drugs, 2 therapeutic test may be of value if there is
after several years Ot_pefmmge of cases of am_mbic dysentery may be followed, perhaps
following bagitg, normal hcah.h, by chronic ulcerative colitis. This may also occur

Y dyscmm—y, but it does not follow that ulcerative colitis, even in these

cases, is due b
3¢5, is due to chronic dysenteric infection.
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DIVERTICULOSIS AND DIVERTICULITIS

DiverTicuLA of the intestinal tract may be congenital or acquired. The former are
comparatively rare, and are hardly ever seen in the colon; the most common is the
Meckel's diverticulum of the ileum. Acquired diverticula, on the other hand, are more
commeon in the colon than in any other part of the intestine, and not infrequently lead to
complications.

Diverticulosis of the colon was probably first described by Cruveilhier in 1849, but it
is only since the advent of X-rays that the condition has been fully studied and its fre-

FiG 179 Diagram to show the normal anatomy of the vessels in the
sigmoid colon and the formation of divericula  The latter come into
close relationship with the temz coli

quency and importance realized. The disease is mainly one of advancing years, being
rare under 40 and most frequent in those over 60. Men and women appear to be equally
affected by diverticulosis, but the inflammatory changes of diverticulitis and the complica-
tions that anse therefrom are commoner in men.

Incidence and /Etiology
The true incidence of this condution is difficult to assess as 1t depends on radiological
studies. It has been estimated that about 5 per cent of people over 40 years of age have
diverticulosis, and of these it 1s likely that between 10 and 15 per cent will develop some
degree of diverticulitis.
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Probably two factors arc concerned in the formation of diverticula, namely weak
spots in the intestinal wall, and periods of raiscd intra-luminal pressure, the two together
resulting in a herniation of the mucosa through the muscle coats. The weak spots are in
nearly all cases the defects in the muscle coats where the blood-vessels pierce the wall
to gain the submucous plane. These vesscls pierce the wall in a very constant position,
just on the mesenteric side of the two lateral tenix coli, and it is an observed fact that
diverticula occur in two parallel tows in this situation, The appendices epiploice are
also situated in that quadrant of the bowel, so that the diverticula often enter the appen-
dices (Fig. 179). The raised intra-luminal pressure is probably brought about by irregular
spasm of the muscle coat (instead of the normal co-ordinated peristaltic wave) resulting
in momentary elevations of pressure in localized segments of bowel. Obesity and consti-
pation may possibly be aggravating factors in some cases, but are of little importance as
primary causes (Edwards, 1939).

Pathology

In the wall of a congenital diverticulum, all coats of the bowel are present. Acquired
diverticula, on the other hand, are herniations of the mucous membrane through the
muscle coat, and in their walls are to be found only the mucosa, submucosa, and some
muscularis mucosz, and a serosal covering. Though diverticula may occur throughout
the colon, they are much more common on the left side, particularly in the sigmoid,
though diverticula of the rectum are very rare. Similarly, diverticulitis is usually confined
to the descending and sigmoid colons, probably because of the solid nature of the bowel
contents in this part.

The diverticula are usually flask-shaped, with a narrow neck through the muscle coat
and an expanded body. It is this shape and the absence of a muscle coat which probably
accounts for the complication of inflammation leading to diverticulitis. Fzces enter the
sacs, become inspissated forming hard pellets, and cannot then be extruded. The mucosa
oftl}e sacs becomes traumatized, and organisms may thus enter the tissues. Acute inflam-
mation may follow, which will either resolve or progress to abscess formation depending
on the resistance of the patient and the treatment given. The more common result,
however, is the gradual development of a chronic peridiverticulitis, which will in time
I.ead to the formation of much fibro-fatty tissue round the affected bowel, causing thicken-
ing of the wall and narrowing of the lumen, This tissue may extend over several inches
of the cofon resulting in a firm sausage-shaped mass, and may become adherent to other
viscera or to the posterior abdominal wall.

Clinical Features

D}verticulosis is a symptomless condition, which is only revealed by barium enema
¢xamination. The spasm of the colon frequently present in such cases may sometimes
give rise to abdominal discomfort and constipation.

In the acute stage, diverticulitis may present with pyrexia and pain in the left side of
the abdomen, and examination will reveal tenderness over the colon, with rigidity and a
pal[fabl_e tender swelling in the more severe eases. Rarely, a patient may first present with
pen.;_cnms following perforation of an inflamed diverticulum.

i :_:fs Susuafl symptom of the more chrcx_lic Peridiverticulitis is again pain in the left
4. often brought on by exertion or jolting movements. Some alteration of bowel
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habit is common, constipation being the more usual though there may be periods of
diarrheea. Abdominal colic, a sense of distension, and dyspepsia are frequent symptoms.
Bleeding is unusual, but is said to occur in about 15 per cent of cases; it would always
suggest the possibility of a co-existing neoplasm. Physical examinatijon of such a patient
seldom reveals anything abnormal apart from a little tenderness in the Ieft iliac fossa, but
a thickened coil of bowel may sometimes be felt on abdominal or rectal examination.

Diagnosis

The recognition of diverticulosis and diverticulitis rests essentially on radiological
examination after an opaque enema. The earliest change noted is a narrowing and
rigidity of the bowel outline with a finely serrated *ripple border™—the so-called pre-
diverticular state. This is followed in time by fully developed diverticulosis. The latter
is characterized by the typical sacs arising from the bowel, often best seen in the post-
evacuation film; the barium shadow may have a crescentic outline if there is a concretion
inthesac (Fig. 180). In cases of diverticulitis where there has been pericolic fibrosis, X-rays
will usually show an irregular filling defect, often with well-formed diverticula in nearby
bowel (Fig. 181). The distinction between such a defect and that caused by a carcinoma
may be difficult; in the Iatter the defect 1s characteristically shorter and with more abrupt
margins, and the mucosal destruction may be discernible, but certain distinction is not
always possible.

Sigmoidoscopy in this disease is mainly of negative value in excluding carcinoma and
colitis. Rigidity of the lower sigmoid, with narrowing of the lumen and angulation of the
bowel may be noted and suggest the correct diagnosis, and exceptionally the opening of
a diverticulum may be seen. Visible blood on the wall of the bowel, especially if bleeding
has been one of the patient’s symptoms, would strongly suggest a co-existing neoplasm,
and is usually an indication for surgical treatment. -

Differential Diagnosis

Diverticulitis by its varied manifestations may simulate many other diseases. Acute
diverticulitis may resemble other acute intra-abdominal inflammations, particularly
and pelvic infl y disease. The more common form of peridiverti-
culitis with a localized narrowing of the bowel may closely simulate carcinoma, and the
X-ray and sigmoidoscopic distinctions between the two conditions have been mentioned.
It must not be forgotten that diverticuliis and carcinoma may both occur in the colon,
though diverticulitis should not be regarded as a pre-malignant condition. Hyperplastic
tuberculosis and regional cohtis are both rare, but should be kept in mind as possibilities
when X-ray findings are atypical.

The rare occurrence of mflammation in a czcal diverticulum is seldom correctly
diagnosed. Such cases closely resemble acute appendicits clinically, and come to opera-
tion with that diagnosis: the mass disclosed 15 usually then regarded as malignant and
a right hemicolectomy performed.

Complications
Free Perforation. This 1s comparatively rare, as the pericolic fat and omentum usually
contrive to seal off an inflamed diverticulum before it can perforate. If it does occur, the
signs of a perforated viscus and peritonitis result.
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Abscess. An inflamed diverticulum that becomes sealed off from the bowel may
progress to form an abscess. Pain with pyrexia and toxemia will be the main clinical
manifestations, and though a mass will form in refation to the colon it may not be palp-

(By courtesy of Dr. Norman Henderson)

Fi1G. 180 Banum enema In a case of 4
iverticulosis. 1o square 1 the “nipple border™ of the pre-
:l;:::;:n;l:: s(‘a(e 15 well seen, while 1n square 2 the diverticula are fully formed. In square apan
1 iate stage 1s seen, in which the necks are still narrow  Note that d)
in different parts of the bowel at the same time hferent stages may occue

able due to obesity or overlyi igidi
lying muscular rigidity. Such an abscess may approach the
suurfav:e and Tupture or be drained externally, or may rupture into the pzﬁtoﬁeal cavity
ﬁr(aI nelgh}aounng viscus. The latter course will lead to the formation of an internal
stula, while an external fistula will usually result from surface drainage. Occasionally
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habit is common, constipation being the more usual though there may be periods of
diarrheea, Abdominal colic, a sense of distension, and dyspepsia are frequent symptoms.
Blecding is unusual, but is said to occur in about 15 per cent of cases; it would always
suggest the possibility of a co-existing neoplasm. Physical examination of such a patient
seldom reveals anything abnormal apart from a httle tenderness in the left iliac fossa, but
a thickened coil of bowel may sometimes be felt on abdominal or rectal examination.

Diagnosis

The recognition of diverticulosis and diverticulitis rests essentially on radiological
examination after an opaque enema. The earliest change noted is a narrowing and
rigidity of the bowel outline with a fincly serrated “ripple border”—the so-called pre-
diverticular state. This is followed in time by fully developed diverticulosis. The latter
is characterized by the typical sacs arising from the bowel, often best seen in the post-
evacuation film; the barium shadow may have a crescentic outline if there is a concretion
inthesac (Fig. 180). In cases of diverticulitis where there has been pericolic fibrosis, X-rays
will usually show an irregular filling defect, often with well-formed diverticula in nearby
bowel (Fig. 181). The distinction between such a defect and that caused by a carcinoma
may be difficult; 1n the latter the defect 1s characteristically shorter and with more abrupt
margins, and the mucosal destruction may be discernible, but certain distinction is not
always possible.

Sigmoidoscopy 1n this disease is mainly of negative value in excluding carcinoma and
colitis. Rigidity of the lower sigmoid, with narrowing of the lumen and angulation of the
bowel may be noted and suggest the correct diagnosis, and exceptionally the opening of
a diverticulum may be scen. Visible blood on the wall of the bowel, especially if bleeding
has been one of the patient’s symptoms, would strongly suggest a co-existing neoplasm,
and is usually an indication for surgical treatment, -

Differential Diagnosis

Diverticulitis by its varied manifestations may simulate many other diseases. Acute
diverticulitis may resemble other acute intra-abdominal inflammations, particularly
appendicitis and pelvic inflimmatory disease. The more common form of peridiverti-
culitis with a localized narrowing of the bowel may closely simulate carcinoma, and the
X-ray and sigmoidoscopic distinctions between the two conditions have been mentioned.
It must not be forgotten that diverticulitis and carcinoma may both occur in the colon,
though diverticuliis should not be regarded as a pre-malignant condition. Hyperplastic
tuberculosis and regional colitis are both rare, but should be kept in mind as possibilities
when X-ray findings are atypical.

The rare occurrence of inflammation 1n a cecal divemCUIum is seldom correctly
diagnosed. Such cases closely r ble acute appendicitis clinically, and come to opera-
tion with that diagnosis: the mass disclosed is usually then regarded as malignant and
a right hemicolectomy performed.

Complications
Free Perforation. This 1s comparatively rare, as the pericolic fat and omentum usually
contrive to seal off an inflamed diverticulum before it can perforate. If it does occur, the
signs of a perforated viscus and peritonitis result.
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Abscess. An inflamed diverticulum that becomes scaled off from the bowel may

progress to form an abscess. Pain with pyrexia and toxzmia will be the main clinical
manifestations, and though a mass will form in relation to the colon it may not be palp-
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habit is common, constipation being the more usual though there may be periods of
diarrhea. Abdominal colic, a sense of distension, and dyspepsia are frequent symptoms.
Bleeding is unusual, but is said to occur in about 15 per cent of cases; it would always
suggest the possibility of a co-existing ncoplasm, Physical examination of such a patient
seldom reveals anything abnormal apart from a little tenderness in the left iliac fossa, but
a thickened coil of bowel may sometimes be felt on abdominal or rectal examination.

Diagnosis

The recognition of diverticulosis and diverticulitis rests essentially on radiological
examination after an opaque enema. The ecarliest change noted is a narrowing and
rigidity of the bowel outline with a finely serrated “ripple border™—the so-called pre-
diverticular state. This is followed in time by fully developed diverticulosis. The latter
is characterized by the typical sacs arising from the bowel, often best seen in the post-
evacuation film; the barium shadow may have a crescentic outline if there is a concretion
inthesac (Fig. 180). In cases of diverticulitis where there has been pericolic fibrosis, X-rays
will usually show an irregular filling defect, often with well-formed diverticula in nearby
bowel (Fig. 181). The distinction between such a defect and that caused by a carcinoma
may be difficult; in the latter the defect is characteristically shorter and with more abrupt
margins, and the mucosal destruction may be discernible, but certain distinction is not
always possible.

Sigmoidoscopy in this disease is mainly of negative value in excluding carcinoma and
colitis. Rigidity of the lower sigmoid, with narrowing of the lumen and angulation of the
bowel may be noted and suggest the correct diagnosis, and exceptionally the opening of
a diverticulum may be seen. Visible blood on the wall of the bowel, especially if bleeding
has been one of the patient’s symptoms, would strongly suggest a co-existing neoplasm,
and is usually an indication for surgical treatment,

Differential Diagnosis

Diverticulitis by its varied manifestations may simulate many other diseases. Acute
diverticuhtis may resemble other acute intra-abdominal inflammations, particularly
dicitis and peltic infl ry disease. The more common form of peridiverti-
ulms with a localized narrowing of the bowel may closely simulate carcinoma, and the
X-ray and sigmoidoscopic distinctions between the two conditions have been mentioned.
It must not be forgotten that diverticulitis and carcinoma may both occur in the colon,
though diverticulitis should not be regarded as a pre-malignant condition. Hyperplastic
tuberculosis and regional colitis are both rare, but should be kept in mind as possibilities
when X-ray findings are atypical.
The rare occurrence of inflammation 1n a cwcal diverticulum is seldom correctly
diagnosed. Such cases closely r ble acute dicitis clinically, and come to opera-

tion with that diagnosis: the mass disclosed is usually then regarded as malignant and
a right hemicolectomy performed.

Complications
Free Perforation. This is comparatively rare, as the pericolic fat and omentum usually
contrive 1o seal off an inflamed diverticulum before it can perforate. If it does occur, the
signs of a perforated viscus and pentonitis result.
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considerable narrowing of the colon is produced in many cases and the resulting partial
obstruction is one of the most frequent indications for surgery.

Fistula, This may arise from an abscess as mentioned above, or more insidiously
from a low-grade inflammatory process. An entero-colic, fistula between small bowel and
colon will cause diarrheea and will soon lead to nutritional defects and weight loss,
More common and more serious is a vesico-colic fistula. Diverticulitis of the colon is the
most common cause of this fistula, though it may also arise from cancer of the colon,
more rarely cancer of the bladder, and from pelvic abscesses following appendicitis. It
is uncommon in women because of the presence of the uterus.

Clinically, there may be a history of previous attacks of acute diverticulitis, with
recent frequency and dysuria. When the fistula first forms, there is usually an intense
cystitis with severe symptoms, but an extraordinary degrec of immunity is soon developed
by the bladder, and the cystitis largely resolves. Pneumaturia, usually intermittent, is the
classical symptom of an established fistula, and fiecal particles may be recognized in the
urine. 1t is rare for urine to find its way into the bowel and be passed per anum. In
spite of the infection in the bladder, ascending infection of the urinary tract is unusual,
The diagnosis of the fistula depends mainly on the history, cystoscopic examination, and
the barfum enema; cystograms may also be of value but it is rarely possible to demon-
strate the actual fistula radiologically. It is important for the surgeon not only to diag-
nose the fistula but to ascertain its cause, and particularly to recognize malignant disease
if it should be responsible. It must not be forgotten that intestino-vesical fistule may
also come from the small bowel, for instance in cases of Crohn’s disease.

In women, fistule into the vagina or into the Fallopian tube may rarely occur.

Treatment

Medical Treatment

The aim of treatment in cases of diverticulosis and muld cases of diverticulitis is the
prevention of progression of the disease and the avoidance of complications Towards
the attainment of these ends it seems logical to advise a bland low-residue diet, devoid
of pips and seeds; and to prescribe liquid paraffin 1n sufficient dose to ensure a soft
motion. In cases with spasm of the colon the administration of anti-spasmodics and
se_danves in small doses may be helpful. On this regime the large majority of patients
will cqntinue to have little or no trouble from therr disease. The dangers of perforation
of a diverticulum following violent purgation or as a result of enemata or colonic lavage
should be impressed on the patient

Iﬂ. cases of acute diverticulitis the treatment is again medical in the first instance,
RBS} in bed is essential, and paraffin should be given as above. Treatment with sulphon-
amides or antibiotics should be started immediately, and in most cases satisfactory reso-
lution will be observed. Some cases will progress to abscess formation in spite of treat-
ment and require surgery, which should in the first instance be limited to drainage onl
A fzcal fistula sometimes follows, and a proximal colostomy or resection of the disease);i
segment may be necessary later.
Surgical Treatment

Surgery in this disease i i i
| is required mainly for its complicati i 1
safety b seomnt e ose 16 q plications, but the increasing

(Lloyd. Dais, 1953 on surgery has naturally tended to widen the indications
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such an abscess may track extensively before coming to the surface and thus may present
n the most unusual situations, such as buttocks, thighs, or loins,

Intestinal Obstruction. Small gut ebstruction may result from adhesions of a loop to
an inflammatory mass, or the colon may become obstructed due to progressive narrowing
from peridiverticular fibrosis. Neither commonly causes a complete obstruction, but a

(Mr W.B Gabriel's case)

Fic 181. Barmum enema showing a “filling-defect™ mn the sigmord colon due to diverticulitis Note the
fength of the filling-defect and 1ts serrated outline, and the diverticula in the bowel above.
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Vistco-coLiC FistuLa

The surgical correction of this complication may be a difficult undertz‘tking, and it is
always advisable to establish a transverse colostomy as a first step. T!le distal bowe.l can
then be cleared by suitable washouts and the infection controlled. Itis probably wise to
allow an interval of about 6 wecks before attempting resection; a fistula will often close
spontaneously in this time, though it would almost certainly recur if the colostomy were
to be closed without removal of the diseased segment of bowel. At the main operation,
the bladder and bowel are separated, the diseased bowel is resected and continuity
restored. ‘The opening in the bladder is usually on the posterior wall, and must be care-
fully closed, the bladder being then drained by indwelling catheter {or several days. After
a few weeks interval the colostomy can be closed.

Colostomy. In cases of severe diverticulitis where it is considered that the patient is
not fit enough to withstand a major operation, a permanent transverse colostomy will
often be required. A good spur ensuring complete diversion of the fecal stream is
essential, or it is often better to separate the two ends of bowel by a strip of skin (Devine,
1938). Even with such a colostomy, complete qui e of the infl ion is not
always obtained, and cases have been reported in which a vesico-colic fistula has formed
in spite of a proximal colostomy. In most cases, however, the patients remain well and
free from symptoms, and the disease gives no further trouble.

Tt sometimes happens that a patient may present with a mass in the pelvis, in which
evex}aﬂer full investigation certain distinction between diverticuhitis and carcinoma can-
not be made, or in which the presence of a carcinoma in an area of diverticulitis cannot
be excluded with certainty. Laparotomy reveals a pelvic cavity full of firm tissue binding
A viscera together, but often the diagnosis remains obscure, The treatment of such a
case requires much judgment. Where excision is possible without damaging other viscera
or endangering life, 1t is best carried out; but where the extent of the mass prevents this,
a proximal diversionary colostomy is usually the best immediate procedure. The diag-
nosis may soon become apparent after such diversion, and if malignant disease is found
to be present, a later determined attempt at its removal may still be made.

ULCERATIVE COLITIS

‘ULCERATIVE colitis is a disease characterized by diffuse inflammation of the large bowel,
with ulceration of varying degree, for which as yet no single wtiological factor is known.
Other forms of colitis, such as the dysenteries due to specific micro-organisms, are ex-
cluded by the definition, leaving a group of cases of non-specific colonic inflammation to
which the term ulcerative colitis is applied. The disease is variable in its extent, severity,
and clinical course, and our knowledge of many aspects of it is still far from complete.

Men and women appear to be affected equally. In over 80 per cent of cases the onset
of the disease has been before the age of 40; most people affected are in the twenties and
thirties, but the disease does occur in children and in old age.

Atiological Factors

.Various'lhe.ories as to the cause of the disease have been put forward, none of them
entirely satisfying, The similarity to the infective diarrheeas has naturally Jed to the
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CuroNic DiverTicuLITis with PericoLic FIsrosis

This is now the most common indication for surgery. Patients with severe or increas-
ing symptoms not responding to medical management, patients with recurrent attacks of
acute diverticulitis, and patients with progressive narrowing of the bowel are usually best
treated surgically. In the same way, patients with increasing urinary symptoms not due
to vesical or prostatic disease are probably in danger of developing a vesico-colic fistula
and should be advised surgery.

Until recent years, a proximal colostomy was all that could be done with any safety
for most patients. This often needed to be permanent, for closure, even a year or more
after complete frecdom from symptoms, usually led to a return of activity in the diseased
colon, often requiring rc-establishment of the colostomy. However, it is now usually
possible to resect the discased segment and restore continuity with safety, and this is now
the surgtcal aim. Technically, it may be a difficult procedure, due both to the widespread
inflammatory fibrosis often present, and to the extensive length of colon which may be
diseased. The choice of procedure in every case must depend on the particular condi-
tions; a three-stage operation—transverse colostomy, resection and anastomosis, closure
of colostomy—is necessary in obstructed cases and those with acute inflammation or
much eedema, but a one-stage resection with primary anastomosis is suitable in most
cases, and should certainly be done when there is any suspicion of malignancy. The
Paul-Mickulicz operation 1s seldom possible because of the length of colon involved and
the rigidity and shortening of the mesentery.

If a staged procedure is adopted, the colostomy should be established in the tight
half of the transverse colon, and should be so constructed as to ensure complete diversion
of the fcal stream. The interval between the establishment of a colostomy and the
resection must again vary with each case; after 3-4 months little further resolution of
inflammation 1s to be expected, and fibrosis may increase and add to the difficuities. It
is seldom necessary to wait as long, 3-6 wecks being a satisfactory interval in most cases.
The resection must include the whole length of the inflammatory process, and if possible
all bowel showing diverticula, though the extent of diverticulosis may prevent the latter.
It will often be necessary to remove the whole left colon and anastomose the transverse
colon to the upper rectum, hence the necessity for siting any transverse colostomy well
to the right. The latter can usually be closed two weeks after the resection.

PERFORATION
Surgery is necessary as an emergency. It is best to make no attempt to mobilize the
colon with a view to exterionzation, as the necessary dissection is likely to be time-con-
suming and dangerous 1 a sick patient. The hole should be closed by sewing fat, and
omentum 1f available, over it, and the site drained with soft rubber; the peritoneal cavity
should then be sucked dry, and a right transverse defunctioning colostomy established.
Resection will probably be necessary later.

OBSTRUCTION

A colostomy 1n the night transverse colon should be established as a preliminary to a
later resection. The distinction between dwerticulitis and carcinoma may be impossible
at the emergency operation, and the second stage should not be delayed if there is any

doubt.
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disease is proceeding (Sammons, 1951). Another enzyme, lysozyme, .normally fo}mfl xln
saliva, tears, and bile, is found in the stools of many.paucms with colitis, but there is little
evidence that it is of ®tiological significance, and it is probably secondary to the purulent
exudate.
Pathology
Extent of Discase. In nearly all cases of ulcerative colitis the rectum a'nd reclo-sigmoi.d
are affected, and are usually the parts most severely discased. The disease appears in

5
- et it ) aar

(Mr H R Thomson's case)

Fi6. 183 Specimen removed by sub-total colectomy from a patient with ulcerative coliuis. Note the
shortening of the bowel, the loss of sacculation and the thick wall. The mucosa 1s dark and granultar,
with patchy viceration on the left side

most cases to start there and extend proximally; the rate at which 1t does so varies
greatly in different patients, and thus patients may be seen with only the rectum involved,
or with the left colon and rectum involved, or with the whole colon affected. Rarely the
lowest part of the ileum 15 also diseased, and in such cases the ileo-czcal valve is rigid
and patent.

A small number of cases are seen in which only a segment of the colon is involved
without disease of the rectum and lower sigmoid. The affected part may be anywhere in
the colon and may sometimes be associated with similar changes in the lower ileum,
either in continuity or with intervening normal bowel. It has been suggested that these
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suggestion that the disease is due to infection by a specific organism or virus; but none
of the claims made in the past for the existence of such an organism have been substan-
tiated by further research. An allergic response to certain articles of dict has been sug-
gested, but in most cases there is no evidence that allergy plays any significant role. Con-

FiG. 182. Photograph of part of the colon in a case of ulcerative colitis
There 1s extensive ulceration with surviving scattered tags of cedematous
mucosa

siderable attention has been paid to the personality and emotions of the individual, and
in some patients with colitis a definite psychological pattern is found, of which the out-
standing features seem to be above-average intelligence, extreme sensitivity, lack of
aggressiveness, and emotional immaturity. Tt appears likely that colitis is a “stress”
disease, and that emotional conflict may be a factor both in the original onset of the
disease and in relapses.

Recently, attention has been paid to certain enzymes (mucinases) which have a solvent
effect on the mucus of the colon, and further research as to their nature and role in this

-~
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nearly always be done with little disturbance 1o the patient. The sigmoidoscopic picture
in colitis varics with the state of the discase. In the mild cases, the mucosa shows a pink
finely granular appearance with loss of the normal vascular pattern; in more active cases
the mucosa is darker red in colour, bleeds easily if touched, and its granularity is more
obvious. In the most severe cases, the above changes are still more marked, and thicken-
ing and rigidity of the bowel with narrowing of the lumen from @dema are seen. Ulcera-
tion may be seen as well as the granularity, but in the majority of cases of so-called
ulcerative colitis no discrete ulcers can be detected with the sigmoidoscope. A variable
amount of blood, mucus, and pus is seen in the lumen and covering the wall. In cases of
longer duration, the presence of pseudo-polyps, strictures, or neoplastic change must be
looked for. The instrument should if possible be passed to full length, and the changes
noted at different levels; it is not uncommon in mild or early cases to find that
the changes are confined to the rectum, with normal mucosa above 15 or 20
centimetres.

Barium encma X-ray should be done in every case. Here again the picture varies
greatly, both with the state of the disease and the area involved. The characteristic
changes to be looked for include loss of mucosal pattern, giving a roughened outline to
the shadow; loss of haustration, causing a “lead-pipe™ outline to the colon; and con-
traction of the colon, resulting in lowering of the flexures and shortening of the whole
bowel (Fig. 184). Should there be involvement of the terminal ileum it will usually be
demonstrated by the barium enema, but if there is any clinical suspicion of small bowel
involvernent a barium meal and follow-through should also be requested.

. Laboratory procedures are seldom helpful in diagnosis, but are necessary for fuil
investigation. The blood-count shows an®mia of varying degree, and there is often some
polymorphonuclear leucocytosis. The sedimentation rate may be raised. In severe cases
there may be marked changes in the blood chemistry due to the loss of fluid, electrolytes,
and protein from diarrheea. The finding of steatorrhea suggests extensive disease of the

small.bmyel. It is of course essential to exclude the dysenteries by careful and repeated
examination and culture of the stools.

Differential Diagnosis

) Th.e diagnosis of ulcerative colitis rests on three things: the clinical history, the
Slgmol.dOSCOpic appearance, and the barium enema, of which the first two are the most
essential. If this is appreciated, few diseases are likely to cause confusion. The infective
dl.arrhczas must be excluded as mentioned above, particularly in fulminating cases. Cases
Wwith pseudo-polypi must be differentiated from multiple polyposis, in which disease the
mucosa between the polyps 1s normal. Neoplasm of the colon, Crohn’s disease, and
hyperplastic tubercutosis may cause difficulty in “regional” cases. ’

Complications
E ?ﬁsmmllfx Complicatim?s. Various skin affections are seen, of which the most usual is
; ‘% em]a odosum. Skl_n lesions from vitamin deficiencies may occur in severe cases,
ﬁmemr: ly a sprea.dfng skin gangrene has been teported. Ulceration of the fegs is some-
s seen. Arthritis, usually of “rheumatoid” type, is seen in 5-10 per cent of cases, not

in| i i
I'frct}l(xlemly as_socnated with erythema nodosum, and affecting the smaller joints. Nutri-
ional deficiencies are usual in chroni cases, and ia, hypopr and vitamin
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cases of “regional colitis” are different in origin from cases of true ulcerative colitis, and
are more akin to Crohn's discase (Wells, 1952). The present imperfect state of our
knowledge regarding both these diseases and their relationship to cach other allows only
of speculation on this point.

Changes in the Bowel. The early stages of the disease are marked by congestion and
edema of the mucosa, giving the bowel lining a red and granular appearance. Patches
of ulceration may then appear and coalesce, so that irregular islands of congested mucosa
may be left between shallow ulcers having a floor of granulations. The other coats of the
bowel show increased vascularity and cedema, but at this stage the main changes are
confined to the mucosa and the superficial layers of submucosa. If the process continues,
the ulcers enlarge at the expense of the surviving mucosa, and only irregular tags of
mucous membrane, nfiltrated with inflammatory cells, may be left scattered through the
colon (Fig. 183). These tags enlarge from cedema and hyperplasia, and form “pseudo-
polyps,” showing considerable variation in size and shaps. The muscle coats become
hypertrophied and the bowel lumen contracted, and in cases of long standing fibrosis of
moderate degree occurs (Fig. 184). If at any time the disease becomes quiescent, a con-
siderable amount of repair may take place; a thin layer of epithelium grows from the
remaining islands of mucosa over the denuded areas, though the normal arrangement
of mucosal crypts is probably never regained.

Clinical Features

The onset of the disease is usually insidious, sometimes acute. Diarrheea 15 usually
the first and certainly the most common symptom; mucus and blood are usually noticed
in the motions before long, and 1n severe cases the stools may consist of little else. Lower
abdominal colic is frequent. Constitutional disturbance occurs in severe cases with
pyrexia, malaise, loss of weight and strength, ia, and often hypoprotei i

It is useful to have a clinical classification, and though this disease is notoriously
vanable in 1ts course and severity 1n different individuals, most cases fall into one of the
following groups:

(1) Acute Fulminating Type. This1s an uncommon but dangerous form of the disease.
It may progress to death 1n a few weeks, or become chronic and continuous, or improve
to complete remsssion,

(2) Chromic Continuous Type. The onset may be insidious, or this may follow an
acute onset. The disease may continue for years, with variation in intensity, but never
with complete relief of symptoms The patients often become semi-invalids, and an
acute fulminating episode may occur at any time.

(3) Chromic Relapsing Type. In these patients, periods with symptoms of varying
severity are separated by periods of complete freedom, the latter varying in duration
from weeks to years.

Diagnosis
Examination of the patient must include an assessment of the state of nutrition, the
degree of constitutional disturbance, and the presence of skin complications. On abdom-
inal examination, the contracted colon may sometimes be felt, or tenderness mn the hne

of the colon be elicited.
Rectal examination 1s most important, and must include sigmoidoscopy, which can
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deficiencies often go together. Various degrees of liver damage occur in long-standing
cases, probably due to the impairment of nutrition. .

Colonic Complications. The formation of pseudo-polypi is common, but sh(‘)uld. be
regarded as the end-result of a severe ulcerative process rather thar.l asa c.omplxcatlon.
Perforation of the bowel is rare; it occurs in patients already acutely ill, and is often fatal.
Severe hemorrhage occurs sometimes, usually in patients with a marked degre? of
psendopolyposis. Stricture may result occasionally, particularly in the rectum; various
degrees of narrowing of the colon may be seen in X-rays, but these are more usually due
to muscular spasm and hypertrophy than to fibrosis. Abscesses and fistule in thF anal
region may occur at any stage of the disease. They are often indolent, and cure is difficult
while the disease persists. Abdominal fistulz are rare, but recto-vaginal fistulz in women
are not infrequent,

There is now an impressive body of evidence to show that carcinoma occurs with
considerably increased frequency in the bowel of patients with ulcerative colitis, particu-
larly in those who have had the disease for several years (Counsell and Dukes, 1952).
The exact incidence of malignant change is difficult to compute, but probably 25 per cent
or more of patients with severe disease of over 10 years duration will develop carcinoma
of the large bowel. Unfortunately there may be little clinical or radiological evidence
of the malignant change, as the carcinoma is usually intra-mural with little surface pro-
tuberance or ulceration, and any symptoms are liable to be attributed to an exacerbation
of colitis. Further, these tumours complicating colitis are usually anaplastic colloid
carci of high mali y, and is to lymph-nodes, omentum or liver has
often already occurred by the time the diagnosis is made. Not infrequently multiple
foci of carcinoma may develop at the same time in the affected colon.

Treatment

Medical Treatment. In the absence of any specific therapy for this disease, medical
treatment aims at the maintenance of the patient’s general health and resistance, in the
hope of inducing a remussion of symptoms. The measures employed include rest;
adequate sedation to ensure sleep, which may need to include drugs to diminish diarrheea;
high-calorie high-protein diet with mimimal residue, and the provision of adequate flud,
munerals, and vitamins; and the maintenance of hzmoglobin above 70 per cent by iron
therapy and repeated small transfusions if necessary. Antibiotics and insoluble sulphon-
amides are rarely of great benefit, but they may help to overcome secondary infection and
toxemia in severely ill patients. A.C.T.H. and Cortisone have been used recently 1n
various stages of the disease, and appear to be of value 1n that the chance of remission
1s increased with their use. A recent controlled study (Truelove and Witts, 1954) shows
that Cortisone is more likely to benefit a patient in the initial attack thanin a relapse, and
1s of most value 1n the more acute cases. Not all cases respond, and in those that do,
relapse may occur when treatment is stopped Moreover, hzmorrhage and perforation
have been reported as occasional complications during treatment. Further experience
with these drugs is necessary before their value in this disease is really known.
Indications for Surgery

(1) CuroNIC INVALIDISM
. This is now t}'le most frequent indication for advising surgery. It includes patients
with chronic continuous disease who are losing ground, and those with relapsing disease



S e

(Mr W B Gabriel's case

Fi6. 184 Barium encma tn a casc of ulcerative colitis, showing the *lead-pipe™ outhne and the rough
mucosa Note the lowening of the splentc flexure
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ILEOSTOMY AND PROCTO-COLECTOMY

The operation is usually best done in two stages: in the first, the terminal ileostomy
is established, and the colon removed from the czcum to the lower s|gfnf>1d, with
exteriorization of the distal end of the latter (Fig. 190); inthe second, the remaining rsc&'o-
colic segment is removed by abdominal and perincal dissccli?n. This technique is in
most cases preferable to that formerly practised whereby the ilcostomy was done as a
separate procedure before the two-stage colec-
tomy. Particularly is this so in the desperately
ill patients where operation is undertaken to
save life: ileostomy alone in such patients
carried a formidable mortality, probably be-
cause the disturbances of fluid and electrolyte
balance common with an ileostomy were added
to the toxic absorption and fluid loss from the
colon (Ripstein et al., 1952). These patients
stand a colectomy 1o the mid-sigmoid well (it
is often a relatively simple operation, as the
contraction of the bowel renders the flexures
more accessible) and being relieved of their
toxzmia, there is usually rapid improvement
in general health,

The excision of the remaining recto-colic
segment is best delayed for a few months until Fic 185 Tisostomy and subtotal colectomy in
there has been a great improvement in general * gne stage, showing the length of bowel re-
condition It may be done sooner if persisting :oveds, a_rnge I?l(;r:stall;hshmenl:dof;_the (‘»)w‘g
arthritis, continued hemorrhage, or other s.g',:,‘i,d cg[os(omypaflerr:r;:z\‘lldﬂ)’Smm
reason exists. Alternatively, in' selected pa-
tients in good general condition the entire procedure (ileostomy and procto-colectomy)

may be done 1n one stage, an operation which sounds formidable, but is well tolerated if
expeditiously performed.

(Comnsell, P B & Goligher,J C, Lancet 1952, 2, 1045)

ILEOSTOMY

Thus 1s a necessary accompaniment of most operations performed for removal of the
diseased bowel, but is rarely done now as the sole surgical procedure. While it does
completely divert all fzcal contents from the colon, and often produces a wonderful
clinical improvement, the diseased bowel, with all its potentialities for trouble, is left.
(The management and complications of 1leostomy are discussed on p. 452)

COLECTOMY WITH PRESERVATION OF THE RECTUM

This operation aims at removing most of the discased bowel, while retaining rectal
control; the colon is removed and the 1leum joined to the rectal segment either by an
enterotome method or by a sutured anastomosis, and the rest of the large bowel excised
(Devine and Devine, 1948, Corbett, 1952).

‘Whale good results have been claimed for these procedures it must be remembered that
the rectum is usually the most severely diseased part of the bowel, and complications
such as fistule, stricture, and even malignant change are still likely to occur, and have
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whose intervals of freedom are becoming shorter. The length of history is of little value
in deciding the need for surgery, because the rate of progress varies greatly in different
people. It seems certain, however, that the longer the duration of the disease the greater
is the risk of carcinoma developing; hence a long history in a case of any severity would
be an added reason for surgical treatment.

It is becoming recognized that surgery in this discase has much to offer and should
not be delayed overlong. However, surgery will in most cases mean that the patient will
have to accept the disability of a permanent jleostomy. Thus a considerable mental
adjustment js necessary, which may be more difficult for the paticnt to make unless all
medical measures have been tried without success, and unless the disease has been severe
and disabling and of some duration, so that the improvement in health after operation is
likely to be striking. Greater co-operation between surgeon and physician is necessary
and patients who are obviously losing ground should be advised surgery while still in
good condition.

(2} Severe Acute Episopes

Patients with acute fulminating discase and those with an acute exacerbation of
relapsing discase may go rapidly downhill in spite of all medical measures, and surgery
may be necessary to save life. Such cases require the most careful judgment in deciding
the right time to operate,

(3) Tue PrESENCE OF COMPLICATIONS

Arthritis occurring with ulcerative colitis will not clear up until the diseased bowel has
been removed, and is an indication for carly ileostomy and colectomy.

Of the complications affecting the bowel, perforation naturally calls for immediate
operation; ileostomy and colectomy should be done if possible. Humorrhage may rarely
call for emergency colectomy. the presence of anal abscesses or fistula and of strictures
are seldom indications by themselves, but would bean added reason for surgery ina patient
with chronic disease. The presence of carcinoma is an obvious indication, but the chances
of long survival arc slender. The colon should be removed before carcinoma develops.

(4) “REGIONAL” CASES

Most such cases, particularly those confined to the colon, do well after resection with
anastomosis. The ultimate prognosis should be guarded, however, as recurrence in
another part of the bowel, or later diffuse mvolvement of the colon, are not unknown.

Choice of Surgical Procedure

In the present himited state of our knowledge about this disease, it is unfortunate that
surgery to be effective has also to be disabling, in that ileostomy is nearly always necessary
and once established must usually be permanent. It is now realized that ileostomy alone,
though diverting the fzcal stream, does not always lead to quiescence of the disease and
healing of the colon. Toxazmia, hemorrhage, protein-loss, and arthritis may all continue,
and the patient is never free from these risks until the colon has been removed; nor must
the considerable incidence of malignant change n these diseased colons be forgotten.
For these reasons, the establishment of a termrnal ileostomy with excision of the entire
large bowel is now considered to be the correct treatment for most cases of ulcerative
colitis requiring surgery (Cattell er o/, 1953)
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5 per cent. Few reliable figures about the natural history of the discase and its n}ortality
with medical management have been published, but it is p{obablc that a considerably
higher mortality results; 20 per cent of patients are said to die within a year of l'hc onset
of the discase (Rice-Oxley and Truclove, 1950). Moreover, after surgery, patients are
restored to robust health and are able to resume their former work and social activities.
Such a life, even with an ilcostomy, is far preferable to that of chronic invalidism.

BENIGN TUMOURS

Connective Tissue Tumours

CONNECTIVE tissue tumours of the colon are rare. Lipomas and Leiomyomas occur, and
usually cause symptoms of partial bowel obstruction. The tumour. may become pedun-
culated and be the cause of au intussusception; congestion may cause rectal bleeding,
and thus the clinical resemblance to carcinoma can be striking, especially as a filling defect
is seen with opaque enema. Resection of the involved part of bowel results in cure.

Hemangioma may be circumscribed or may involve a large part of the bowel and
mesentery. It usually causes rectal bleeding, sometimes severe, in a young patient. The
diagnosis may be made by sigmoidoscopy or barium enema, or may remain obscure until
disclosed by laparotomy. Treatment is by resection if possible, but if the lesion is too
extensive, ligature of the main feeding vessels may result in cessation of further blecding.
Diversion of the fecal stream by colostomy or ileostomy will help to prevent bleeding if
the tumour is too widespread for removal.

Endometriomas may involve the colon from the serous surface, a plaque of con-
Tective tissue stroma containing uterine glands gradually narrowing the lumen without
invading the mucosa. Symptoms of obstruction result and sometimes rectal bleeding;

a filling defect is often apparent on X-ray and thus resemblance to carcinoma is strong.
A limited resection is necessary for cure.

Epithelial Tumours

Epithelial tumours of the colon arise much more frequently than the above, and are
of particular importance because of their tendency to become malignant. Isolated
umours may occur, or there may be a small number, of varying size, scattered through-
out the large bowel. (The term Polyposis should be reserved for the familial disease in
which large numbers of polypi develop at an early age, and which is described in the
next section.)

:I’hese tumours may arise in any part of the colon, but are most common in the sig-
moid, and most patients are over 40 years of age. Both adenomas and papillomas occur:
the former are the more common and are usually compact tumours which grow from
a srpall area of mucosa and therefore tend to become pedunculated, while the rarer
Papillomas have their ongin from a wider area of mucosa, and are less likely to become
polypoid. goth appear to have an equal tendency to malignant change, and it is impor-
tant to realize that the carcinoma that develops is not necessarily of Jow malignancy but
may metastasize early. Such tumours may act as the starting-point of an intussuscep,ticn,
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indecd done so 1n some reported cases (Gabricl, 1952). Nevertheless, there has recently
been a revival of interest in operations preserving the rectum, and satisfactory results
are claimed (Aylett, 1954). Further experience and a longer follow-up will be needed
before the procedure can be properly assessed.

Colectomy with removal of the rectum and ileoanal anastomosis, while satisfactory
on pathological grounds, seldom allows good control, and an abdominal ileostomy is
usually preferable.

Corostomy

It not uncommonly happens that the need for surgery arises when only the left
half or Iess of the colon appears to be affected by the disease. In such cases the surgeon
may be tempted to establish a transverse colostomy instead of an ileostomy (with excision
of the affected part of colon if necessary). However, it is often extremely difficult to
determine radiologically or at laparotomy the precise proximal extent of the disease; it
must be remembered moreover that even if it is confined to the left colon, it may later
spread to the right colon, and this progress does not appear to be delayed by the establish-
ment of a colostomy. A subsequent ileostomy has therefore frequently to be performed
in these cases, and for this reason transverse colostomy is usually better avoided.

APPENDICOSTOMY AND CACOSTOMY

These were 1n former years common procedures, by means of which irrigation of the
bowel could be carried out. It is doubtful if such treatment alters the natural course of
the disease, and they are now rarely employed.

VAGOTOMY

Since this operation was introduced for the treatment of peptic ulcer, it has also been
advocated for the treatment of ulcerative colitis. Reports have been favourable in many
cases, but it is agreed that good results can only be expeeted in early cases, before irrever-
sible changes have taken place in the colon. However, the natural course of this discase
is so often one of remission and relapses that same years must elapse before the results
of vagotomy can be truly assessed.

RESECTION AND ANASTOMOSIS

This is the treatment of choice for most cases of regional colitis. The abdomen must
be carefully explored before embarking on the resection, as “skip-lesions™ in the small
intestine are sometimes seen, and their presence may alter the line of treatment and the
prognosis.

Results

In former years, physicians were reluctant to advise patients with ulcerative colitis to
undergo surgery, both because of the high immediate mortality, and because an ileosto.my
was such a serious disability. Recent years, however, have seen a considerable reduction
in the hazards of operation and great improvement in the design of ileostomy appliances,
making these objections less serious. With increased experience has come the realizat.ion
that there is an optimum time for surgery, and that to delay operation until the patient
is desperately 1l is certain to result in increased mortahty, In experienced hands, and
with proper selection of cases, mortality for the whole procedure should not exceed
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5 per cent. Few reliable figures about the natural history of the disease and its mortality
with medical management have been published, but it is probable that a considerably
higher mortality results; 20 per cent of patients are said to die within a year of the onset
of the discase (Rice-Oxley and Truclove, 1950). Morcover, after surgery, patients are
restored 1o robust health and arc able to resume their former work and social activities.
Such a life, even with an ilcostomy, is far preferable to that of chronic invalidism.

BENIGN TUMOURS

Connective Tissue Tumours

CONNECTIVE tissuc tumours of the colon are rare. Lipomas and Leiomyomas occur, and
usually cause symptoms of partial bowel obstruction. The tumour may become pedun-
culated and be the cause of an intussusception; congestion may cause rectal bleeding,
z.md thus the clinical resemblance to carcinoma can be striking, especially as a filling defect
is seen with opaque enema. Resection of the involved part of bowel results in cure.

Haemangioma may be circumscribed or may involve a large part of the bowel and
mesente.ry. It usually causes rectal bleeding, sometimes severe, in a young patient. The
dfﬂgﬂosls may be made by sigmoidoscopy or barium enema, or may remain obscure until
dlsclos‘ed by laparotomy. Treatment is by resection if possible, but if the lesion is too
ex_(ensxye, ligature of the main feeding vessels may result in cessation of further bleeding.
Diversion of the fzcal stream by colostomy or ileostomy will help to prevent bleeding if
the tumour is too widespread for removal.

I:.‘ndo{netriamas may involve the colon from the serous surface, a plaque of con-
PECUVF ussue stroma containing uterine glands gradually narrowing the lumen without
invading the mucosa. Symptoms of obstruction result and sometimes rectal bleeding;

:ﬁyﬂ{g defect is_ often apparent on X-ray and thus resemblance to ¢arcinoma is strong.
limited resection is necessary for cure.

Epithelial Tumours

of 55::;::&11131 tumours of the colon arise much more frequently than the above, and are
tumours :‘na" Importance because of their tendency to become malignant. Isolated
out the 1 ay occur, or there may be a small number, of varying size, scattered through-

arge bowel. (The term Polyposis should be reserved for the familial disease in

which 1 . PN .
niext se:t‘i-gi.;l umbers of polypi develop at an early age, and which is described in the

The: P
moid Se tumours may arise in any part of the colon, but are most common in the sig-
N

the fof:l‘eirn;:t&anems are over 40 years of age. Both adenomas and papillomas occur:
2 small aren of € more common and are usually compact tumours which grow from
Papillomas have ?lllufrosa. a.ud therefor.e tend to become pedunculated, while the rarer
polypoid. Both eir origin from a wider area of mucosa, and are [ess likely to become
tant to l'e.alize thappear to 1_1ave an equal tendency to malignant change, and it is impor-
may metastoat at the carcinoma that develops is not ily of low mali y, but

asize early, Such tumours may act as the starting-point of an intussusception,
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and indeed it js rare to sec an jntussusceptron in an adult without a tumour at the apex.

Bieeding is usually the only symptom caused by a polyp in the colon. Villous papil-
lomas often cause diarrhea with excess of mucus. Small polyps may not give rise to any
symptoms, and those in the Iower sigmoid colon are frequently detected by a routine

Fi6 186 Pedunculated adenoma (polyp) of the colon, removed by resec-
tion  Early malignant change in one part of the tumour was found on
mycroscopical examination

sigmoidoscopy performed because of coincidental ano-rectal disease such as hemor-
rhoids. etc. Polyps at a higher level will usually be revealed by the barium enema, and
the use of a reduction-density techmique or air-inflation after evacuation of the barium
are particularly useful for the detection of these small Jesions. The finding of a polyp on
sigmoidoscopy should indicate the necessity for X-ray examination of the colon, as
another tumour, benign or malignant, is not infrequently present in the bowel, Tt
is rarely possible to distinguish with certainty radiologically between a benign polyp of
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the colon and an early carcinoma, and this must be remembered in planning treatment
(Fig. 186).

Treatment. Pedunculated tumours within reach of the sigmoidoscope may be re-
moved by endoscopic methods, such as the diathermy snare. Larger tumours and those
situated more proximally in the colon require laparotomy. Until recently it was con-
sidered sufficient to remove polyps of the colon by colotomy; that is by opening the
bowel over the tumour, removing it by ligaturing the pedicle, and then closing the bowel.
Occasionally, however, subsequent examination revealed that malignant change had
already occurred, and the prospects of final cure were thus doubtful. Furthermore,
certain villous tumours have a more extensive distribution than is palpable through the
bowel wall, and attempts at local excision via a colotomy incision are likely to resalt in
incomplete removal, Improvements in chemotherapy, surgical technique, and ans-
thesia have now made resection of the colon as safe a procedure as colotomy, and in
most cases resection of a length of colon containing the tumour is now the operation to
be preferred.

MULTIPLE POLYPOSIS

(Familial Intestinal Polyposis) (Adenomatosis)

Tis is a hereditary disease characterized by the development within the large bowel of
large numbers of adenomatous tumours. It is a rare condition, which is passed on as a
Mendelian dominant, usually by the marriage of a heterozygous affected person (Pp)
with an unaffected individual (pp). Thus only half the offspring of the marriage are
likely to inherit the disease (Fig, 187) Moreover, only the affected members can transmit

Pe PP

F I T 1
Pe PP Pe vP

Fi16 187 The inhertance of polyposis from one affected parent
Only half the children are likely to be affected

1t to their children; the descendants of unaffected members will be normal (Fig. 188). In
a Ll.ul:nber of‘ clinical cases of polyposis, careful inquiry into the family of the affected

dual, fudi ination of relatives, has failed to reveal another member
affected. Nonetheless, it scems that these solitary cases are manifestations of the same
dlseasr:‘; 1t 15 likely that they represent the starting point of the disease m their family,
ﬂl:ld will transmut it to half their children. The seventy of the disease appears to vary ir;
deTerent famihes, and in different individuals in a family. The tumours are not present at
birth, but may develop in childhood, adolescence, or early adult life; in severe cases the
mucosal surface of the bowel may be covered with innumerable tumours (Fig. 189).

h{lCmSFDplcally, most of the tumours have the structure of adenomata, though some
small villous tumours may also be present.
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Carcinoma is almost certain to supervene in one or more of the adenomata in the
rectum or colon at a relatively early age. The carcinoma that thus arises follows the
normal course of large bowel carcinomata, and unless treated will lead to the death of the
patient within a few years. This malignant change is the normal course and termination
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of the disease, but the rapidity with which
the course is runvaries widely. Thus several
cases are known where malignancy has de-
veloped in the carly twenties, and a few
where a patient, undoubtedly affected and
even transmitting the discase, has remained
well without treatment into old age
(Dukes, 1952).

Clinical Featvres and Diagnosis. The
symptoms of polyposis are ofien mild and
their onset insidious. Usually thereis some
increased frequency of defwcation, with
excess of mucus and sometimes blood in
themotions, Insevere cases both diarrhea
and bleeding may be marked, but there is
no doubt that perfect health with freedom
from all symptoms may be maintained
even with numerous polypi.

Physical examination is usually en-
tirely normal, and the diagnosis is made
by sigmoidoscopy and X-rays, both of

which are necessary in assessing the extent
and severity of the discase; special tech
niques may have to be used by the radiolo-
gist to demonstrate the tumours when
they are still smail. The only condition
fikely to cause confusion in diagnosis is
ulcerative colitis associated with “‘pseudo-
polypi.” In the latter the polyps ate rarely
so numerous, and on sigmoidoscopy the
mucosa between them is seen to be red
and granular. On X-ray, the bowel affected by colitis is often contracted with loss of
haustration, whie the outline remains normal in polyposis (Fig. 190).

MARRIKGE COUPLING L .a..ue

Q
BROTHER-SISTER m
PELATIONSHI® covniivanaens

THINS L ..l

Fic 188 Famuly pedigres from an actual case
of familtal polypasis, (St Marks family 7)
In each generation only half the chuldren are
affected

Treatment
COLECTOMY WITH ILEO-RECTAL ANASTOMOSIS

This operation is probably the one of choiwce for most cases of polyposis. It is
certainly not ideal, in that the mucosa of the rectum which 1s stilt likely to form polyps is
retained, but the patient afterwards has full rectal control with only mild looseness and
frequency of bowel action.

Before the operation is undertaken, the polyps must be cleared from the rectum (for
about 12-15 cm. from the anus) by repeated diathermy coagulation through an operatiog
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sigmoidoscope. When the rectum has been cleared, the operation is. besf done in one
stage; the colon is excised down to the upper rectum, and the terminal ileum anasto-
mosed end-to-end or side-to-end to the rectum.

Patients who have been treated in this way should attend at rf:gnlar m}d frequent
intervals afterwards for careful examination, and for early fulguration by diathermy of

Fic 189 Photograph of part of the colon removed from a patient with
polyposis The tumours vary in size and shape.

any fresh rectal polyps that anse. If this 1s assiduously done, the risk of a carcinoma
developing 1n the retained rectum 1s stight.

ToTtaL PROCTO-COLECTOMY WITH TERMINAL ILEOSTOMY

This procedure becomes necessary in cases where the polypi in the rectum are so
numerous that clearance of the rectal segment by diathermy is impossible without

complete destruction of the mucosa, and in cases where carcinoma has already developed
29



(M. C, Naunton Morgan 5 case)

FiG 190. Barium enema (reduction-density technique) 1 a patient with polyposis Innumerable small
tumours are present throughout the colon
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in the rectur. The aperation is best carried out in two stages, as in a case of ulcerative
colitis (see p. 431), the first stage to consist of a colectomy from cazcum to mid-sigmoid,
establishing a terminal ileostomy and a non-functioning sigmoid colostomy; and the
second of an excision of the remaining rectal segment. The excision of the rectum may
be done ficst if there is good reason, such as the presence of 2 carcinoma there, but other-
wise it is better to establish only one functioning stoma, the ileostomy, to which the
patient may get accustomed.

PROCTO-COLECTOMY WITH ILEO-ANAL ANASTOMOSIS

" Though theoretically ideal on pathological grounds, this operation deprives the
patient of the sensory and reservoir functions of the rectum, and seldom results in
satisfactory continence. The operation should be regarded as being still 1n the experi-
mental stage.

1t is not uncommon in cases of polyposts for several carcinomata to develop concur-
reiitly in the large bowel. A special search of the whole large bowel should therefore be
made at laparotomy before deciding the extent of the resection.

Familial Intestinal Polyposis with Oral Pigmentation

Another very rare form of multiple intestinal polyposis of a hereditary nature has
been described. In this syndrome, the polyps occur particularly 1n the small intestine,
though the colon is usually also affected, and the patients tend to get repeated attacks
of small bowel intussusception caused by a polyp; they have melanin pigmentation
around the mouth, on the mucosa-of the lips, and often on the buccal mucosa. The

condition appears to be inherited in the same way as the more common polyposis of the
large bowel {Wolff, 1952).

CARCINOMA OF THE COLON
Incidence and Site

Over 10,000 people in England and Wales die yearly from cances of the colon, and the
incidence of the disease 1s increasing slowly with an ageing population. Men and women
are affected in nearly equal numbers, and the peak age of incidence 1s the sixth and
seventh decades, though no age is exempt.

Fig. 191 shows in simple form the frequency with which various parts of the large
bowel are affected by carcinoma. It will be seen that there are roughly as many growths
in the rectum as there are in the entire colon, and that of the colonic growths about half
oceur in the sigmoid; the important corollary to this is that about two-thirds of ail
large bowel cancers are within reach of the finger or sigmoidoscope., In about 3 per cent
of cases of large bowel cancer there is more than one primary growth.

Ativlogical Factors
It 15 probable that many cancers of the bowel arise in pre-existing benign tumours,
n.\os‘:t o'f which have begn symptomless. As evidence for this, there is the remarkable
similarity between the distribution of polyps and that of cancer in the colon, and there

etr—
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is the frequent finding of early cancerous changes in polyps removed surgically. Cases of
Sfamilial polyposis coli nearly always develop cancers in the bowel, often multiple, and
frequently at an early age. Recent obscrvations have shown that cases of long-standing
ulcerative colitis are liable to develop carcinomas of the rectum or colon: here again the
cancers may be multiple, and they are commonly highly malignant.

Pathology

Carcinoma of the colon may take the form of a large protuberant mass, of a malignant
ulcer with everted edges, or of a stenosing annular scirrhus growth. The protuberant

TAANSVERSE + DESCENDING

/ COLON 12:5%

HEPATI/ \)/‘/

FLEXURE
+
ASCENDING
COLON
+
CAECUM
'”‘l\‘ (\

SIGMOID
COLON
25%

RECTUM +
RECTOSIGMOID
50%

Fic 191 The distnibution of carcinomas in the large bowel About half occur in
the recturn, and half the remainder 1n the sigmord

type of growth is most usual in the cecum but 1s by no means confined to that region, and
large bulky growths may be found 1n any part of the bowel. The small annular growths
are rare and occur mainly in the left colon.

Microscopically, most of the growths are adeno-carcinomas, but vary m their degree
of differentiation so that tumours of high, low, and intermediate grades of malignancy
are encountered. Colloid carcinomas and anaplastic carcinomas account for the remain-
der. Anaplastic tumours and those of high malignancy metastasize early, so that the size
of a growth 1s hittle indication of the presence or absence of metastases.

As in other carcinomas, spread occurs by direct infiltration, by lymphatic and venous
embolism, and by seeding within the peritoneal cavity. The most important method of
spread is by the lymphatics, and the extent of surgcal excision must be planned so as to
remove the widest possible lymphatic field, irrespective of whether the nodes are enlarged
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or not; metastases may occur without enlargement of a‘node, or conversely an unin-
volved node may be grossly enlarged as a result of sepsis. Metastascs are l'requ:lcntly
found in the liver from venous embolism, and rarely sccondary deposits occur in the
lungs. Direct spread may result in adherence to the abdominal par.icties or t.o neig}}-
bouring viscera, and internal fistulx are sometimes so caused. In this connccuo.n, itis
important to realize that the highly infective nature of the content ofthe. colon wx!l lcz{d=
to gross infection of any malignant ulcer. Thus the edema and fibrosis of sepsis will
increase both the bulk and fixity of the tumour, often to a considerable degree: size and
fixation alone therefore, unless massive, should not be deemed to render a growth in-
operable or the outlook hopeless. It is often found that very bulky adherent tumours are
of a low grade of malignancy, and radical removal may often result in long survival.

Clinical Features

The symptoms of a colon cancer differ according to the site of the lesion. This is to be
expected 1n view of the difference 1n calibre of the right and left colon, the different nature
of the content in the two sides, and to a certain extent the nature of the growth, those on
the right side being more frequently proliferating bulky growths.

The symptoms of growths in the right half of the colon are rarely directly suggestive
of colonic disease. Pain is the most common symptom, but may be a diffuse abdominal
ache or colic, or occur in the right iliac fossa and be ascribed to disease of the appendix.
Sometimes nausea, dyspepsia, lack of appetite and loss of weight occur and simulate
upper abdomunal disease. Not infrequently, fatigue and weakness due to anemia may
be the presenting symptoms, and such patients may be treated for secondary anemia for
some time before the underlying cause is discovered. An alteration in bowel habit, with
either constipation or diarrheea, and sometimes periods of both, occur in only about 30
per cent of these patients, while in only about 10 per cent is blood noticed in the motions.
In a small number of cases the finding of a lump in the right iliac fossa, either by the
patient or the doctor, may be the first indication of disease. Such a mass is palpable
on examination 1n about two-thirds of all patients with carcinoma of the right half
of the colon, and should always be carefully sought (Spear and Brainard, 1951,
Costello, 1952).

In cancer of the left half of the colon, where the content of the colon s solid, obstructive
symptoms usually predominate. Again pain 1s probably the earliest and most frequent
symptom, and is at first a rather vague recurrent aching or colic in the lower abdomen.
As obstruction increases, the severity and frequency of the attacks of colic will increase,
and may culminate in a complete intestinal obstruction. Alteration 1n bowel habit is
very common, constipation is the more usual, but attacks of diarrheea are Iikely to occur,
and more frequently cause the patient to seek medical advice. Blood in the stools is
noticed by the patient in about 50 per cent of cases. In less than a quarter of left-sided
growths will a mass be palpable on examination, either in the abdomen or through the
rectal wall.

A_certain number of cases of cancer of the colon come under medical care for the
first time when x}gey develop acute intestinal obstruction. The percentage of cases so
presenting has varied from 5 to 25 per cent in different series published, but in about 90 per
cent.of cases the site of the obstructing carcinoma was in the left colon. It is rare for a
carcinoma of the right colon to lead to complete obstruction until a very late stage,
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is the frequent finding of early cancerous changes in polyps removed surgically. Cases of
JSamilial polyposis coli nearly always develop cancers in the bowel, often multiple, and
frequently at an early age. Recent observations have shown that cases of Jong-standing
ulcerative colitis are liable to develop carcinomas of the rectum or colon: here again the
cancers may be multiple, and they are commonly highly malignant.

Pathology

Carcinoma of the colon may take the form of a large protuberant mass, of a malignant
ulcer with everted edges, or of a stenosing annular scirrhus growth. The protuberant
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Fic 191. The distribution of carcinomas in the large bowel About half occur in
the rectum, and half the remainder 1n the sigmoid

type of growth is most usual in the c:ecum but is by no means confined to that region, and
large bulky growths may be found 1n any part of the bowel. The small annular growths
are rare and occur mainly 1n the left colon.

Microscopically, most of the growths are adeno-carcinomas, but vary in their degree
of differentiation so that tumours of high, low, and intermediate grades of malignancy
are encountered. Colloid carcinomas and anaplastic carcinomas account for the remain-
der. Anaplastic tumours and those of high malignancy metastasize early, so that the size
of a growth is little mdication of the presence or absence of metastases.

As in other carcinomas, spread occurs by direct infiltration, by Iymphatic and venous
embolism, and by seeding within the peritoneal cavity. The most important method of
spread is by the Iymphatics, and the extent of surgical excision must be planned so as to
remove the widest possible lymphatic field, irrespective of whether the nodes are enlarged

~
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(Courtexy of Dr. Notman Henderson)

FiG 192 Banum enema—"filling-defect™ due to a carcinoma of the lower sigmoid colon. Note the
abrupt margins, and the irregular outline of the defect.
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In a very few cases, perforation of the bowel cither through or just above the growth
and causing peritonitis first brings the patient to hospital as an cmergency.

Diagnosis

If the results of the surgery of colon cancer are to improve, it is essential that cases
should reach the surgeon at an earlier stage: the diagnosis must be made or suspected
sooner. It is important that doctors should be familiar with the possible early symptoms,
and should arrange for investigation when suspicion is aroused. Thus any bleeding from
the bowel, any change of bowel habit, any abdominal colic, any pain or lump in the right
iliac fossa, any unexplained and persisting anemia, indigestion, or ill-health, should all
suggest the possibility of a colon cancer, and call for investigation. Even one attack of
diarrheea in a patient over 40 requires investigation unless there has been an obvious
infective cause.

In confirming the diagnosis, sigmoidoscopy and X-rays may both be necessary and
should be employed in that order. The sigmoidoscope will reveal growths in the lower-
most 10 or 121n. of the bowel, or by demonstrating blood in the lumen may indicate
a lesion at a higher level. Barium enema undertaken by a skilled radiologist will usually
demonstrate a carcinoma as a *“filling-defect” in the outline of the bowel (Fig. 196), but
oblique as well as antero-posterior views must be taken; the barium cnema must not
be relied on to demonstrate lesions in the upper rectum and recto-sigmoid, where sig-
moidoscopy is essential. Further, negative results from investigation on one occasion do
not exclude the presence of a small tumour, benign or malignant, in the colon, and
investigations should be repeated if symptoms persist. Occasionally, exploratory lapar-
otomy 15 indicated by the finding of blood on sigmoidoscopy or continued clinical
ion, despite a letely normal barium enema.

1%

Differential Diagnosis

Diagnoses such as “piles” and *colitis™ can be excluded by proper examination. The
condition which most closely simulates carcinoma both clinically and radiologically is
diverticulitis of the sigmoid, and distinction between them is sometimes impossible (see
p-418); they may both, of course, be present concurrently. Benign tumours of the colon
are another source of error, but the treatment is on similar lines to carcinoma so the
distinction 15 less important.

A palpable carcinoma of the colon must be distinguished both from other lesions
affecting the bowel and from swellings of other viscera, such as the kidneys, liver, gall
bladder, or spleen Carcinoma of the czcum in particular needs to be distingmished from
an appendix mass, Crohn’s disease, acinomycosis, and hyperplastic tuberculosis, and
the diagnosis 1s made largely from the history and chinical signs, as deformity of the
cazcum on barium enema may be seen in all. The possibility of amabic granuloma should
also be borne in mind. In any part of the colon a regional colitis may cause a clinical and
radiological picture very similar to that of carcinoma.

Treatment
Principles. The aim of surgical treatment is the removal of the growth with as wide
a margin as possible, both locally and in the lymphatic field, with restoration of normal
continuity and bowel function.
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test of blood-supply is to see fresh arterial bleeding from the cut edges of both cnd§,
which should be sectioned obliquely so as to ensure an ample blood-sup_ply to the anti-
mesenteric side. An open anastomosis in two layers without clamps is simple and. safe,
and there is no advantage in closed aseptic anastomosis; nor is there any necessity to
drain an intraperitoneal anastomosis unless there has been considerable soiling. If t'here
is the slightest doubt as to the perfection of the anastomosis, a temporary proximal
colostomy diverting the fiecal stream is advisable. .

There is still a very limited place for staged extra-peritonzal colectomy (the Paul-
Mikulicz operation) in the surgery of colon cancer. It might be considered in the follow-
ing circumstances: .

(1) Cases when in spite of preparation an unexpected degree of loading of the bowel
is found to persist at operation, and delay in order to do a preliminary colostomy is not
considered advisable. Primary anastomosis under these conditions may be hazardous.

(2) Cases when the patient’s condition deteriorates during the operation, which must
be completed rapidly.

It must be emphasized that the extent of the resection in the lymphatic field in an
extra-peritoneal colectomy should be as radical as by any other technique, and thus
the method should not be used for growths in the sigmoid colon (see p. 450). Though
advocated by some for right hemi-colectomy, it has never been widely adopted for this
operation, in which anastomosis has always been preferred.

Cancer in Different Sites
CzcuM, ASCENDING CoLoN, HepATIC FLEXURE

Unlike growths of other regions of the large bowel, czcal cancers are slightly more
common in women than in men. Frequently bulky, they may be fixed to the abdominal
parietes, but seldom invade any organ which cannot be removed. Growths in the region
of the hepatic flexure, however, may become adherent to the liver, to the gall bladder, or
to the second part of the duodenum and head of pancreas. Though such adherence may
make the operation more difficult and hazardous, a radical removal of the neoplasm
and all attached structures should be attempted in the absence of liver metastases or other
dissenmunation. Careful exploration and assessment is needed before the removal is
started, for adherence to the superior mesenteric vessels or to the portal vein and common
bile duct usually render the growth inoperable. The lymphatic drainage from these
growths is to glands lying along the ileo-colic and right colic vessels, which should be
tied at their origin from the main superior mesenteric trunk (Fig, 198). The right branch
of the middle colic should be tied high for growths at the hepatic flexure and it is some-
times advisable to tie the main trunk of that vessel. Hence a right hemi-colectomy is
always necessary, and continuity must be restored by anastomosis between lower ileum
and transverse colon. End-to-end anastomosis is often the simplest method, but if there
is considerable difference in calibre between ileum and colon, end-to-side anastomosis
with closure of the end of the colon is preferable—the blind end of colon should be as

§hort as possible. It 1s not necessary to reperitonealize the right colic gutter, but the gap
in the mesentery must be closed.

(_Ia§:s presenting with acute obstruction usually require a staged procedure, A
prelmfmar‘y tleo-transverse anastomosis in continuity relieves the obstruction, and
resection is undertaken 2-3 weeks later. Occasionally the ilec-ccal valve Tematins
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PREPARATION

The patient should come to operation in the best possible general condition, and with
any an@mia, protein or vitamin deficiency corrected. Admission to hospital well before
the operation js advisable in order to ensure this.

Ideally the colon should be so prepared that at operation it is collapsed and empty
and its contents sterile. Though this ideal is seldom fully attainable, satisfactory operat-
ing conditions can often be acheived, even in patients with considerable obstruction, by
means of mild aperients, bowel washouts, and a low-residue diet. For the last few days
before operation insoluble sulphonamides and antibiotics should be given to sterilize the
contents of the bowel (Lockhart-Mummery, 1954).

Patients presenting with acute obstruction require an operation 1o relieve the obstruc-
tion, usually a colostomy (see p. 294). No attempt should be made 1o remove the growth
at this stage, as a fully radical operation can hardly ever be achieved in the presence of
obstruction, and the risks of attempting it are great. Two or three weeks later, when the
distension and cedema will have settled and the bowel has been prepared, removal of the
primary growth can be attempted. A few patients with severe chronic obstruction will
be seen who are best treated on similar lines with a preliminary colostomy, but most
patients can be satisfactorily prepared for resection in one stage as outlined above.

ESSENTIALS OF OPERATION

Good relaxation and an adequate well-placed incision are essential; a long right or
left paramedian incision will be found to give good access in most cases. It has already
been emphasized that local fixity seldom prevents removal; when possible, other organs
to which the growth has become adherent should be removed en bloc without attempting
separation. Wide mobilization of the colon above and below the growth is the esséntial
step in the surgery of the large bowel; the meso-colon and its vessels are thus displayed,
and it is often surpnsing how wide an area of bowel and mesentery can be removed and
still allow the two ends to come together without tension.

CHOICE OF METHOD

In the early days of abdominal surgery, the resection of part of the colon and restora-
tion of continuity by anastomosis carried a formidable mortality. Between 1890 and 1900,
Bloch of Copenhagen, Paul of Liverpool, and Mikulicz of Breslau all described, apparently
independently, a staged extra-peritoneal method of resection of the colon, which greatly
reduced the risk of pentonitis. This method was adopted with minor modifications in
technique throughout the world, and enormously improved the results and decreased the
mortality of the surgery of colon cancer. Advances 1n anzsthesia and surgical technique,
and the advent of the sulphonamides and antibiotics, however, have greatly increased the
safety of intestinal surgery, and there has been a tendency in the last decade to abandon
the staged extra-peritoneal methods in favour of primary anastomosis. This is not only
more pleasant for the patient, but more important, it often permits 2 more radical cancer
operation to be carried out. Experience has shown that operative mortality is no higher
provided that certain principles are observed.

Safe anastomosis requires that both ends of bowel to be joined should have a good
blood supply, and that they should come together without tension. The only reliable
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The operation may be completed by immcdialc‘cncl'-tmcnd anastomosis, or byha
double-barrelled colostomy for later closure (Paul-Mikulicz method), depefujmg on the
particular circumstances and the surgeon’s wish, Cases of acute obsEructfon due to a
growth in the transverse colon are best treated by cecostomy or by a diversionary colos-

Fic 194 Extent of resection necessary for growths at the splenic
flexure and 1n the descending coton.
Carcinoma of Splenic Flexure
----- Carctnoma of Descending Colon

tomy 1n the ascending colon. A colostomy in the transverse colon proximal to the growth
would be a hindrance to a wide resection at the later operation, and is best avoided.

SPLENIC FLEXURE AND DESCENDING COLON

Growths in the region of the splenic flexure are often relatively “silent” and are
frequently advanced before the diagnosis is made. Acute obstruction often first brings
the patient under medical care. The growth if large may become adherent to the stomach,
the spleen or the left kidney, and these organs may also require removal. Lymphatic
drainage is both to glands along the left colic artery and to a lesser extent towards the
origin of the middle colic artery. In dealing with growths at the splenic flexure it is
necessary to ligate the left colic at its origin and to remove omentum and mesentery

widely on the proximal side. For growths in the descending colon the first sigmoid
artery may also need to be taken (Fig. 198).
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competent, so that the ccecum becomes very tense while the lower ileum is little dilated;
in such cases a crccostomy is cssential to prevent rupture, or alternatively immediate
resection and anastomosis after aspiration may be justified.

TRANSVERSE COLON

Growths of this part of the bowel arc often large, and in many cases a mass will be
palpable at the first abdominal examination. If the growth spreads through the bowel

Fic 193 Extent of resection necessary for carcinomas in the right
colon For growths at the hepatic flexure, the main trunk of the
muddle colic artery may need to be taken

Carcinoma of the Cacum
----- Carcinoma of the Hepatic Flexure

wall, the stomach 1s the organ most frequently adherent, and a gastro-colic fistula is
sometimes caused This 1s usually no bar to operative removal, as partial gastrectomy
can easily be carried out too, but adherence posteriorly to the body of the pancreas or
vital vessels 1s less favourable and often indicates moperability.

The lymphatic drainage from most of the transverse colon 15 to glands along t.hc
middle colic artery, which should therefore be tied as near to 1ts origin from the superior
mesenteric as possible, and a wide extent of mesentery should be taken. It will often be
necessary to mobilize both flexures 1n order to allow an adequate resection zm'd
anastomosis without tension, and most 1f not all of the great omentum and gastro-colic
omentum should be removed with the growth.
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become adherent to uterus, rectum, or bladder sometimes causing a vesico-colic fistula,
Partial cystectomy and hysterectomy may therefore be needed, and if necessary it is
usually possible to remove most of the rectum in continuity with the sigmoid and stil
restore continuity; rarely this is not possible and a combined excision of the rectum
becomes necessary. Advanced growths at ot below the pelvic brim may become adherent
to the ureter or iliac vessels, but can usually be freed by careful dissection.

Lymphatic drainage is to glands along the sigmoid and superior hzmorrhoidal
vessels, and then further to glands round the inferior mesenteric trunk. A wedge resec-

Fic. 196 Extent of resection necessary for growths of the sigmord
colon The inferior mesenteric artery is tied just below the origin
of the left cohc artery

tion of part of the sigmoid colon with ligature of the sigmoid vessels where they arise
from the superior hemorrhoidal is no longer considered adequate. In every sigmoid
growth the main superior hemorrhoidal vessels should be tied just below the origin of
the left colic, with anastomosis of descending colon to upper rectum (Fig. 196). The blood
supply to the rectum is not arrested by ligature of the main superior hzmorrhoidal
VES§els as was formerly believed, the inferior and middle hzmorrhoidals alone bein;

entirely ad?quate to supply the bowel certainly as high as the sacral promontory a 5
probably h.xg}ler. ].n certain cases, a more radical operation can be carried out by Jigz;tur:-e
of t_he main mfeno{- me.senteric trunk, as has already been discussed in the previous
section. Though this will often require anastomosis between left transverse colon and
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Operations for cancer on the left side of the colon can be made more extensive and
radical by ligating the inferior mesenteric trunk as it arises from the aorta, thus removing
a wider extent of mesentery and the lymphatic field to a higher level. The left extremity
of the transverse colon can then be swung down and joined to the upper rectum to restore
continuity (Fig. 195). This operation should certainly be done for growths with extensive

Fic 195 More extensive resection for growths in the left colon. The inferior mesenterc
artery 1s tied at its onigin from the aorta Following this, the blood supply through
the marginal artery 15 often sufficient to nourish most of the left colon, and the upper
extent of the resection may then be along the hine X-Y, which 1s equally radical Iym-
phatic clearance for growths of the sigmoid colon

lymphatic mvolvement, but whether it 1s advisable for all growths in the left colon is still
debatable. The technical difficulties are somewhat greater, particularly in fat subjects,
with a corresponding ncrease in the dangers over those of the standard operation.

Cases of acute obstruction due to growths in the descending colon are best treated by
a colostomy in the right half of the transverse colon. Czcostomy, or colostomy in the
ascending colon are probably better for growths at the splenic flexure, as the whole
transverse colon is then left free for mobilization if necessary.

SigmMoip CoLoN

This is the most frequent site of colon cancer. The sigmoid loop frequently lies in the
recto-vesical or recto-uterine pouch, and growths anising in this part of the colon may
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become adherent to uterus, rectum, or bladder sometimes causing a vesico-colic fistula,
Partial cystectomy and hysterectomy may therefore be needed, and if necessary it is
usually possible to remove most of the rectum in continuity with the sigmoid and still
restore continuity; rarely this is not possible and a combined excision of the rectum
becomes necessary. Advanced growths at or below the pelvic brim may become adherent
to the ureter o iliac vessels, but can usually be freed by careful dissection.

Lymphatic drainage is to glands along the sigmoid and superior hzmorrhoidal
vessels, and then further to glands round the inferior mesenteric trunk, A wedge resec-

FiG 196 Extent of resection necessary for growths of the sigmotd
colon  The nferior mesenteric artery is tied sust below the ongin
of the left colic artery
tion of part of the sigmoid colon with ligature of the sigmoid vessels where they arise
from the superior heemorrhoidal is no longer considered adequate. In every sigmoid
growth the main superior hemorrhoidal vessels should be tied just below the origin of
the left colic, with anastomosis of descending colon to upper rectum (Eig. 196). The blood
supply to the rectum is not arrested by ligature of the main superior hzmorrhoidal
vessels as was formerly believed, the inferior and middle hzmorrhoidals alone bei
entirely ad?qnate 1o supply the bowel certainly as high as the sacral promontol mg
p;ot:lably h.nglter. !n certain cases, a more radical operation can be ¢arried out by lirg);:;;e
:ec:i :nm?[“: mfenof me.semeric trun}(, as has already been discussed in the previous
. Though this will often require anastomosis between left transverse colon and
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Operations for cancer on the left side of the colon can be made more extensive and
radical by ligating the inferior mesenteric trunk as it arises from the aorta, thus removing
a wider extent of mesentery and the lymphatic field to a higher level. The left extremity
of the transverse colon can then be swung down and joined to the upper rectum to restore
continuity (Fig. 195). This operation should certainly be done for growths with extensive

FiG. 195 More extensive resection for growths in the left colon The inferior mesenteric
artery 15 tied at its origin from the aorta Following this, the blood supply through
the marginal artery 1s often sufficient to nounish most of the left colon, and the upper
extent of the resection may then be along the line X-Y, which 1s equally radical lym-
phatic clearance for growths of the sigmoid colon

Iymphatic involvement, but whether 1t 1s advisable for all growths in the left colon is still
debatable The technical difficulties are somewhat greater, particularly in fat subjects,
with a corresponding increase in the dangers over those of the standard operation.

Cases of acute obstruction due to growths in the descending colon are best treated by
a colostomy in the right half of the transverse colon. Cacostomy, or colostomy in the
ascending colon are probably better for growths at the splenic flexure, as the whole
transverse colon is then left free for mobilization if necessary.

Sigmorp CoLoN

This is the most frequent site of colon cancer. The sigmoid loop frequently Les in the
recto-vesical or recto-uterine pouch, and growths arising in this part of the colon may
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COLOSTOMY—C/ECOSTOMY—ILEOSTOMY
Colostomy

A coLosToMy may be terminal, when the distal bowel has been excised, or of loop type
in continuity, or the bowel may be divided and both ends brought out separately. It is
possible, after mobilization, to establish a colostomy in any part of the colon, but the
sigmoid colon or transverse colon are the usual sites. The more distally in the bowel the
stoma is made, the more formed will be the motion.

Management. Full control cannot be obtained with a colostomy, because neither the
sensory arc nor the sphincter muscles that together make for rectal continence can be
duplicated. However, in most cases the bowel will acquire its own rhythm within a few
weeks, and will act at regular times each day, usually twice m 24 hours. The patient will
soon learn what stimuli (such as a morning cup of tea) will provoke an action, and will
also learn what articles of diet are to be avoided as likely to cause looseness and irregu-
larity. By attention to this natural rhythm and to their diet, patients are thus able to
exercise a considerable measure of control over their colostomies and lead normal
lives with minimal disability (Gabriel, 1949, Dukes, 1947).

Certain patients never attain a regular rhythm, and may have frequent small actions
which make the colostomy a burden. These patients are happier with regular self-
administered washouts of the bowel, and should be taught the technique. The essential
points are that the catheter used must have a soft blunt tip, that force should never be
used when inserting it into the bowel, that tap-water should be used for the washout, and
that the fluid should be run in at low pressure from a can. The only danger of the washout
regime is perforation of the bowel, which will be prevented by attention to these points.

A patient with a colostomy should wear a pad of gauze and cellulose over the stoma,
and a wide firm belt to give some support to the abdominal wall. A flat disc of plastic or
cardboard may be incorporated in the dressings over the stoma, but cup appliances
should never be used as they invariably lead to hernia formation by suction.

Complications. The most common complications are stenosis at skin level, and ventral
hernia round the colostomy; minor degrees are frequent, and if severe they may require
reconstruction of the stoma. Loop colostomies are more liable to the complication of
prolapse, particularly in children, while sometimes the opposite complication, refraction
of the spur, necessitates refashioning. Small gut obstruction may occur round any
artificial stoma, but is particularly likely to happen if a loop of bowel passes down be-
tween a left iliac colostomy and the left flank. This can be prevented by closing this
lateral space with a purse-string suture when making the colostomy.

Cecostomy

Cacostomy 1s still sometimes performed in cases of obstruction of the large bowel.
The ccum may be mobilized and exteriorized over a rod, as in making a loop colostomy,
but more frequently a large-size catheter is sutured into the czcum which s then fixed
to (h_e anterior parietal peritoneum at the wound margins. This type of tube czecostomy
requires repeated gentle irrigation to keep the tube patent and prevent blockage, but if
this is d.one itis very effective in decompressing the colon. It has the advanta,ge that
closure is usually spontaneous and fairly rapid when the tube is remaoved.
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rectum, in many cases the blood-supply from the middle colic through the marginal
artery is ample to the wholc descending colon, allowing an equally radical operation
with less mobilization of bowel (Fig. 196).

It will be appreciated that these more radical operations require restoration of con-
tinuity by intra-abdominal anastomosis, as after ligation of the superior hxmorrhoidal
artery the blood-supply to the distal sigmoid is inadequate, although the rectum is well
nourished; so there is not enough distal bowel to reach the surface and allow of an
extraperitoneal anastomosis.

Acute obstruction from a growth of the sigmoid colon is best dealt with by a colos-
tomy in the right side of the transverse colon, where it will not interfere with the later
operation. The temptation to do an immediate Paul’s operation for an obstructing
growth in the sigmord should be resisted; clearance both in bowel and mesentery is
seldom adequate, and local recurrence is not infrequent.

Palliative Procedures. Cases will be seen which arc beyond surgical cure, either
because of clinical or radiological evidence of metastases, or because metastases are
found when the abdomen is explored. If, as is often the case, the primary growth is still
locally operable, it is usually advisable to resect it with immediate anastomosis as this
often seems to delay the progress of the discase as well as preventing obstruction. In
cases where the growth is fixed and removal would be hazardous, a palliative short-
circuit is often possible and obviates the risk of obstruction. Ilco-colostomy for growths
of the right colon and colo-colostomy between transverse colon and sigmoid for growths
of the left colon are useful procedures; side-to-side anastomosis in continuity is safest,
as this method avords any long blind loops of gut which might later cause trouble.

1t has already been explained that local fixity is seldom a sound reason for declaring
a growth inoperable. With no other cancer is courageous surgery more amply rewarded,
and patients with large and apparently fixed growths should never be declared inoperable
without a laparotomy and often a trial dissection.

Resuits

The advances in medical science in the last decade are reflected in this branch of
surgery as in many others. Thus the operative mortality of resections of the colon for
cancer as published recently by several authors has been under 4 per cent, while the
operability rate (the removal of the primary tumour) 1s over 90 per cent (Colcock, 1951,
Morgan, 1952).

The end results naturally depend on the histological grade of malignancy of the
tumour and on the extent of its spread at the time of removal. Of all patients submitted
to radical operation in the absence of hepatic or other irremovable metastases, about 50
per cent are alive at 5 years. The results are shightly better for growths of the right colon
than for those of the left side.

Other Malignant Tumours
Sarcomas of the colon are very rare. Leiomyosarcomas have been reported, as also
have lymphosarcomas and other forms of the reticul Malig lanomas are
equally uncommon. Carcinoid tumours are rare in the colon, and most have been accidental
findings in specimens removed for other reasons; a few cases have been reported which
presented as obstructive lesions and were found to have lymphatic metastases.
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COLOSTOMY~—C/ECOSTOMY-—ILEOSTOMY
Colostomy

A coLoSTOMY may be terminal, when the distal bowel has been excised, or of loop type
in continuity, or the bowel may be divided and both ends brought out separately. It is
possible, after mobilization, to establish a colostomy in any part of the colon, but the
sigmoid colon or transverse colon are the usual sites. The more distally in the bowel the
stoma is made, the more formed will be the motion.

Management. Full control cannot be obtained with a colostomy, because neither the
sensory arc nor the sphincter muscles that together make for rectal continence can be
duplicated. However, in most cases the bowel will acquire its own rhythm within a few
weeks, and will act at regular times each day, usually twice in 24 hours. The patient will
soon learn what stimuli (such as a morning cup of tea) will provoke an action, and will
also learn what articles of diet are to be avoided as likely to cause looseness and irregu-
larity. By attention to this natural rhythm and to their diet, patients are thus able to
exercise a considerable measure of control over their colostomies and lead normal
lives with minimal disability (Gabriel, 1949, Dukes, 1947).

Certain patients never attain a regular rhythm, and may have frequent small actions
which make the colostomy a burden. These patients are happier with regular self-
administered washouts of the bowel, and should be taught the technique. The essential
points are that the catheter used must have a soft blunt tip, that force should never be
used when inserting it into the bowel, that tap-water should be used for the washout, and
tha.t the fluid should be run in at low pressure from a can. The only danger of the washout
regime is perforation of the bowel, which will be prevented by attention to these points

A patient with a colostomy should wear a pad of gauze and cellulose over the stoma,
and a wide firm belt to give some support to the abdominal wall. A flat disc of plastic or
cardboard may be incorporated in the dressings over the stoma, but cup appliances
should never be used as they invariably lead to hernia formation by suction.

(:'omplications. The most common complications are stenosis at skin level, and ventral
herniq round the colostomy; minor degrees are frequent, and if severe they may require
reconstruction of the stoma. Loop colostomies are more liable to the complication of
prolapse, particularly in children, while sometimes the opposite complication, retraction
of fhf{ spur, necessitates refashioning. Small gut obstruction may occur round any
fvr:;ﬁcnal smn_uf, but is particularly fikely to happen if a loop of bowel passes down be-

]al;:la left 111:_1c colostomy ?nd the left flank. This can be prevented by closing this
space with a purse-string suture when making the colostomy.

Cacostomy

TheCC:;iostomy is stil] sometimes performed in cases of obstruction of the large bowel.

bt :T; may be mobilized :jmd extenon’zed overa f”d' as in making a loop colostomy,

Y ‘het; . r.equent!y a larg't:-slze catheter is sutured into the cecum which is then fixed

requires erior parietal pfn_tone:um at the wound margins. This type of tube cacostomy

e d:;pe'ale_d gentle lrn;:;atl?n 10 keep the'tube patent and prevent blockage, but if

s € it is very effective in dec9mpressmg the colon. It has the advantage that
ure is usuafly spontaneous and fairly rapid when the tube is removed,



x

452 TEXTBOOK OF BRITISH SURGERY

Heostomy

Apert from the rare occasion when a Joop ileostomy may need to be established as an
emergency, a terminal jleostomy is preferable; that is the bowel is divided, and the
proximzal end brought out throuzh 2 stab incision as the functioning stoma. The distal
end may be oversewn and droppad back, or exteriorized well away from the functioning
ileostomy, or removed with the colon. Itisimportant that the stoma should b away from
boay prominsaces 2ad from the umbilicus to allow of proper fitting of an appliance.

Mzr2gemert. An ilzostomy difiers from a colostomy in that it acts at frequent and
J2ss regular intervals, and that the efiux is more fluid; hence some form of appliance is
necessary in which the efffux can be collected. Many types have bzen designed, and there
is no doubt thet 2ppliances which adhere to the skin round the stoma are the most
sztisfactory. The original appliance of this d2sign was the American Kosnig-Rutzen bag,
but other forms, adhzring either by a spacial paste or by double-sided zinc oxide plaster
2re pow zvailzble in this country. With such an 2ppliance, ths patient is ablz to return
to work zod to pursue 21l normal social zetivities. A good ilzostomy should cause the
patient very little trouble, 2nd there is no doubt that an ileostomy is compatible with
perfect health (Connsell and Lockhart-Mummery, 1959).

Complicztions
“ILeosToMy Dysruxcmion™

This nzme is given to the partial intestinal obstruction which is the most frequent
complication after ilzostomy, occurring in soms d2gres in about half the patients. Itis
dne panly 10 the fixation of the Jower ileum and partly to the resistance to intestinal flow
caused by the abdominal wall, 2nd is accentuated by any scarring or contraction at the
stoma. It is characterized by mild colic, irregularity of ileostomy action—sometimes
completz cessation but more usually a persistently profuse and liquid efflux—and some~
timzs by vomiting and fliid and electrolyte imbalance, the latter ofien severe. It occurs
most frequently in the second week after ileostomy, and the patient may become ill and
toxic and lose weight 2s a result (Warren and McKittrick, 1951).

Treatment in mild czses is by digita] dilation of the stoma and the frequent passags
of 2 catheter into the flsum; in more severe cases the ileostomy may nzed to be recon-
structed.

ProLapst
Some patients seem to be particularly prone to this complication, which is not always
prevented by fixing the ileal mesentery to the 2bdominal wall when making the ileostomy.
If the prolapse is only 2n inch or two no treatment is necessary. However, a massive
prolzpsz may occur and esen strangulate; in such cases operation is required and the
fleostomy must be refashioned. Unfortunately there can be no guarantee that a similar
coursz of events will pot happen agzin.

ReTRACTION
The ilzostorny may retract 1o skin Ievel when the patient lies down, and this Jeads to
difficlty inp menagement. The ileostomy should be reconstructed if stenosis has occurred
or if ths retraction is making control by the zppliance difficult.
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Fistuta

This most often occurs at skin level, and is due to trauma, the responsible agent being
in most cascs the sharp rim of an appliance which has slipped and rubbed against the

ileal spout. 1t may also arise from rough handling or carcless suturing at the time that
the ilcostomy is made.

Sometimes joining the fistula and the main opening will restore a satisfactory ilcos-

tomy, but in many cases it is necessary to reconstruct the ifeostomy and amputate the
last inch or so of ileum which includes the fistula.
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Tleostomy

Apart from the rare occasion when a Joop ileostomy may need to be established as an
emergency, a terminal ileostomy is preferable; that is the bowel is divided, and the
proximal end brought out through a stab incision as the functioning stoma. The distal
end may be oversewn and dropped back, or exteriorized well away from the functioning
ileostomy, or removed with the colon. Tt isimportant that the stoma should be away from
bony prominences and from the umbsilicus to allow of proper fitting of an appliance.

Management. An ileostomy differs from a colostomy in that it acts at frequent and
Iess regular intervals, and that the efflux is more fluid; hence some form of appliance is
necessary in which the efflux can be collected. Mauny types have been designed, and there
is no doubt that appliances which adhere to the skin round the stoma are the most
satisfactory. The original appliance of this design was the American Koenig-Rutzen bag,
but other forms, adhering either by a special paste or by double-sided zinc oxide plaster
are now available in this country. With such an appliance, the patient is able to return
to work and to pursue all normal social activities. A good ileostomy should cause the
patient very little trouble, and there is no doubt that an ileostomy is compatible with
perfect health (Counsell and Lockhart-Mummery, 1954).

Complications
“ILEOSTOMY DYSFUNCTION™

This name is given to the partial intestinal obstruction which is the most frequent
complication after ileostomy, occurring in some degree in about half the patients. Itis
due partly to the fixation of the lower ileum and partly to the resistance to intestinal flow
caused by the abdominal wall, and is accentuated by any scarring or contraction at the
stoma. It is characterized by mild colic, irregularity of ileostomy action—sometimes
complete cessation but more usually a persistently profuse and liquid eflux—and some-
times by vomiting and fluid and electrolyte imbalance, the latter often severe. It occurs
most frequently in the second week after ileostomy, and the patient may become il and
toxic and lose weight as a result (Warren and McKittrick, 1951).

Treatment in mild cases is by digital dilation of the stoma and the frequent passage
of a catheter into the ileum; in more severe cases the ileostomy may need to be recon-
structed.

PROLAPSE
Some patients seem to be particularly prone to this complication, which is not always
prevented by fixing the ileal mesentery to the abdominal wall when making the ileostomy.
If the prolapse is only an inch or two no treatment is necessary. However, a massive
prolapse may occur and even strangulate; in such cases operation is required and the
ileostomy must be refashioned. Unfortunately there can be no guarantee that a similar
course of events will not happen again.

RETRACTION
The ileostomy may retract to skin level when the patient lies down, and this leads to
difficulty in management. The ileostomy should be reconstructed if stenosis has occurred
or if the retraction is making control by the appliance difficult.



CHAPTER XV
ABDOMINAL ACTINOMYCOSIS

Zacuary Cort

ABDOWNAL actinomycosis is not common but it occurs more frequently than is generally
supposed. Many cases are missed during life and discovered only at post-mortem
examination.

Actinomyces boris often lies latent in the crevices of carious teeth and portions of
the organism may be swallowed. If they survive they may give rise to pathological lesions
in the wall of, but more often outside and adjacent to the particular part of the intestinal
canal in which they happen to be. The varicties
which occur are gastric, intestinal, ileoccal, and
colonic; from any of these the liver may be in-
volved by metastasis. <

Gastric Actinomycosis. The actinomyces may
actually form an inflammatory mass in the wall of
the stomach. Behning described such a lesion which
caused pyloric stenosis; partial gastrectomy was
performed and the actinomyces was identified in
microscopic sections of the pylorus (see Fig. I).
More commonly the actinomycotic lesion develops
after perforation of a peptic ulcer; one assumes
that the organism escapes at the time of perfora-
tion and slowly develops outside the stomach. Mr.
Edric Wilson has given me the clinical history of
such a case.

A woman aged 54 was adoutted to hospital with three

(From “Aennomycons,” Zachary Cope. Oford

days ustory of colicky right upper quadrant pain, vomiting, Lmrernty Press) .
flatulence, and pyrewa. The signs and symptoms were those ~ 1'C, 197 Actinomycosis of duodenum.
of acute chol is. The attack subsided under (After Befiring }

by squhad:azinJe for ten days.
Two months later the patient was re-admutted to hospital

. Twom She had lost two stones in weight and
e s e Sdad s et 1 ~he ~exia. Barium meal showed the

. . oo *d almost complete achlorhydna.

* . o . . 1¢ pus which escaped contained

s v . L C ' «+ complete disappearance of the

It would appear likely that the initial attack was due to a small perforation of the
pyloric part of the stomach.

With patients 1n whom a perforated peptic ulcer has been successfully sutured but
who§e post-operative course is not satisfactory, the surgeon must always consider the
possibility of a sub-hepatic focus of actinomycosis. In most cases the signs may point to
tahsub-phrenic abscess and diagnosis will depend upon detecting the organism in

€ pus,

A%S
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CHAPTER XV
ABDOMINAL ACTINOMYCOSIS

Zacuary Copt

ABDOMINAL actinomiycosis is not common but it occurs morc frequently than is generally
supposed. Many cases are missed during life and discovered only at post-mortem
examination, .

Actinomyces bovis often lies latent in the crevices of carious teeth and portions of
the organism may be swallowed. If they survive they may give rise to pathological lesions
in the wall of, but more often outside and adjacent to the particular part of the intestinal
canal in which they happen to be. The varieties
which occur are gastric, intestinal, ileoczeal, and
colomic; from any of these the liver may be in-
volved by metastasis. <

Gastric Actinomycosis, The actinomyces may
actually form an inflammatory mass in the wall of
the stomach. Behring described such a lesion which
caused pyloric stenosis; partial gastrectomy was
performed and the actinomyces was identified in
microscopic sections of the pylorus (see Fig. 1).
More commonly the actinomycotic lesion develops
after perforation of a peptic ulcer; one assumes
that the organism escapes at the time of perfora-
tion and slowly develops outside the stomach. Mr.

Edric Wilson has given me the clinical history of
such a case.

A sinennm noad £4 - o o1

(From ““Actinomycosis* Zachary Cope, Oxford
Driversity Prosd 7 Core. Oxf

, Fig 197. Actinomycosis of duddenum

Ot acute cholecy The attack subsided under t (After Bebring )
by sulphadiazine for ten days.
Two months later the patient was re-adnutted to hospital She had lost two stones in weight and
there was now a firm rrasmdad oo altfen o oL . e . the
. dria,
ined
* the

It would appear Iikely that the initial attack was due to a small perforation of the
pyloric part of the stomach.

With patients i.n whom a perforated peptic ulcer has been successfully sutured but
whose post-operative course is not satisfactory, the surgeon must always consider the

posstbility of a sub-hepatic focus of actinomycosis. In most cases the signs may point to
a sub-phrenic abscess and din

the pus, gnosis will depend upon detecting the organism in
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Actinomycosis of the small intestine is very rarc. In the remarkable case recorded by
Sir G. Gordon-Taylor a large hard mass adjacent to the small bowel closely simulated a
malignant mass and was successfully excised together with the affected bowel (see Fig. 177).

Tleo-czcal Actinomycosis. The most common actinomycotic lesion within the abdo-
men is that which arises in the right iliac fossa following an attack of acute perforating
appendicitis. Presumably the organism escapes from the lumen of the appendix at the
time of perforation. Nothing unusual is noted at the time of operation, but within two or

Fic 198 X-ray of thorax and abdomen

Fic 199 Actnomycotic mass in mesentery of small

after anfection of Uiac smus  (Sir mtestine (Sir G Gordon-Tayl,
Heneage Ogilvie’s case ) ¢ vlor)

CFrom “ Actinomycosts,” Zachary Cope, Oxford Unitersity Press)

three weeks a hard lump develops in the night iliac fossa and around the sinus (if a drain-
age tube has been serted). The mass 1s painless and, unless correctly diagnosed and
treated, steadily increases 1n size. It may spread upward toward the kidney and liver,
medially through the psoas towards the spinal column, or downwards into the pelvis. If
a sinus has persisted 1t may be possible to obtain the actinomyces from it. Otherwise,
sooner or later, an abscess will form and come to the surface, where it will be incised and
reveal the causative organism.

The hardness and painlessness of the mass may simulate malignant disease, but the
low irregular fever, gradual extension, and the fact that 1t follows an operation for ap-
pendicitis, generally put one on the right track.

Sometimes a simlar lesion arises without the history of any recent attack of appendi-
citis. One must assume that there had been an attack which was mild and unnoticed.
The diagnosis 1s correspondingly more difficult until a local abscess forms

The nsidtous way 1n which the disease may spread from the iliac fossa was well
shown in the case of a patient who was under the care of Sir Heneage Ogilvie;
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F4Uot ot shasmnar maet af thic track was continuous with the anterior
was outlned, Treatment by penicillin
' ace of fump (sec Fig. 3).

v

Actinomy cosis of the Colon. Actinomycosis of the colon has always (so far) been
mistaken for cancer of the colon until very late in the course of the discase. It has usually
been diagnosed by the examination of a microscopic section of the cxcised mass, or by
the finding of the actinomyees jn the pus of an abscess which has formed and pointed on
the surface.

Actinomyecosis of the Liver is not uncommon. It may be secondary to a focus in the
stomach, intestine or elsewhere within the portal area, or it may be due to direct exten-
sion from an ileo-cecal mass. At first the lesion in the liver is firm in texture and, to
naked eye inspection, looks like a focus of
malignant disease. Later it softens, forms
loculated abscesses, and may by extension
infiltrate the abdominal wall and form a
superficial abscess. Alternatively the sup-
purative process may invade the right lobe
of the diaphragm and rupture into the
thorax, either causing an empyema ot in-
fecting the bronchial tract.

Occasionally the primary focus of
actinomycosis may have been very small
and insignificant and may not have caused
any symptoms; in such a case the hepatic
focus may appear to be primary and cause
great difficulty in diagnosis. It may need an
abdominal exploration and the removal of
a small portion for biopsy in order to make
certain of the diagnosis. (From* Actinomycasis,” Zachary Cope, O'<ford Unicersity Press)

The possibility of actinomycosismustal-  Fig. 200 Soltary actinomycosis of kidney (Israel )
ways be considered when irregular swellings

occur in the liver, particularly when there is also irregular fever and gradual loss of
weight and s.trength. When exploration is out of the question it is worth trying treat-
ment by penicillin and the sulphonamides, for there are few cases of actinomycosis which
will not rapidly improve under this treatment,
thei;:;:,:m}{:?/zisb::r:he Kidge)’- Only about a dozen cases of primary actinomycosis of
bundl fyh " recorded. The symptoms are similar to those resulting from car-
uncle of the kidney and itis unlikely that correct diagnosis will be made before exploration.

Nephrectomy has usually been performed for this condition. If it were possible

to diagnose with certainty, then the condition should subside under appropriate drug
treatment.

& Pfelvic Acti-nomycosis. In women the ovaries and Fallopian tubes have frequently been

¢ site of actinomycosis, usually as an extension from an ileo-ccal focus, but possibly
(ra:;ly) by infection extending up the cervical canal. The ovary appears to be a good
medium for the growth of the actinomyces. Actinomycosis of the adnexa would scarcely

be differentiated from septic infection of the tubes before operation. The surgeon would
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have his suspicions aroused if the inflammatory process had infiltrated the pelvic wall
and was of a gristly consistency. In spite of removal of the tubes*and ovaries the sup-
purative process will almost certainly continue unless its true nature be recognized and
treatment by appropriate drugs commenced. Pelvic actinomycosis differs from all other

(From ““Actinomycosis® Zachary Cope, Oxford Unieersity Press)

Fic 201 A of liver growth (R.CS Museum)

pelvic inflammations m that 1t tends to penetrate through the sciatic notch nto the but-
tock where an abscess forms and needs incision  If not diagnosed earlier the true nature
of the condition will then be recogmsed.

Treatment and Prognosis of Abdominal Actinomycosis
Formerly actinomycosis within the abdomen was of gloomy prognosis. Now that we
have the antibiotics and the sulphonamides to help us the outlook is pronusing  Provided
these drugs be given in sufficient doses for long enough most cases should recover. The
writer has found pemcilln the most efficacious drug. Treatment should be continued
for some weeks after all symptoms have disappeared.



CHAPTER XVI
RECTUM AND ANUS

SURGICAL ANATOMY

Henry R. TrHoMPSON

THE rectum is continuous above with the sigmoid colon and ends below at the anal
canal, Anatomically, it commences opposite the third sacral vertebra, its upper two-
thirds being partly covered by peritoneum. . .

Pathological lesions in the segment of bowel from the true pelvic brim to the third
sacral vertebra are in their behaviour similar to rectal lesions and it is convenient for
descriptive surgery to recognize here a rectosigmoid zone where larger lesions may in-
volve both rectum and colon.

The rectum is not, as its name implies, straight. Tt has antero-posterior and lateral
curves,

The surgical anal canal commences at the point where the rectum passes through the
musculo-fascial pelvic diaphragm of the levator ani muscle and terminates in 2 longi-
tudinal antero-posterior slit. It is surrounded by the sphincter ani muscles.

The 1ntestine, in common with other tubular structures in the body, has the basic
structure of a lining, an areolar coat, and outer longitudinal and inner circular muscle
coats of plain, unstriped, involuntary muscle.

At the termination of the intestine its components are modified; it is re-inforced with
striped voluntary muscle and acquires a sensory nerve supply which brings the evacua-
tion of the intestinal contents under the control of the voluntary nervous system.

The compostte, complex muscular structure of the ano-rectal region is best under-
stood by tracing the muscular components of the rectum to their termination.

Longitudinal Muscle Coat. As the longitudinal muscle coat passes down through the
levator ani, fibres of the puborectalis portion of this muscle join 1t to form the conjoint
longitudinal muscle. As this muscle passes downwards between the external sphincter
and the circular muscle coat (internal sphuncter) its fibres become fibro-elastic and pass
mwards between the muscular fasciculi of the internal sphincter and outwards through the
external sphuncter muscle. The main body of fibres fan out and pass through the most
superficial portion of the external sphincter to be inserted into the overlying perianal skin.

Fibres passing outwards between the superficial and deeper portions of the external
sphincter muscle divide the ischio-rectal fossa into perianal and ischio-rectal spaces.

An anterior condensation of fibres is attached to the triangular ligament, to the
urethra, and to the apex of the prostate and represents the recto-urethralis muscle.

Circalar Muscle Coat. Below the levator am, the circular muscle coat becomes
thickened and forms the internal sphincter ani muscle. It varies in thickness and in length.
Its lower border can be felt just within the anal canal and a distinct depression can be
felt between 1t and the inner aspect of the sut
ANAL INTERMUSCULAR DEPRESSION.

—_

ous external sphi muscle—the
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LONGITUDINAL MUSCLE COAT MUCOUS MEMBRANE

LEVATOR ANI
INTERNAL SPHINCTER

LEFT

RIGHT
EXTERNAL SPHINCTER

Tic 202, Coronal section through closed anal canal,
Right side  showing of contoint | dinal muscle,
Left side. conjoint longitudinal muscle removed. Hzmorrhoidal
varicosity 1n submucosa

LEVEL OF
NO.

RECTAL

RING

EXTERNAL
SPHINCTER
FIXED
POINT
OF ANAL INTERNAL
MUCOSA SPHINCTER
SuB.
CUTANEOUS
EXTERNAL
SPHINCTER
(3
(a)
VISIBLE INTER-HAMORRHOIDAL DEPRESSION
(b)
FiG 203 Coronal section through partly opened anal canal
(a) Finger at palpable intermuscular depres- (b) Showing formation of inter-hemorrhotdal
sion Fixed pomnt of anal mucesa to internal when a hoid

sphancter shown
(Longitudinal muscle onmutted for clanty )
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The External Sphincter Ani may be divided into a subcutancous, a superficial and a
deep portion. The subcutancous external sphincter is an anm.llar muscle band surround-
ing the anal orifice. Its fibres decussate anteriorly and posteriorly. Posteriorly the com-
missural fibres are occasionally replaced by muscle slips attached to the superficial
external sphincter on either side.

The superficial external sphincter muscle is elliptical and attached to the coccyx
behind and the perincal body in front. The decp external sphincter is annular and its
upper margin ean be defined anteriorly but posteriorly it blends with the puborectalis
portion of the levator ani. .

The three portions of the external sphincter muscle constitute a muscle tube which
surrounds the anal canal and the corresponding muscle tube of the internal sphincter
muscle. This relationship of external to internal sphincter as one tube within another
must be emphasized. 1t is not, as has so often been depicted and described in the past,
one muscle ring superimposed on the other.

Where the rectum passes through the levator ani muscle the ano-rectal ring is formed.
1t can be defined by palpation on contraction of the anal sphincters; it can be seen closing
the anal canal over the end of a withdrawing proctoscope.

The ano-rectal ring is formed behind and at the sides by the sling of the puborectalis
muscle and in front, where the puborectalis is deficient owing to its attachments to either
side of the os pubis, by the deep portion of the external sphincter muscle.

The corresponding parts of the internal and longitudinal muscle coats of the rectum
are included in this ring. It is destruction of this ring that will result in incontinence and
preservation of a small slip 1s adequate for control of fzces.

The ano-rectal ring has in the past been confused with the internal sphincter muscle.
In fistula operations the external and internal sphincter muscles can be divided provided
the ano-rectal ring is left intact.

Lining of Anal Canal. The rectum is lined by a pink membrane of tall columnar
mucus secreting cells. Being loosely attached to the underlying structures, it is thrown
into folds in the upper part of the anal canal—the columns of Morgagni. In this region
the columnar cells become cuboidal. The columns of Morgagni terminate in small
crescentric valves and here the lining changes from cuboidal to transitional epithelium.
The line formed by these valves has a scalloped edge. It has been referred to as the
dentate, pecttnate or valvular line. As mucous membsane changes to skin of anal canal
at this point, it 15 also referred to as the muco-cutaneous junction. Below the valves the
anal canal is lined by squamous epithellum, which is adherent to a condensation of
longitudinal muscle fibres and submucosal tissue. It is smooth and thin and devoid of
hair follicles or sweat glands. At the anal margin the anal canal skin merges into the

true pigmented skin of anus with hair follicles and sweat glands,

Valves of Morgagni. These have practical significance: the pockets formed by the
valv'es. can become inflamed, giving rise to cryptitis. Anal intermuscular glands, small,
V?S.tlglal, tubular, transitional celled structures, arise in the valvular zone and both con-
ditions can be responsible for ano-rectal suppuration,

Cimz’la;:e:l ‘?sfc l?gv.l\)ston. These are ff:lds of mucous membrane, sometimes containing
res, usually three in number, a lower and upper fold on the left side

and a middle fold on the right anterior aspect of the rectum. Small tumours may be
obscured on their upper surfaces.
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Blood Vessels of the Rectum and Anus

The rectum and anal canal derive their blood supply from three sources:

(1) The superior hemorrhoidal artery, the continuation of the inferior mesenteric
artery.

(2) The middle hzemorrhoidal artery, a branch of the anterior division of the internal
iliac artery.

(3) The inferior hamorrhoidal artery, a branch of the internal pudendal artery.

The venous return takes place by the corresponding veins; the inferior mesenteric
vein drains into the splenic vein and thus into the portal circulation. The middle and
nferior haemorrhoidal veins drain into the internal iliac vein and thus into the systemic
circulation. There is an anastomosis between the venules of these two circulations in
the submucosa of the anal canal just below the valvular or dentate line,

Certain practical points must be noted about the arteries and veins of the rectum
and anal canal.

Arterjes. The distribution of the superior hemorrhoidal artery determines the number
and disposition of hemorrhoids (Miles, 1939). The superior hamorrhoidal artery at the
level of the third sacral vertebra divides nto a left and right branch. The right branch
divides nto anterior and posterior branches, the left branch has no main subdivision. It
does, however, in common with the right posterior branch, have two small branches
which arise just before the termination of the parent vessel. Because of this anatomical
distribution the primary hamorrhoids develop at right anterior, right posterior, and left
1ateral positions in the anal canal and secondary hzmorrhoids develop one on either side
of the left lateral and right posterior hemorrhoids.

The next practical point 1s the question of the blood supply to the rectal stump after
excisions of the colon and upper rectum where contmuity of the bowel is restored by an
ileo- or colo-rectal anastomosis. When the rectum has been divided above the lateral
ligaments and the inferior mesenteric or superior hzmorrhoidal arteries ligated, the
middle hzemorrhoidal arteries are adequate blood supply to this length of rectal stump.
When the rectum and lateral ligaments (containing the middle hzemorrhoidal arteries)
have been divided and a short stump of rectum left above the levator ani muscle, the
inferior hzemorrhoidal arteries are an adequate blood supply for this length of stump.

It is difficult to devascularize any rectal stump that a surgeon might wish to use for
mtestinal anastomosis performed 1 this region at the present time. The bogy of critical
pomts and zones does not exist.

In elderly patients where the arterial tree has undergone severe athero-sclerosis, the
question of the blood supply to the proximal and distal end of a colo-rectal anastomosis
must be carefully considered in relation to the degree of arterial disease and there is no
doubt that in these cases the same freedom of approach in ligating the blood vessels
cannot be employed.

In combined excisions of the rectum the inferior mesenteric artery can always be
divided below the left colic branch to leave an adequate blood supply to the colostomy
and in the majority of cases it may be tied flush with the aorta, the left marginal branch
of the middle colic artery also proving adequate blood supply to the colostomy. The
middle hemorrhoidal arteries can be identified and ligated during division of the lateral
rectal igaments as they pass from the pelvic wall to the rectum.

The inferior hemorrhoidal arteries are divided during the perineal part of a combined
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excision of the rectum as they pass across the ischio-rectal fossa and a large constant
branch from the perineal branch of the internal pudendal artery is divided as it passes
across the perineum to supply the anterior part of the sphincter ani muscles. This artery,
because it is frequently divided during fistula operations, is known as “the artery of
fistula.”

Veins. Hemmorrhoids are varicositics of the superior hemorrhoidal veins. When
hemorrhoids become infected or strangulated, or in any severe infection of the rectum,
the possibility of infection spreading along the inferior hxmorrhoidal veins and causing
a portal pyemia is always present.

Rectal growths invade the tributaries of the inferior mesenteric vein and break off
to pass through the portal circulation of the liver which explains why the liver is the most
frequent site for rectal growth metastases. Because of this, the inferior mesenteric vein
should be ligated before mobilizing a rectal growth. This important principle of cancer
surgery, of shutting the venous escape route for cancer cells into the general circulation
by ligating the venous drainage before the primary tumour is mobilized, is especially
applicable to rectal growths. A certain amount of squeezing is unavoidable, especially
in large advanced growths filling the pelvis where infiltration of growth down venules has
probably already taken place.

As the superior hemorrhoidal veins form a plexus under the anal mucosa to consti-
tute the internal hemorrhoidal plexus so the inferior hemorrhoidal veins form a plexus
under the skin of the anal canal to constitute the external hamorrhoidal plexus.

Dilated veins of the external hemorrhoidal plexus rupture and the extravassated
blood clots to form a hard, rounded blue swelling known as an anal hematoma or
external hemorrhoid. This swelling may vary from the size of a small pea to an edema-
tous tumour involving the whole of one side of the anal margin. When extensive, an
anal hematoma can be difficult to diagnose from a prolapsed thrombosed internal
hzmorrhoid. With the latter a depression can always be observed between cedematous
anal canal skin and the thrombosed internal hzmorrhoidal plexus. This depression is
known as the INTER-HZEMORRHOIDAL DEPRESSION. It can also be seen in a simple pro-
lapsing hemorrhoid. It forms at the point where the anal canal skin is firmly fixed to
1he underlying submucosa and internal sphuncter muscle in contrast to theloosely attached

linings over the internal and external hemorrhoidal plexuses.

Nerve Supply. The anal canal and its musculature are supplied from both the
cerebro-spinal and autonomic nervous systems, Efferent impulses to the external sphinc-
ter muscle are transmitted down the internal pudic and perineal nerves deriving their
fibres ffof“ the second, third and fourth sacral anterior nerve roots. Afferent impulses
transmitting painful stimuli from the perianal skin and skin of the anal canal pass back
along corresponding nerves.
sac;?ll: S:-:sx\r::g;:h;t]ic supgly to ﬂ:e rec;:l&m aris.es from the second, third and fourth
rectum to contract ‘an; t!;;ﬂililt?:f:?sesl.linct:“:m ITPUIS’;ShaIO“g e 'ﬁbres cause the
rectum corues from the inferior mescnit)eric lr e i afx. ; e s PPl t0 the
the supenor hemorrhoinar el Tt ;&l exus in 1vrom of the aorta and passes down
fibres of the second, third and f . b sy b.y i o ersacral nerse, from

, ourth lumbar sympathetic ganglia. Efferent impulses

::iong the sympathetic nerves relax the rectal wall and contract the internal sphincter.
flerent autonomic impulses convey sensations of d fon. It is these impulses which




462 TEXTBOOK OF BRITISH SURGERY

Blood Vessels of the Rectum and Anus

The rectum and anal canal derive their blood supply from three sources:

(1) The superior hzemorrhoidal artery, the continuation of the inferior mesenteric
artery,

(2) The middle hamorrhoidal artery, a branch of the anterior division of the internal
iliac artery.

(3) The inferior hemorrhoidal artery, a branch of the internal pudendal artery.

The venous return takes place by the corresponding veins; the inferior mesenteric
vein drains into the splenic vein and thus into the portal circulation. The middle and
inferior heemorrhoidal veins drain into the internal iliac vein and thus into the systemic
circulation, There is an anastomosis between the venules of these two circulations in
the submucosa of the anal canal just below the valvular or dentate line,

Certain practical points must be noted about the arteries and veins of the rectum
and anal canal.

Arteries. The distribution of the superior hemorrhoidal artery determines the number
and disposition of hemorrhoids (Miles, 1939). The superior hemorrhoidal artery at the
level of the third sacral vertebra divides into a left and right branch. The right branch
divides into anterior and posterior branches, the left branch has no main subdivision. It
does, however, 1n common with the right posterjor branch, have two small branches
which arise just before the termination of the parent vessel. Because of this anatomical
distribution the primary hemorrhoids develop at right anterior, right posterior, and left
lateral positions in the anal canal and secondary hemorrhoids develop one on either side
of the left lateral and right posterior hemorrhoids.

The next practical point 1s the question of the blood supply to the rectal stump after
excistons of the colon and upper rectum where continuity of the bowel is restored by an
ileo- or colo-rectal anastomosis. When the rectum has been divided above the lateral
Iigaments and the inferior mesenteric or superior hemorrhoidal arteries ligated, the
muddle hemorrhoidal arteries are adequate blood supply to this length of rectal stump. |
When the rectum and lateral ligaments (containing the middle hzmorrhaidal arteries)
have been divided and a short stump of rectum left above the levator ani muscle, the
wferior hemorrhoidal arteries are an adequate blood supply for this length of stump.

It 15 difficult to devascularize any rectal stump that a surgeon might wish to use for
intestinal anastomosts performed 1n this region at the present time. The bogy of critical
pomts and zones does not exist.

In elderly patients where the arterial tree has undergone severe athero-sclerosis, tlzc
question of the blood supply to the proximal and distal end of a colo-rectal anastomosis
must be carefully considered in relation to the degree of arterial disease and there is no
doubt that 1n these cases the same freedom of approach in ligating the blood vessels
cannot be employed.

In combmed excisions of the rectum the inferior mesenteric artery can always be
divided below the left colic branch to leave an adequate blood supply to the colostomy
and in the majonty of cases 1t may be tied flush with the aorta, the left marginal branch
of the middle colic artery also proving adequate blood supply to the colostomy. The
middle heemorrhoidal arteries can be rdentified and ligated during division of the lateral
rectal ligaments as they pass from the pelvic wall to the rectum. .

The inferior hemorrhoidal arteries are divided during the perineal part of a combined
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noting the state of the perianal skin, fistulous openings, tell-tale skin tags, hematomata,
and prolapsed piles. The rectum is next palpated with the index finger covered by a
glove or finger cot and a square Jint shield. The finger should be lubricated with a water
sofuble bebrieant (K Y jetty, Lubatax. Patpation of the rectur is not merely the insertion
of the finger into the anal canal—the whole circumference of the rectum must be care-
fully palpated in its lower, middle, and upper thirds. Finally, the perincum must be
pushed up, with the index finger in situ, and often the bowel can be examined as far as
the sacral promontory.

While the right index finger is in the sectum, the left hand should palpate the lower

T s

(e)

®)

©

Fic 204
(a) Sims’ pattern proctoscope with light attachment
(5) Tubular proctoscope.
(¢) Graeme And: or

type
(d) Caldwell-Luc forceps A suitable nstrument for biopsy through a proctoscope
{e) Fistufa probes

abd_omen and the pelvis can thus be examined. Most anorectal lesions can be diagnosed
by inspection and palpation.

Palyation is followed by proctoscopy and sigmoidoscopy. The most useful procto-
Scope is the tubular type with attached light. A modification where the end is cut
obliquely (Graeme Anderson, Hirschman) allows the anal canal to be examined as the
Proctoscope is withdrawn. A pair of 8 in. dissecting forceps (Emmett’s) for swabhin;
and an instrument for biopsy should be available (Fig. 204). ®
N The full extent of hemorrhoids can be better assessed if the patient is asked 1o strain

awn gently onto the proctostope. The hremorrhoids will then distend into the end of

the instrument, If th i i
s e e hemorrhoids are large they will prolapse when the proctoscope
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imtiate the act of defecation which is a highly complex synergism of these two nervous
systems. Much remains to be understood about the working of both the external and
mternal sphincter muscles and there is no doubt, as suggested by Milligan, that the
external sphincter has a double nerve supply which enables it to remain in tonic contrac-
tion which can be re-inforced at will. Another muscle in the body with a comparable
action is the levator palpebra superioris.

Lymphatic Drainage. This occurs mainly in an upwards direction through lymphatics
and a chain of lymphatic glands along the inferior hemorrhoidal vessels. At the origin
of the inferior mesenteric artery, upward drainage is continued into the pre-aortic glands
and finally glands at the root of the left side of the neck may become invaded by second-
ary growth from glands round the cisterna chyli and the ceeliac axis,

Lymphatic drainage also occurs laterally along the lateral ligaments of the rectum and
over the fascia on the levator an1 muscle to involve glands of the pelvic wall. The anal
canal drains outwards to the superficial group of inguinal glands and from thence to the
deep inguinal glands and internal ihac glands,

Reference
Miles, W. E. (1939) Rectal Surgery, 1st Edion, Cassell, London, p. 122-128,

EXAMINATION OF A PATIENT WITH ANO-RECTAL DISEASE

It would be humbug to suggest that every patient presenting with rectal symptoms
should be examined routinely from head to toe. A general examination of the patient
must, however, always be borne 1n mind, especially at established rectal clinics where
attention 1s closely focused on the rectum and anus. Constitutional diseases may present
with ano-rectal signs and symptoms,

Before attending for ano-rectal examination patients should be reminded to evacuate
the bowels.

The region 15 extremely sensitive, its exposure causes embarrassment to most patients
who are also unable to see what the surgeon is doing. The surgeon must be gentle,
sensitive to the patient’s feelings, and be ready with a simple explanatory patter describing
what he is going to do and what the patient may probably feel. The few extra minutes
spent in this way secures a confident, co-operative, relaxed patient so essential for 2
complete and expeditious examination.

The three commonly used positions in which a patient with ano-rectal disease can be
examined are (1) the left lateral or Sims position, (2) the knee-chest position and (3}
Hanes’ or jack-knife position. The last position requires a special table; the first two
can be used on a standard examining couch or the patient’s bed. Every effort must be
made to make the patient comfortable and there is no doubt most patients prefer the left
lateral position, but it is not so convenient for the surgeon. In the knee-chest position
the patient kneels on the couch with the legs apart, the left shoulder on the couch and the
head turned to the left side. The back is then hollowed. When examined in this position
collars and tight blouses should be loosened and spectacles should be removed and placed
safely under the couch pillow. .

The examination proceeds in an orderly fashion: careful inspection with a good light,



RECTUM AND ANUS 467
ANAL FISSURE
Definition. A fissurc-in-ano is a split or tear in the skin of the anal canal.
Surgical Anatomy

It occurs commonly in the midline posteriorly, occasionally in the midline in front,
and exceptionally to one or either side of the midline. Unless the anus is everted the
fissure itself cannot be scen as it is placed in the lower 4-1 cm. of the anal canal and over-
fies the lower end of the internal sphincter muscle,

Longitudinal fibres can be seen in the floor of an acute fissure. These are thé fibres of
the corrugator cutis ani muscle derived from the conjoined longitudinal muscle.

As the fissure ulcerates deeper the white circular fibres of the internal sphincter
muscle are exposed and occasionally both sets of muscle fibres can be seen at the same
time.

Pathology. The passage of a large hard stool through the anus with overstretching
and splitting of the skin of the anal canal would appear to be the commonest cause. It
can occur, however, during attacks of diarrhoea. Young women in the puerperium are
prone to develop anterior fissures, presumably due to stretching and weakening of the
perineum during labour.

Prolapse of a large fibroid polyp may also tear the anal skin, the fissure so produced
being a little lateral to the midline.

The anal skin varies in texture in individuals and can be so fragile that gentle traction
to either side of the anal margin may cause a split.

As similar sized lesions on exposed surfaces heal rapidly there must be local factors
to explain why an anal fissure so frequently fails to heal. It is due to the fact that reflex
spasm of the sphuncter keeps the anal canal tightly shut and the inflammatory exudate
cannot drain away but remains in contact with the fissure. As a result the fissure edges
become undermined, especially at its base where a subcutaneous abscess may form. If
the abscess bursts and discharges a fistula results, its track frequently becoming epi-
thelialized.

The so-called ““sentinel pile” or skin tag can be seen in acute or chronic fissures and in
the first place it 15 probably formed by skin from the injured anal canal; with secondary
inflammatory changes this tag becomes cedematous and swollen and contributes to the
failure of healing,

A small **pseudo polyp” of anal mucosa may be present at the apex of the fissure.

When afissure b chronic d take place in the internal sphincter
muscle. Chronic inflammation terminates in fibrosis and the internal sphincter lying in
the floor of the fissure is 1nvolved in this change. The patient, moreover, to avoid dis-
Fo;nfcrt maintamns his stools in a semifluid state and the dilating effect of a formed stool
18 lost,

Signs and Symptoms. Severe, cutting pain during and after defacation is the main
symptom. Th‘s pain may last for an hour and can be so distressing as to make a strong
man faint. Slight bleeding and discharge _frequemly oceur and the patient may be con-
scious of a swelling at the anus. The discharge produces secondary changes in the
penanal skin and 15 a cause of pruritus ant.
oot AL e b sont ity e e

gitally or with instruments a surface anasthetic should be applied
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The simplest instruments are invariably the best, and the Lloyd-Davies type of
proximally lighted sigmoidoscope is no exception. It is easy to use, adaptable, and
stands up to hard wear and tear. Barrels of different length and calibre can be readily
mterchanged and a maguifying lens can be attached for detailed study of the bowel
mucosa. Again, with the sigmoidoscope, a pair of swab-holding and biopsy forceps is
required. Patterson’s forceps combine these functions adequately (Fig. 205).

Routine preparation of the bowel for sigmoidoscopy is a mistake. The presence of
blood, pus, and mucus 1n the lumen of the bowel are valuable clues to diagnosis, and
preparation may remove such evidence. The mucosa of the rectum and colon become

H
.

FiG. 205 Lloyd-Davies sigmotdoscope with magmifying lens attachment and Patterson combined
swab-holding and biopsy forceps

hyperzmic after enemata and this colour change may be mistaken for an early proctitis
or colutis.

Two glycerine suppositories inserted in the rectum and a wait of fifteen minutes will
usually lead to a successful evacuation in patients who attend for examination with the
rectum full of feces. Only after repeated failed examinations should the bowel be pre-
pared by washouts.

Patients with acute painful lesions are generally tensed, with the sphincter am 1t
spasm. These patients can be successfully and painlessly examined if a local anzsthetic
jelly (Xylocaine 2 per cent) or omtment (Decican 10 per cent) is gently inserted into the
anal canal on a throat swab and followed by a similarly lubricated finger. The painful
lesion is rendered anzsthetic, the sphincter relaxes, and a full examination can generally
be made. (See Chapter XII, Neonatal Intestinal Obstruction.)
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Conservative measures sometimes fail to heal an acute fissure-in-ano and refapse is
not uncommon,

Operative Treatment
A patient with an anal fissure asks for relief from the dread, fear: and p.ain of dan}y
defzcation. Treatment, therefore, should be simple and, if possible, immediately avail-
able without the wait for a hospital bed. o . - e
The lesion is 2 minor lesion and paticnts often procrastinate if a period of “‘in-patient
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BT T Fic 207 Instruments for sphincterotomy, Ricord brvalve speculum

treatment is recommended. The fissure becomes chronic and only the advent of complica-
tions persuades the patient to come into hospital.

Treatment which will relieve symptoms quickly is, however, available and results
in a permanent cure.

As emphasised by Eisenhammer (1951) the key anatomical structure in the treatment
of anal fissure is the internal sphincter ani muscle. Division of this muscle results in
painless healing of the fissure.

The internal sphincter can be divided under local anzsthesia in the out-patient
department at the time of consultation and for the majority no in-patient treatment is
required.

Domestic factors in individual cases may necessitate admission for 2448 hours. If

Ehe patient is nervous and apprehensive, has a long return journey and no help at home,
itis better to admit him for a short period.

n
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to the fissure. The ulcer can then be inspected; the presence of undermined edges,
polypi, fistule, and hezmorrhoids is noted. They play a part in determining treatment.

A tubular proctoscope of the Gracme Anderson or Hirschman pattern with an
oblique end gives a clear view of the anal canal and fissure area.

Differential Diagnosis is from other chronic ulcers of the anal canal. Traumatic,
tuberculous, syphilitic ulcers and squamous celled carcinoma have similar symptomology.
These ulcers, besides having their own character-
istic features, are not as a rule midline ulcers and
sphincter spasm is not so marked.

Conservative Treatment, An acute fissure will
heal aided by local applications and injections of
ansthetic solutions into the tissues round the
anal canal,

People who develop fissures are often tense,
nervous patients and medication with Phenobarbi-
tone gr.  twice a day during treatment is of great
help. There is a natural tendency for patients
to purge themselves or confine the bowels which
should be regulated to a daily soft, formed stool.

At the time of examination a drop of pure
phenol, ichthyol or silver nitrate should be applied
to the ulcer. The patient is instructed to intro-
duce Decicain ointment 3 per cent into the anus.
This may be done conveniently on the end of a
St. Mark’s Hospital conical dilator, This dilator
is passed twice a day for 14 days. After this time
the lubricant is changed to zinc and castor oil
(B.P.) or scarlet red ointment. If anzsthetic oint-
, cms ments are used for longer than 2-3 weeks a
‘.Or , i 2 3 a4 5 sensitization dermatitis may develop in the

perianal skin,
Fiq, 206 St Mark's Hospital comeal Injections of oily anesthetic solutions such as
Proctocaine (Allen and Hanbury’s) or Nupercaine
in il (Ciba Co.) give immediate relief of pain and the effect may last for 2-3 weeks.
The injections are given 1nto the tissues around the anus, through a puncture in the skin
one inch behind the posterior anal margin.

The patient lies in the right lateral position, the skin is shaved and carefully prepared
with Cetavlon, spirit, and iodine. Five ml of solution are introduced into either side,
keeping the point of the needle moving while the injection is being made to avoid pooling
the solution.

Surgical asepsns must be strict; introduction of sepsis can lead to the formation of
troubl at and the injection must not be made in the presence of a
fissure-abscess or ﬁstula.

Following these injections patients should be warned that there may be a temporary
loss of control of defzcation and passing flatus. The degree of incontinence may be very

slight and is only rarely complete.
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After the bowels are open the patient has a bath and the dressing consisting of a
gauze swab moistened with 21 per cent Milton solution is tucked into the anal canal and
maintained in place with a *T" bandage.

" On the fifth post-operative day a St. Mark's Hospital dilator is passed and thereafter
twice a day until the fissure has healed. During the healing period the patient should
take Phenobarbitone gr. } three times a day.

T is advisable 1o take a week off work but many patients who run a “‘one man busi-
ness” are back in 3 days.

Healing can be expected in 14-21 days but during the healing period the wound is
relatively painless.

Unless a long enough drainage incision is made posteriorly an area of exuberant
granulations will develop mside the anal canal which, although paintess, will give rise
to bleeding, discharge, and perianal irritation, These granulations can become very in-
dolent but will heal with frequent applications of solid silver nitrate.

Precantions. If the fissure is situated anteriorly the internal sphincter should be
divided in the left posterior quadrant; anteriorly situated wounds of the anal canal do
not heal well.

If hemorrhoids are present to any degree, on no account should the operation be
done as an out-patient. The patient should be admitted and the hemorrhoids and fissure
treated at the same time,

Reference
Eisenhammer, South African Med. Jour , 1951, 25, 486.

HEMORRHOIDS

Hemorrhoids or piles (from the Latin pila, a ball) are names unfortunately used
universally to account for any symptem referable to the anus and rectum.

Hzmorrhoids are varicosities of the tributaries of the internal hemorrhoidal veins
and are situated under the mucosa of the upper half of the anal canal. They communi-
cate with the veins of the external hemorrhoidal plexus situated under the skin of the
anal canal.

Traditionally, hemorrhoids are divided into external h®morrhoids and iaternal
hzmorrhoids. By “external hemorrhoid” is understood a swelling outside the anus and
thus the term has been applied to pathological conditions other than hzmorrhoids.
These are:

(1) ANAL HEMATOMATA. Congestion due to constipation can result in dilated veins
of the external hzzmorrhoidal plexus rupturing and forming a he2matoma under the skin
of the anal canal. The patient 1s aware of a tense tender swelling at the anal margin,
L'Yntreated, the hzmatoma gradually subsides, becomes symptomless in 10-14 days, and
disappears in 14-21 days according to uts size, It may leave a skin tag. Hematomata
are frequently multiple. In women they occur particularly at pertod time.

If seen 1n the first 48 hours the anal skin over the hematoma is infiltrated with local
anzsthetic and the clot gently expressed. Washing the perineum night and morning with
a thick soap lather is all the post-operative treatment required. By careful history-taking
an effort should be made to correct the conditions leading up to this small v;

: should ascular
episode; if this is not done, further hematomata may develop.
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Internal Sphincterotomy

Preparation. Only in the presence of a loaded rectum is there any necessity to
prepare the bowels. Then the insertion of 2 glycerine suppositories into the rectum will
be followed in 15-20 minutes by a satisfactory evacuation.

The perianal skin is shaved and cleaned with Cetavlon, spirit, and fodine. A small
quantity of 10 per cent Decicain (Bayer) ointment is inserted into the anal canal on a
throat swab to produce a surface an®sthesia.

With the patient in the right lateral position a weal is raised one inch posterior to the
anal margin with 2 per cent Xylocaine (Duncan and Flockhart) with adrenaline. The
perianal tissues are then infiltrated on each side with 10 ml. of 2 per cent Xylocaine. Five
minutes should be allowed for the anesthetic to take maximum effect.

The patient then turns into the left lateral position. A well-lubricated Ricord bivalve
speculum is gently inserted into the anal canal and slowly opened to expose the fissure.
The fingers of the left hand pull back the skin posteriorly to evert the anal canal and fur-
ther expose the fissure,

With a small scalpel blade an incision is made through the fissure (if situated poster-
1orly), the longitudinal fibres of the corrugator muscle (if present) are divided, exposing
the white circular fibres of the internal sphincter; this muscle is now divided to just above
the pectinate or dentate line. This exposes a smooth tissue plane which is the main part
of the conjoined longitudinal muscle.

The incision 1s carried outwards into the perianal skin posteriorly and because of the
eversion of the anal canal this may not be made sufficiently long. It is essential, for
drainage, to have one inch of incision showing when the speculum has been removed
and the anus 1s closed.

The commussural fibres of the subcutaneous external sphincter may be exposed and,
if well developed, a few fibres may require dividing at the anal margin to “flatten’ the
wound.

Anatomical details can be clearly defined and better demonstrated if the wound is
gently swabbed with adrenaline during the operation.

If skin tags and pseudo polyps are present they should be removed with minimal
sacrifice of tissue. Small fistulz, often with epithelialized tracks, must not be overlooked
but laid open.

Only exceptionally 1s there any bleeding which needs to be stopped by forcep pressure.

Before the speculum is removed a small piece of Oxycel gauze is placed on the wound
and a corner of a gauze swab moistened in 2} per cent Milton solution is inserted into
the anal canal

The patient must wait half an hour, and the dressing be then carefully examined,
before returning home.

Post-operative Care

A patient operated on in the morning returns home and goes to bed, taking two
Codeine tablets. The same night, before retiring to sleep, Pethidine 100 mgm. is taken
and in the early morning a further two Codetne tablets may be required.

The next day the patient may be ambulatory and should take half an ounce of liguid
paraffin night and morning with the object of having the bowels open on the following

day.
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Aliter the bowels are open the paticnt has a bath and the dressing consisting of a
gauze swab moistened with 2} per cent Milton solution is tucked into the anal canal and
maintained in place with a *“T* bandage.

On the fifth post-operative day a St. Mark's Hospital dilator is passed and thereafter
twice a day until the fissure has healed. During the healing period the patient should
take Phenobarbitons gr. } three times a day.

Itis advisable to take a week off work but many paticnts who run a “‘one man busi-
ness” are back in 3 days.

Healing can be expected in 14-21 days but during the healing period the wound is
refatively painless.

Unless a long enough drainage incision is made posteriorly an area of cxuberant
granulations will develop inside the anal canal which, although painless, will give rise
to bleeding, discharge, and perianal irritation. These granulations can become very 1n-
dolent but will heal with frequent applications of solid silver nitrate.

Precautions. I the fissure is situated anteriorly the internal sphincter should be
divided in the left posterior quadrant; anteriorly situated wounds of the anal canal do
not heal well,

If hemorrhoids are present to any degree, on no account should the operation be
doneas an out-patient. The paticnt should be admitted and the hemorrhoids and fissure
treated at the same time.

Reference
Ewsenhammer, South African Med Jour., 1951, 25, 486,

HZAEMORRHOIDS

.Hzemorrhoids or piles (from the Latin pila, a ball) are names unfortunately used
universally to a'iccount for any symptom referable to the anus and rectum.

. demorrhmds are varicosities of the tributaries of the internal hzmorrhoidal veins

d are situated under the mucosa of the upper half of the anal canal. They communi-

cate with the veins of the external hemorrhoidal plexus sitvated under the skin of the
anal canal,

Traditionally,
hzmorrhoids, B
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of t(hle) e‘:t::::a?:MATOMATA. Congestion dtxe to consup:.mon can result in dilated veins
of the anal ey Tmorrhond.a[ plexus rupturing and forming a hamatoma under the skin
Untreaton then}i: . The patient 15 aware of a tense tender swelling at the anal margin.
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{wemorrhcids are divided into external hemorrhoids and internal
y “external hzemorrhoid” 1s understood a swelling outside the anus and
as been applied to pathological conditions other than hemorrhoids.
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If the patient does not seek early advice symptoms are probably abating and surgery
will only temporarily aggravate the patient’s discomfort. Compresses of Lotio Plumbi
Evaporans (B.P.) will hasten resolution and should be applicd at Jeast three times a day.

(2) The skin tag of anal fissure is often referred to as a sentinel pile or external
hemorrhoid.

(3) Firous PoLypi, the result of long standing hemorrhoids, are labelled external
hamorrhoids.

(4) SkiN TAGS. These are seen in conditions unassociated with hemorrhoids as the
legacies of heematomata, pruritus ani, and ano-rectal infections.

Redundant skin may form over the varicose external hemorrhoidal plexus during
the development of true internal hxmorrhoids and correspond to the anatomical loca-
tion of the three primary piles. They can be felt by the patient and seen on examination.
When hzmorrhoids prolapse they are correctly described as intero-external hzmorrhoids.

An anal hematoma may be the first sign of a carcinoma developing higher up in the
ano-rectum. The diagnosis of a hematoma by inspection should not cut short a routine
examination. An early squamous carcinoma at the anal margin is often incorrectly
diagnosed as an ‘“‘external pile.”

Atiology. Internal hemorrhoids are rarely seen before the age of 20 years. It is
therefore reasonable to suppose that they are acquired and that a factor or factors yet
unknown must be responsible for their development over a period of time. The fact
that they occur in families by no means implies a hereditary factor. The condition is
common and bad habits are passed on from parents to offspring.

There is no occupation in which hemorrhoids give rise to a claim for compensation.
They frequently develop during pregnancy and are an unpleasant complication of
childbirth; it is difficult to imagine any comparable factors in the male which would
lead to their development by similar obvious means. Conditions where the pressure in

the portal venous system is known to be raised are relatively uncommon and hemor-
rhoids (except csophageal) are by no means clinical features of these diseases. The
seasonal incidence at Christmas and the New Year suggests that dietary excesses and
irregular habits play a part in development.

The fact remains that the time honoured wetiological factors are largely supposition.

Theories are necessary as a basis for treatment and with early hemorrhoids the ques-
tion of arresting their development arises. A patient with early hemorrhoids should be
advised to keep his rectum empty (a natural state). This implies a bowel habit regulated
not by domestic considerations but by the physiological reflexes of the gastro-intestinal
tract. It also implies regular meals of balanced quality and moderate quantity.

After breakfast evacuation of the bowels should be a short business-like affair; not
a period of prolonged intermuttent straining with a pipe and The Times, nor the hurried,
explosive evacuation of liquid feces resulting from unwise purgation.

Simple advice which can be naturally applied is seldom popular or heeded and it is
possible that neglect of the obvious accounts for the multitude of preparations and large
quantities of aperients used today and the high incidence of hemorrhoids and other anal
lesions.

Symptoms. The first symptom is bleeding during defzcation, blood spurting from
the compressed congested hezmorrhoid, and spotting the porcelain of the lavatory pan
(first degree hemorrhoids). Later the piles start to prolapse during defecation, returning



RECTUM AND ANUS 473

spontaneously when the levator ani contracts at the end of defzcation. This is effected
by virtue of its conneetion with the longitudinal muscle coat of the rectum and as the
name levator ani suggests, it draws the anus in and the prolapsing piles back into place
(second degree hemorrhoids).

Finally, the hxmorrhoids prolapse but the longitudinal muscle and its attachments
are 5o stretched that spontancous return does not occur and moreover they prolapse
apart from defiecation, during lifting efforts;-coughing and sneezing, and even with mild
physical exercise such as walking (third ‘degree hamorrhoids). Associated with third
degree hamorrhoids are a mucous discharge and pruritus ani. Pain is not a symptom of
h@morrhoids in an uncomplicated state.

Surgical Anatomy and Pathology. A hemorrhoid consists of a group of varicosities
of the internal hemorrhoidal plexus supplied by a branch of the superior hemorrhoidal
artery and covered by the mucosa of the anal canal. The internal hemorrhoidal plexus
drains up the superior hemorrhoidal vein into the inferior mesenteric vein to terminate
in the splenic vein. It is a long vein and without valves.

The superior hemorrhoidal artery is a direct continuation of the inferior mesenteric.
1t divides at the level of the third sacral vertebra into right and left branches. The right
branch further subdivides into anterior and posterior branches and the right posterior
branch gives off two further branches. The left does not subdivide but gives off two small
branches comparable to the right posterior branch.

This arterial distribution accounts for the number and location of the h#morrhoids.
There are three primary piles:

(1) Right anterior.

(2) Right posterior.

(3) Left lateral.

There are four secondary hemorrhoids, two associated with the left lateral hemor-
rhoid and two with the right posterior hemorrhoid. They are:

(1) Left anterior.

(2) Left posterior.

(3) Right lateral.

(4) Posterior in the midline posteriorly.

In common with other arteries the superior hemorrhoidal may vary in the distribu-
ton of its branches with a corresponding variation of the anatomical arrangement of the
primary and secondary hamorrhoids.

The a.na\ mucosa of long standing prolapsed hxmorrhoids may undergo a squamous
metaplz.xsxa. Recurrent attacks of thrombosis followed by fibrosis of the clot results
finally in the formation of a fibrous polyp.

Complications
. (1) Thrombosis can occur in early piles and sometimes there is difficulty in diagnos-
ing between an anal hematoma and a thrombosed pile.

(2) The combination of prolapse and sphincter spasm ma: i
oo p p: y result in gangrene of

3) U.Icerfniun and gangrene give rise to sepsis and anorectal abscesses result from
suppuration in the anorectal lymphatic glands.

(4) Portal pyemia may develop as a sequel to gangrenous piles.
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(5) Prolonged and repeated bleeding results in severe degrees of anemia. So insidious
is its onset that the patient is often unaware of the secondary effects of the hemorrhotds
until dyspneea, swelling of the legs, and a sore tongue develop.

Treatment

(@) MebicAL. For early first degree hiemorrhoids education in bowel habits and
dietetics may save a patient from the later stages and wean him from aperients.
(b) InsecTiON TREATMENT. The object is to sclerose and obliterate the varicose veins

Fi16 208 The three primary hemorrhoids

and to draw up and fix down the loosened mucosa to the muscle coats of the rectal wall.
The most satisfactory and safe solution to use is Albright’s solution of § per cent phenol
n almond o1l with two gramns of menthol to the ounce.

The injections are given without anesthetic with the patient in the left lateral or knee
chest position.

A lighted Kelly's tubular proctoscope s passed into the rectum and withdrawn until
the anorectal ring of muscle 1s seen closing over the proctoscope. This is the site of the
pile pedicle and the initial mjections are given into the pedicles of the three primary

o
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hzmorrhoids just above the anorectal ring. Three to five ml. of solution are injected into
the submucosa which will distend into a bluish cyst with capillarics running over the
surface.

Subsequently the hwemorrhoid bases are injected and, lastly, the interhzmorrhoidal
areas. On an average, therefore, ninc areas require to be injected.

Depending on the size of the hxmorrhoids, onc or multiple injections may be given.
If only one site is injected, other arcas may be injected at weekly intervals. If three areas
are injected it is advisable to wait for 2-3 weeks before a further injection is made.

During the injection, which should be painless, the patient may have an uncomfort-
able feeling of distension. He must subsequently be warned that an hour after injection
a dull ache may be felt and a desire to defecate must be resisted until the morning after
injection. A hot bath and two Veganin tablets suffice to ease the ache.

Complications

(1) With large injections (15 ml.) the patient may experience momentary dizziness.

(2) Injection ulcers result from injecting into the mucosa. The tissue turns white and
if this is seen to occur the injection must stop immediately. Constitutional symptoms of
malaise and headache, usually described by the patient as a 48 hour attack of influenza,
are evidence of a misplaced injection. The ulcer, however, heals in 2-3 weeks and the
additional fibrosis gives an excellent result.

(3) Where second courses are necessary there is a tendency for a re-injected hemor-
thoid to bleed profusely from the needle puncture. It can be seen directly the needle
is withdrawn and must be stopped before the patient leaves the examining couch.

(4) Genito-urinary complications. Injections into the right anterior hemorrhoid in
the male may be made too deeply (usually due to a blunt needle) into the prostate gland,
urethra, or seminal vesicle. The patient may pass blood or oil down the urethra and a
prostatic abscess or urethral stricture, attended with all their sequele, may develop.
Dickson Wright (1950) has described these complications

(5) Accidental Intravenous Injections. Several cases have been reported of acute
upper abdominal pain followed by enlargement of the liver and transient jaundice and
there seems to be no doubt that this is secondary to the accidental injection of the solution
into the portal system via the hemorrhoidal veins. It should be borne in mind as a
differential diagnosis if patients complain of acute abdominal symptoms following
hamorrhoid injections. Occasionally patients complain of being able to taste and smell
carbolic after injections. The mode of product of this system is obscure.

(c) OPERATIVE TREATMENT should be reserved for third degree hzmorrhoids in
patients over 40 years of age. The aim of operative treatment is to excise the external
}%t;?t:rlllmidal Plexus and ligate the internal hzmorrl?oidal plexus at the pile pedicle.

il result in a permanent cure without the formation of skin tags which result from
Ppost-operative thrombosis of the external hemorrhoidal plexus.

Pre-operative treatment aims at presenting the patient for operation with an empty

:olon and.rectum m:\d can be achieved without fuss by enemata and aperients according
o the patient’s habits
“m;lthe operation described by Milligan and Morgan (1937) has stood the test of

Local anasthesia with Xylocaine 2 per cent combined with thiopentone or low spinal
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anasthesia are ideal, the disadvantage of the latter being a larger percentage of urinary
complications and a 5 per cent incidence of spinal headache.

The pedicles of the primary hemorrhoids are grasped with hzmostats and drawn
down; the skin over the corresponding external hzmorrhoid is tensed by a second for-
cep and two incisions made through the skin of anus and on either side of the anal canal.
The fibres of the corrugator cutis ani muscle are divided, exposing the lower border of
the internal sphincter muscle and the fibres of the longitudinal muscle passing through
the internal sphincter are identified. The anal mucosa is divided and the mucosa at the
pile pedicle is tied to the longitudinal muscle fibres with a strangulating ligature of No.
16 plaited silk. This fixes the pile pedicle at the lower border of the internal sphincter and
reduces the raw area of the anal canal left to granulate. When fibrosis and contracture
of the internal sphincter has occurred the muscle should be divided in the left lateral
wound.

At completion of the operation there are three wounds separated by three bars of
anal skin and mucosa in continuity with rectal mucosa. The interhzmorrhoidal bars of
skin are a safeguard against anal stricture which in the past was a not uncommon compli-
cation.

Post-operative Treatment. The bowels are opened on the third post-operative morn-
ing with aperients and a gruel and olive oil enema. Thereafter the wounds are irrigated
night and morning with 2} per cent Milton solution. On the sixth post-operative day a
finger is passed and subsequently a St. Mark’s dilator at the time of each dressing. The
dressing consists of a corner of gauze moistened with 2} per cent Milton, gently inserted
into the anal canal along an interhzmorrhoidal bar. The patient takes a bath before
each dressing

RIGHT ANTERIOR WOUND LEFT LATERAL WOUND

RIGHT POSTERIOR WOUND
() ®)

FiG. 209 (2) Anus at completion of operation for hzmorrhoids,
showing (1, 2, 3) the three interb@morrhoidal bars and interven-
ing wounds with internal sphincter muscle exposed -

(b) Left lateral wound showing division of internal sphmcter muscle.
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The stay in hospital is 10-14 days and the wounds are usually healed in three weeks
when use of the dilator may be discontinued.

Complications

(1) Reactionary hamorrhage, after the patient returns to the ward, is duc to a slipped
ligature. 3

(2) Secondary hamorrhage (6-10 days). The rectum should be packed with vaseline
gauze wound round a rubber tube and inscrted through a proctoscope.

(3) Skin tags, which in the past were almost inevitable, should not occur. They are
the result of thrombosis of the external plexus and secondary edema of the overlying
skin. Although of little clinical significance, they are of great discomfort and irritation
to the patient who rightly expects a smooth anus and regards them as evidence of a
badly performed and incomplete operation. If small, resolution will rapidly occur; a
large skin tag, however, is better excised under local anesthesia between the seventh and
tenth post-operative day.

(4) Abscess and fistula formation are occasional sequel® to hemorrhoidectomy. They
may occur round ligature knots and for this reason ligature ends must be left long or
hzmostasis secured by diathermy.

(5) Stricture at the anus, in the past a frequent and troublesome complication, can

be eliminated by leaving adequate interhzemorrhoidal bars and by careful supervision of
after treatment.

Results of Treatment

Injection therapy 1s suitable for first and second degree hamorrhoids and can give
satisfactory long term cures. A further course of injections may be needed in 3-5 years’
time. Injections can also give gratifying results in third degree hemorrhoids.

Haemorrhoidectomy has a bad reputation as a painful unsatisfactory operation, with
the result that many people suffer piles and their effects for many years. They live 1n
the shadow of a daily dread of defxcation, inseparable from aperients, and in a state of
chromic ill health. By gentle handling of ussues an operation on the sensitive anus can be
made tolerable and permanent relief from chronic discomfort and ill health achieved.
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INJURIES TO RECTUM
FOREIGN BODIES
Civilian Injuries
Injuries to the rectum in civilian life can occur from ingested foreign bodies or from
penetration of the rectum from below.
1t is remarkable how rabbit bones, poultry bones, fish hooks, and pins can negotiate
the length of the human intestine without incident until reaching the rectum. Here they

occasionally pierce the rectal wall and cause an ano-rectal abscess. The patient may
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experience a sharp stabbing pain at the moment of defecation, to be followed in a day
or two by malaise and the throbbing pain of localized pus. Rabbit bones have become
impacted across the rectal lumen to form a granuloma almost identical with a carcinoma.

Penctrating injuries of the rectum have occurred during sigmoidoscopy and during
endoscopic removal of polypi from the anterior wall of the upper third with the diathermy
snare. Too much traction is applied to the polyp which is snared too near its base and
a circular hole in the rectum results. After removing a polyp with a diathermy snare the

FiG 210. Diagram of a home-made bougie injuring lower colon. This
bougte had been passed daily for two years with satisfactory results before
myury occurred

area of removal must be inspected to exclude this injury and the occurrence of hemor-
rhage.

Injuries from enema nozzles are not infrequent. The rectum may be perforated and 2
pelvic cellulitis result, or an interstitial injury result in enema fluid stripping up the com-
ponent walls and causing gangrene of the rectum.

Foreign bodies are sometimes introduced into the rectum by the patient himself:
home made bougies to assist defecation, and a variety of objects from screwdriver
handles to imverted tumblers used 1o relieve anal irritation and replace prolapsed piles.
It is also a habit of anal neurotics.

These practices may continue for many years without an incident but unexpectedly
the bowel may be perforated or the foreign body inserted too far.
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Many mistakes are made, especially in the removal of.glass f9rcign bodies, chicfly
because an atmosphere of desperate urgency develops and xf'nsuﬂ:u:xcnt lhough} and care
are given to working out details for the removal and the risks mvo!vcd. It is the first
move taken in these cases which will determine between an uncomplicated removal or a
surgical disaster and multiple operations.

Fic 211 Impalement mjury of rectum and bladder by a
broken chair leg in a boy aged 9 years Note sub-peritoneal
hzmorrhage

The rectum may be injured during prostatectomy, especially when diathermy s used
for heemostasis in the prostate bed and a recto-urethral fistula develops.

Third degree tears involving the rectal sphincter occur i difficult childbirth Fortu-
nately they are amenable to treatment and incontinence need never be permanent.

Children who climb fences and railings are exposed to the risk of impalement injuries
Spikes and palings penetrate through the rectum and frequently perforate the urinary
bladder Extensive hemorrhage into the pelvic cellular tissue and under the peritoneum

of the pelvic floor and lower abdomen give rise to rigidity suggesting an mtraperitoneal
lesion.
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In all injuries of the rectum where sphincter damage is extensive and continence
imperilled a colostomy should be performed. If the bladder is injured it must be drained
by suprapubic cystostomy.

Battle Wounds of the Rectum are caused by gun-shot wounds and shell wounds of
the buttocks. They may be extra- or intra-peritoneal. Large metal fragments can cause
extensive damage to rectum and bladder, to the fumbo-sacral plexus, with destruction
and splintering of the sacrum and pelvic bones.

Treatment consists of removal of foreign bodies, arresting hemorrhage, provision
for drainage of pelvic cellular tissue, defunctioning of the rectum by colostomy and the
bladder, if injured, by suprapubic cystostomy. If the lesion is intraperitoneal the small
intestine must be searched for perforations and damage to other viscera.

FISTULA-IN-ANO

A fistula-in-ano is an abnormal fibrous track lined by granulation tissue leading from
the anal canal to the surface.

Aitiology. A fistula results from ano-rectal infection and suppuration and in the
majority of cases is of simple pyogenic origin. The infection may arise in one of the
common ano-rectal lesions, an infected anal hematoma, a fissure, a thrombosed ulcerated
hemorrhoid.  An abscess of the ischio-rectal fossa sometimes arises in circumstances
which suggest a blood stream infection.

In some cases, however, there is no history of an acute abscess and infection from the
anal crypts and anal intermuscular glands undoubtedly is responsible for *quiet”
fistule. The majonty of fistulz heal quickly with adequate treatment; in a residue heal-
ing is not achieved or is delayed. While incorrect treatment is largely responsible for
this failure of healing, it may be secondary to certain specific pathological conditions
which are listed below:

(1) Presence of an unsuspected foreign body.

(2) Anal intermuscular glands incompletely removed.
(3) Tuberculous mnfection.

(4) Apocrine gland infection.

(5) Endometriosis

(6) Ulcerative colitis

(7) Crohn’s disease or regional 1ileitis.

(8) Actinomycosis.

(9) Osteomyeltis of pelvis with sequestrum formation,

(10) Lymphogranuloma.

(11) Appendix abscess.

(12) Carcinomatous change.

In apocrine gland infection the whole area of infected skin must be excised and the
wound skin grafted.

Endometriosis occurs in women 1n the perineal region in front of the anus., Exacerba-
tion of symptoms at period time is the obvious clue to diagnosts. Clumps of uterine
endometrium are found on microscopic examination of the excised tissue. It is difficult
to achieve a radical dissection and the question of artificial menopause must be considered.

A fistula may result from intra-abdominal lestons such as Crohn’s disease, intestinal
tuberculosis, tleoczcal actinomycosis, chronic appendix abscess, tubo-ovarian abscess,
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and diverticulitis. Abscess formation occurs in the supra levator space, spreads through
the levator ani into the ischio-rectal fossa and thence to the skin. The resulting fistula,
a pelvi-rectal fistula, is fortunately uncommon, Tuberculous and actinomycotic infec-
tion can occur also as a local lesion.

Crohn's disease has a bad reputation of presenting as a fistula without any of the
recognized symptoms of enteritis. It should always be suspected when a well treated
fistula is tardy or fails to heal. Occasional bouts of colic and diarrheea are of diagnostic
significance and it is unwisc to wait for positive radiological findings which are notori-
ously unreliable. Laparotomy should be made on clinical grotnds.

There are many ways in which a carcinoma and fistula are associated. Mucoid
carcinoma has a tendency to burrow and form an atypical growth with multiple fistule.
Growths in the recto-sigmoid may implant on the granulations of a chronic fistula and
there is no doubt that very long standing fistulr can undergo malignant degeneration.

Anatomy of Fistula
A fistula consists of a main track, one or more internal openings, one or more
external openings, and subsidiary tracks. Infection spreads along the fibres of the
longrtudinal muscle as they pass throvgh the external and internal sphincter muscles
from the anal submucosa to their attachments to the perianal skin,
Fistulze may be classified into: -

Subcutaneous fistula

(A) Simple fistule c——Submucous fistula

95 per cent .
High level
Anal fistula: Low level
(B) Complicated fistule Ano-rectal fistula
5 per cent Pelvi-rectal fistula

The classification is based on the relationship of the main track to the anal muscu-
lature. In simple fistulz the main track lies below the ano-rectal ring and radially in
relation to the anal canal. In complicated fistule the main track lies parallel to the anal
canal and 1s partly above the ano-rectal ring.

Simple Fistulz, The tracks of subcutaneous and submucous fistule do not traverse
any part of the sphincter an1 muscle. Low anal fistulz have their internal opening at the
anal mtermuscular depression, and traverse a part or the whole of the subcutaneous
external sphincter. High anal fistulz may have one or more internal openings between
the anal intermuscular depression and the ano-rectal ring, These openings are always
below the ano-rectal ring and traverse a variable amount of both internal and external
sphincter muscles.

Subcutaneous, submucous, and low anal fistule account for 80 per cent of fistula
High anal fistule account for 15 per cent. )

Complicated fistulz comprise 5 per cent of fistulz.

(1) Ano-rectal fistula is the fistula resulting from infection of the ischio

ectal -rectal fossz,
the so-called ischio-rectal or horseshoe fistula. The main track Ppasses upwards to the’
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apex of the ischio-rectal fossa and can be felt above the ano-rectal ring. The internal
opening (which may be multiple) is always below the ano-rectal ring.

(2) Pelvi-rectal fistula—the internal opening is above the ano-rectal ring and results
from infection of the supra-levator space, usually from an intra-abdominal lesion. An
ano-rectal fistula can, however, be converted into a pelvi-rectal fistula by the inexperi-
enced use of probes which can be pushed through the rectal wall scarching for internal
openings.

Diagnosis. The tracks of simple fistule can be palpated running radially from the
external opening into the anal canal. The external opening can be seen and the internal
opening palpated at the anal intermuscular depression. A probe passes radially along
the track into the anal canal.

In complicated fistulz the track cannot be felt except by digital examination of the
anal capal when an induration can be felt on one or either side at the level of the ano-
rectal ring or spreading round posteriorly under the levator ani muscle. A probe passes
upwards parallel to the anal canal for 2-2} in. and its end can be felt through the rectal
wall just above the level of the ano-rectal ring. The internal opening can be felt at or
above the anal intermuscular depression but below the ano-rectal ring except in pelvi-
rectal fistule which are fortunately rare.

Treatment

General. That treatment is unsuccessful is manifest by the number of cases which
present after multiple operations spread over many years.

The reason for the majority of failures is threefold: fear of dividing too much sphincter
muscle and making the patient incontinent, failure to recognize clinical types of fistule,
and failure to apply the principles of wound healing.

Healing along a track is third intention healing. It will occur spontaneously provided
the pus, urine, 1ntestinal contents, saliva or bronchial mucus can drain naturally without
obstruction and provided the cause is treated .

A suprapubic urinary fistula heals rapidly when urinary obstruction is relieved—so
do ntestinal fistulw,

A fistula-in-ano attempts to heal but becomes periodically reinfected from the rectum
and although the external opening may heal, a common story is one of “healing” and
recurrent abscess formation A fistula, then, is failure of healing by third intention.

The object of treatment is to convert a track which fails to heal by third intention
into a flat wound which will heal by second ntention. A surgeon must be able to recog-
nize the ano-rectal ring by touch and sight (through a proctoscope) and the anal inter-
muscular depression and must be aware of the clinical differences between simple and
complicated fistule  With this elementary knowledge the internal opening can be confi-
dently located and the fear of making a patient incontinent by dividing the ano-rectal

ring no longer exists

Simple Fistule. Under light general anzxsthesia a probe is passed from the external
to the internal opeming and the track is laid open. Part or whole of the subcutaneous
external sphincter 1s divided 1n low anal fistulz. In high anal fistule variable amounts
of the internal and external sphincter muscles are divided.

The wound must now be flattened, firstly by making “‘Salmon’s back cut,j’ a small
incision outwards from the external opening, and then the sides of the wound trimmed to
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produce a triangular or oval wound. The size of the external or drainage wound should
be a little more than double the arca of the wound in the anal canal because wounds of
the anal canal take twice as long to heal as perianal wounds and the drainage wound
outside the anal canal should be the last part to heal.

Complicated Fistulze

(1) A complete ano-rectal fistula consists of a main track, two lateral extensions, and
one or more internal openings. These must all be laid open.

A probe is passed up the main track and a cut is made backwards to the tip of the
coceyx which is level with the apex of the ischio-rectal fossa. The probe is then passed
forwards along the anterior extension on the side of the main track which is then laid
open. Next, the extension to the opposite side is sought and, if present, laid open. Lastly,
a careful scarch is made along the laid open track for internal openings; these, when
identified, arc also laid open,

The resulting wound extends round the whole anus except for a small strip of skin
anteriorly, (The anus must never be circumcized as a chronic lymphatic cedema will
result.)

The wound is now trimmed and the final result is an extensive butterfly shaped wound,
extending round the back and sides of the anus.

If hemorrhoids are present they are best removed for the extent of muscle section will
result in their prolapse and thrombosis, and will embarrass wound dressing.

The majority of failures occur in this type of fistula and are due to overlooking the
extension to the opposite side, missing the internal opening, or failing to recognize the
possibility of two internal openings. The wound takes 3 months to heal, 6-8 weeks of
which must be spent in hospital.

(2) Pelvi-rectal fistule, because their internal opening is above the ano-rectal ring the
track cannot be laid open without making the patient incontinent. These fistule have
therefore in the past been regarded as inoperable Healing can be achieved if the problem
is tackled logically and with determination by-

(a) Recognizing and treating the primary pathology.

(b) Defunctioning the rectum with a left ihac colostomy

(&) Mobihizing the rectum through a posterior approach after excising the coccyx,
paring away fibrous tissue round the opening mto the rectum until only supple rectal
wall remains and then deliberately suturing the internal opeming This stage involves
an operation that may last for four hours and an excessive blood loss Provision for

adequate time and blood replacement up to 4-6 pints must be made

(d) The wound is left open to heal by granulation and at least 3 months allowed
to elapse after complete wound healing before closing the colostomy

These fistulz have been successfully treated without recourse to a preliminary
colostomy

A colostomy must be recommended in reparative operations round the ano

-rec
for the following reasons: tum
(a) If 1t is simple to make and close
(b) The margin between success and failure is narrow largely de i
en
presence or absence of infection. gely depending on the

(€) It 1s more comfortable for the patient to evacuate onto the anterior abdominal
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apex of the ischio-rectal fossa and can be felt above the ano-rectal ring. The internal
opening (which may be multiple) is always below the ano-rectal ring.

(2) Pelvi-rectal fistula—the internal opening is above the ano-rectal ring and results
from infection of the supra-levator space, usually from an intra-abdominal lesion. An
ano-rectal fistula can, however, be converted into a pelvi-rectal fistula by the inexperi-
enced use of probes which can be pushed through the rectal wall searching for internal
openings.

Diagnosis. The tracks of simple fistulx can be palpated running radially from the
external opening into the anal canal. The external opening can be seen and the internal
opening palpated at the anal intermuscular depression. A probe passes radially along
the track into the anal canal.

In complicated fistulz the track cannot be felt except by digital examination of the
anal canal when an induration can be felt on one or either side at the level of the ano-
rectal ring or spreading round posteriorly under the levator ani muscle. A probe passes
upwards parallel to the anal canal for 2-2} in. and its end can be felt through the rectal
wall just above the level of the ano-rectal ring. The internal opening can be felt at or
above the anal intermuscular depression but below the ano-rectal ring except in pelvi-
rectal fistulz which are fortunately rare.

Treatment

General. That treatment is unsuceessful is manifest by the number of cases which
present after multiple operations spread over many years.

The reason for the majority of failures is threefold: fear of dividing too much sphincter
muscle and making the patient incontinent, failure to recognize clinical types of fistulae,
and failure to apply the principles of wound healing.

Healing along a track is third intention healing. It will occur spontaneously provided
the pus, urine, intestinal contents, saliva or bronchial mucus can drain naturally without
obstruction and provided the cause 1s treated. .

A suprapubic urinary fistula heals rapidly when urinary obstruction is relieved—so
do intestinal fistule

A fistula-in-ano attempts to heal but becomes periodically reinfected from the rectum
and although the external opening may heal, a common story is one of “healing’s and
recurrent abscess formation A fistula, then, is failure of healing by third intention.

The object of treatment is to convert a track which fails to heal by third intention
into a flat wound which will heal by second intention. A surgeon must be able to recog-
nize the ano-rectal ring by touch and sight (through a proctoscope) and the anal inter-
muscular depression and must be aware of the clinical differences between simple and
complicated fistule. With this elementary knowledge the internal opening can be confi-
dently located and the fear of making a patient incontinent by dividing the ano-rectal
ring no longer exists.

Simple Fistulz. Under light general anwsthesia a probe is passed from the external
to the internal opening and the track 1s laid open. Part or whole of the subcutaneous
external sphincter is divided 1n low anal fistule In high anal fistule variable amounts
of the internal and external sphincter muscles are divided.

The wound must now be flattened, firstly by making *Salmon’s back cut,” a small

incision outwards from the external opening, and then the sides of the wound trimmed to
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in simple fistule whose treatment presents no problem. Time saved in healing is in-
significant. The proportion of failures requiring re-opening of the wound does not
recommend this method.

TUMOURS
(A) Epithelial Tumours,
(1) Benign
(a) adenoma
(b) papilloma

(2) Malignant
adenocarcinoma
(@) Primary { squamous carcinoma
carcinoma simplex
carcinoma of cervix
carcinoma of prostate
(b) Secondary carcinoma of colon
carcinoma of ovary
carcinoma of breast

(B) Connective Tissue Tumours.

. hzmangioma
(1) Benign { leiomyoma

lejomyosarcoma
(2) Malignant { spindle celled sarcoma

(C) Tumours from Blood Forming and Lymphoid Tissue.
(1) Reticulosarcoma
(2) Lymphosarcoma
(3) Lymphoma

(D) Miscellaneous.

(1} Carcinoid tumours
(2) Melanomata

Benign Epithelial Tumours
The commonest benign tumours of the rectum are adenomata and papillomata.
They may be single or multiple. Their interest lies in the fact that they are liable to
malxgnz{nt degeneration. Twenty-five per cent of rectal carcinomata can be shown to
have arisen o benign tumours, either by a small focus of carcinoma in large papillomata

or the presence of a local fringe of papilloma at the margin of a large carcinoma, or the
obvious intermediate stages

32
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wall than onto a large wound behind the anus; the problem of daily wound dressing for
the nursing staff is simplified.

Post-operatise Care

A wound designed to heal by second intention should be covered with a FLAT moist
dressing. At the time of operation a compress of 20 per cent tannic acid in 1:1,000
aqueous flavine will aid hemostasis and help to relieve post-operative pain.

The first dressing in simple fistule is done on the third post-operative day following
bowel evacuation by an enema. A bath is then taken and the wound irrigated with 21
per cent Milton solution and dressed with a flat piece of gauze moistened with the same
solution and a corner of gauze tucked into the anal canal.

‘When the surface of the wound is covered with red granulations the lotion is changed
to Lotio Rubra (B.P.). Subsequently, excess granulations are controlled by silver nitrate
stick and preparations applied to stimulate epithelialization. The first few dressings of
complicated fistulz with extensive wounds should be done under thiopentone anzsthesia.
When the wound has set and become less painful dressings proceed as for simple fistule.

Each week during the healing period the wound should be examined in the theatre
under anesthesia. It is reviewed for overlooked extensions and internal openings. The
wound may need to be adjusted and the patient should be warned that the operation
may have to be done in stages.

General Points

A portion from the fistulous track from all surgically treated fistulz should be sent
for microscopic examination.

Continence has nothing to do with the division of the relevant sphincter muscle at
right angles or the number of times it is divided. It depends on the integrity of the ano-
rectal ring

Situations can arise when, owing to induration round the fistulous track and resulting
rigidity of the ano-rectal ring, it is difficult to be certain of the level of the internal open-
ing. In these cases a silk seton can be passed through the internal opening and round the
sphuncter muscle. The wound is drained but only a third of the muscle below the internal
openng 1s divided. With proper drainage induration subsides and muscle elasticity
returns. The level of the mternal opening can then be re-assessed by palpating the silk
seton 1n relation to an actively contracting ano-rectal ring and by visualizing the ano-
rectal ring contracting over the end of a withdrawing proctoscope before the silk seton
is seen; under these conditions diviston of the muscle surrounded by the seton is safe.

In extensive complicated fistule with division of the major part of the external
sphincter, control of flatus is uncertain.

Ribbon gauze packed 1nto fistulous wounds is a certain way of delaying and prevent-
ing healing. Indeed, if ribbon gauze can be packed 1nto the wound the fistula has been
inadequately laid open.

Skin grafting may accelerate the healing time of very large wounds but the addition
of a large painful donor area wound 1s an added burden to the patient.

Many surgeons report successes of fistula excision and primary suture in attempts

fistula healing from second to first intention. § are always achieved

to promote
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followed by the appearance of microscopic foci of carcinoma (“carcinoma i sity”). These
foci coalesce to form a definite zone of carcinoma still confined to the mucosa (“focal
carcinoma”). Later the stroma of the adenoma becomes invaded (“invasive carcinoma™).

When a pathologist reports on a
malignant adenoma three Factors
should be determined:

(1) s the malignant change in the
adenoma focal or invasive?

(2) Is the tumour of low, average,
or high grade of malignancy?

(3) From a study of the excised
adenoma is there a free margin of
normal tissue proximal to the in-
vading carcinoma?

When the malignant change is
anaplastic or highly malignant an ex-
cision of the rectum must be advised
at whatever stage of development the
malignant adenoma may be. For
malignant polyps in the stage of carci-
noma in situ or focal carcinoma the
local excision of -the adenoma is
adequate treatment. When the stroma
isinvaded the recurrence rate for local
excision is between 40-50 per cent, and
unless there are other contra-indica-
tions to be considered a radical
excision of the rectum should be
performed.

Papdlomata (villous papillomata)
are much larger tumours and present
in two clinical forms, erther as 2 large
soft shaggy tumour projecting into
the bowel lumen like a sea anemone
or a low carpet tumour creeping over
the surface of the rectum. They secrete -

) Fio 214. Mal d inad

polyps
large quantities of mucus and may  in a specimen from polyposts patient. Arrows indicate
pro\apse outside the anus and be mis- mabgnant ulcers The number of the polyps m this
taken for a rectal pmlapse rectum is small enough to have made clearance possible

by diathermy 1f no malignant change had occurred.
These tumours undergo malignant

degeneration and therefore at examination the whole surface must be carefully palpated
for areas of induration Biopsy should be made from multiple areas.

Treatmeat. Villous papillomata present special problems in treatm T
removed byt P! ent, They may be

(1) Endoscopic diathermy fulguration.
(2) Local excision,
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Adenomata are firm rounded tumours at first sessile and in the early stage they are
usually discovered during a routine examination. Later the tumour becomes peduncu-
lated and its surface and shape become irregular. At this stage it may prolapse outside
the anus or give risc to small repeated hemorrhages.

FiG 212 Villous papilloma, protuberant type

Fig 213 Villous papilloma, carpet type

Note upper rectum and colon have been turned mside out b
show circumference of tumour.

Treatment. They should always be removed and sent for microscopic examination.

A real problem arises when a clinically bemign adenoma is reported as having a focus
of carcinoma. The management of malignant adenomata or polyps has been carefully
investigated by Lockhart-Mummery, H E. and Dukes, C. E. (1952) .

A mucus secreting adenoma first shows signs of active epithelial proliferation
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and gently drawn outside the anus. The bfoad pedicle thus formed is .lhen (mns.fucd
with overlapping sutures of No. 3 chromic catgut and the tumour \m_h a margin of
normal mucosa is excised with a diathermy needle. The suture line is checked for
hemorrhage and then allowed to retract into its original position. Villous papillomata
as high as the upper third of the rectum may be treated in this way. . .

(3) CONSERVATIVE ANTERIOR REsEcTION. For very large papillomata involving a
large surface area of bowel some form of rectal excision is necessary. If the tumour is
benign it would appear to be the ideal situation for a conservatite resection. _All the
safety factors for a similar operation for carcinoma should be observed. especially as
regards implantation and free margin, except that the free margin can be less than 5 cm.

At laparotomy palpation of the lver and regional glands may give a clue to
malignant change, but it is never certain that this has or has not occurred until the
pathologist has serially sectioned the growth. .

(4) CoMmNED Excisiox oF Rectum. W. B. Gabriel (1952) recommends a combined
excision of the rectum for large villous papillomata for the following reasons:

(1) The risk of implantation recurrence.

(2) The difficulty of defining the tumour limits by palpation at operation and the
consequent risk of an incomplete removal.

(3) The fact that malignant change is common and, when present, is not localized
but has already involved the regional lymphatic glands.

The risks of implantation recurrence and incomplete removal must also apply to
small growths removed by local excision. Recurrences do occur after local excision, but
it can rarely be determined whether the recurrence results from an implantation at the
time of operation or the survival of a small focus of incompletely removed tumour.

The difficulty of determining accurately the extent of a villous tumour by palpation
at examination and at laparotomy is very real. This problem is solved by operating in
the lithotomy Trendelenburg position. With the patient in this position an assistant can
pass a sigmoidoscope from below and visually guide the surgeon to a complete removal
of the tumour. .

Tt is difficult, however, 1o reconcile the sacrifice of 1the whole rectum for a benign
tumour. When the question of malignancy is in doubt the focus of carcinoma is so small
that a conservative resection is surely safe.

Polyposis Intestini. The rectum is invariably involved in this hereditary disease.
Multiple adenomatous polyps are studded over the surface of the rectum in varying
degrees of density. They may be so closely packed that no normal mucosa can be seen.
Carcinomatous change is inevitable and early (average age 35 years).

The logical treatment of this disease is to remove the whole colon and rectum.
!’atienls, however, present for treatment young; the average age for onset of symptoms
is about 20 years. The symptorns are mild and the recommendation of a permanent
ileostomy is not well received.

As a comgmmise, and where rectal polyps are not too numerous, they may be
destroyed by diathermy and a subsequent ileo-rectal anastomosis performed; the patient
must be prepared for a regular life-long check on the rectal stump.

Polyps can be too numerous to be removed by diathermy without stricture formation.
A\ten}gts have been made in these cases to “core out™ the rectal mucosa and line the
femaining muscular rectum with ileum (ileo-anal anastomosis). The functional result,
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(3) Conservative anterior resection of rectum.

(4) Combined excision of the rectum.

(1) Enposcopic DIATHERMY FULGURATION, The tumour is systematically destroyed
by the diathermy button. The area should not involve more than half the circumference
of the bowel wall; one or several treatment sessions may be required. The tumour

Fic 215. Densely packed polyps too numerous to be cleared by
diathermy

destruction is followed by scarring and 1f too large a tumour is treated in this way a
rectal stricture may develop

Great care must be taken that all the tumour 1s destroyed and a close, careful
follow-up 1s essential Unless treatment is thorough diathermy can possibly precipi-
tate malignant change

(2) LocaL ExcisioN  Many rectal papillomata up to 13-2in in diameter can be
prolapsed outside the rectum and drawn down on a pseudo pedicle. This is.al.ways
possible for tumours which have prolapsed spontaneously. Following preliminary
stretching of the anus the tumour s grasped with one or more sponge holding forceps
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at night and is passed when the patient rises in the morning, being interpreted as morning
diarrheea, ot it may be noticed as a constantly recurring soiling of underclothes.

(5) URINARY SympTOMS. When it is remembered that at an early stage of develop-
ment the rectum and urethra are represented by a common cloaca, it is not surprising
that disease in one will produce symptoms in the other, Frequency of micturition,
dysuria, and the passing of matter from the rectum when passing urine are not infrequent
symptoms. In advanced rectal growths, size may cause urinary obstruction and retention
and actual involvement of the bladder, pyuria, and pncumaturia.

Symptoms due to the complications of a rectal growth are those of:

(1) INTESTINAL OBSTRUCTION—Uunaccustomed flatulence, intermittent distension,
lower abdominal ache, and mild colic are signs that the bowel is becoming obstructed—
these are symptoms of the constricting typs of growth occurring as a rule in the upper
third of the rectum or rectosigmoid region.

(2) SHORTNESS OF BREATH, lassitude, anorexia, and loss of weight are symptoms of
secondary anzmia and the specific effect of a cancer on its host.

(3) SyMPTOMS OF WIDESPREAD DisEase. Pain in the right uppzr abdominal quadrant
suggests the presence of liver secondaries, pain in the chest and dyspneea the presence of
lung secondaries with pleural effusion.

Signs. If a patient complains of rectal symptoms or an alteration in the usual rectal
function it hardly seems necessary to advise making a digital examination of the rectum,
yet this examination is still omitted or postponed to another visit or consultation. It
should be done at once.

On inserting a finger into the rectum of a patient with a rectal carcinoma, something
abnormal will be felt. No rectal carcinoma is out of reach of the average length finger
——if the perineum is pressed up when the finger is fully inserted.

Very occasionally, the combination of an obese patient with large buttocks and a
short examining finger may mean that growths of the upper third or rectosigmoid are
difficult to palpate.

While the finger is in the rectum the free hand should palpate the lower abdomen and
the pelvis be thoroughly explored by bidigital examination—growths of the lower
sigmoid colon are often diagnosed in this way when other methods have failed to detect
them.

The abnormal physical sign detected by palpation will depend on the gross character-
istics of the carcmoma which may be one of the following types:

(1) Ulcerating growth.

(2) Protuberant growth

(3) Constricting growth.

(4) Carcinoma arising in an adenoma or papilloma.

(S) Atypical type.

(1) ULCERATING CARCINOMA. The usual ulcer crater is hard and has raised, everted
fdges. T}w ulcer may be a deep small ulcer pe‘netmting the rectal wall and extra-rectal

1ssues with no raised edge—this type of ulcer is highly malignant and, although small.
has a bad prognosts.

. (2) PROTUBERANT CARCINOMA (hypertrophic or *caulifiower’
into the rectal Jumen as an irregular dome-
paratively favourable,

\ "). This type grows
shaped swelling and the prognosis is com-
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however, is so indifferent and motions so frequent that a permanent ileostomy is prefer-
able.
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RECTUM AND ANAL CANAL CARCINOMA
Introduction

Cancer of the rectum is one of the common cancers. The diagnosis can be made by
palpation without any special aid. The prognosis, when treated in time and efficiently,
is better than that of any malignant growth elsewhere in the body. If, therefore, the
symptoms are recognized, a finger inserted into the rectum, and sound principles of
treatment based on pathology applied to its eradication, the opportunity exists to treat
an unpleasant and lethal disease successfully.

Symptoms. Occasional instances occur when an unsuspected rectal growth is fortu-
nately discovered during routine examination. The first episode in the story of a rectal
cancer is the awareness and reporting of symptoms by the patient. These symptoms are
those caused by the growth itself and those resulting from its complications, and vary
according to the type of the growth and its position in the rectum.

As the growth is usually 1n ulcer form with destruction of epithelium, bleeding and
rectal irritation must result, to give rise to one or a combination of the following symp-
toms:

(1) Bleeding.

{2) Alteration 1n bowel habit.

(3) Pam and tenesmus.

(4) Discharge

(5) Urinary symptoms

(1) BLEEDING. Man, in common with many other animals, inspects his excreta.
The appearance of blood smeared on or intermingled with fieces is an early sign, un-
fortunately frequently dismussed as piles by the patient. Occasionally a large heemorrhage
may occur as a first symptom. When bleeding is noticed in between or apart from
defzecation it is of diagnostic significance. In summer, when salads are on the menu,
unmasticated undigested beetroot appears n the stool and is not infrequently mistaken
for blood

(2) ALTERATION IN BoweL HaBiT  Diarrheea, frequency, and a feeling of mcomplete
evacuation are common with growths of the rectal ampulla Urgency of defcation
progressing to incontinence are symptoms of growths of the lower third and anal canal.

(3) PAN AND TENESMUS  The anal canal 1s richly supplied with sensory nerve endings;
pain and abortive painful straiming ndicate a growth of the anal canal or growths invad-
ing the anal canal from above

(4) DiscHARGE. This consists of altered blood, mucus produced by the irritated
columnar rectal epithelium, and liquid feces  The discharge accumulates in the rectum
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There is no ulceration of the surface of the rectum and it is of a tubbery, resitient fecl, as
if the tectum has been canverted iato fibrocartilage.

(4) CARCINOMA ARISING IN AN ADINOMA OR PariLLosA. Onc quarter of rectal
carcinomas can be demonstrated to have arisen in benign tumours, A far la'rgcr pc.rcem-
age undoubtedly start as a benign growth which is compictely destroyed by its malignant

change.

Villous tumours, especially the tow
carpet type, are not casy to palpate.
They are soft and differ only stightly
in consistency from the rectal wall but
must be patpated thoroughly; localized
areas of induration arc diagnostic of
malignant degencration,

Very smalt adenomata may contain
a focus of carcinoma and present as @
simple polyp. AN polyps and adeno-
mata when recognized should therefore
be removed and cxamined micro-
scapically.

(5) Aryricat Types. These types
ase notoriously hard to diagnose and
their recognition depends on the clinical
acumen of the doctor and his know-
ledge that such forms exist: they pre-
sent jn various ways—as a slight
submucous induration—as a fistula~as
& small erosive ulcer very similar to a
fissure-in-ano—or as an induration on
a prolapsed pile. The tubular constrict-
ing and deeply penctrating ulcer type
are also atypical forms of rectal
growth.

The appreciation by patpatian that
there 1s a growth in the rectum does
not end the examination The site of
the growth in the rectum, the quadrants
of the bowel invalved, the mobility of
the growth and its ipvolvement of
related viscera should all be determined
and recorded.

Glands can often be palpated i the
mesorectum above the growth through
the posterior rectat wall,

In women a vaginal examination
must be made 10 assess involvement of
the recto-vaginal septum,

Fic 7. Gland dissection from Fig 216,
{a) Level of malignant adenoma.

&) Villous haded area mahg-

nant degeneration  Invaded glands are filled inn
black
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(3) ConsTRICTING CARCINOMA. Sometimes advanced growths of the anal canal or
lower third of the rectum so constrict the lumen as to make the passage of a finger through
the growth extremely painful. In these circumstances the examination should be re-
peated under ansthesia.

Constricting growths also occur in the rectosigmoid and upper third of the rectum.

Intestinal obstruction may be the first symptom
A diffuse, tubular stenosis of the rectum is caused sometimes by anaplastic growths.

R Ty
}):n \\ by

e ~
IS r;,f/-/—'f’u)ﬂn;»ﬁ

m an adenoma and villous 11 m the

Fic 216
same specimen
(a) Malgnant adenoma
(&) Focus,of malignancy m villous papilloma
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Diagnostic Aids. The only special tocal examinations of value are proctoscopy and
sigmoidoscopy to visualize the growth, and the removal of a piece for microscopic
examination or biopsy. Convenient forceps for a biopsy through a proctoscope are
Caldwell-Luc forceps or a Hartmann's conchotone. Longer forceps are required for
biopsy through a sigmoidoscope, Patterson’s forceps being a very convenient pattern.

It is bad practice to pass a sigmoidoscope above the growth. Many tumours at time
of treatment have growth already in the lumen of the tributaries of the hemorrhoidal
veins. Squeezing of the tumour between a sigmoidoscope and the boney pelvic walls is
one certain way of despatching growth emboli from the lumen of a vein to the liver. It is
true that additional lesions and sccond primary’ tumours often co-exist with a rectal
cancer—these can wait until laparotomy for identification.

In making the biopsy a portion of the ulcer edge should be removed. Difficulties in
obtaining suitable material arise in ulcers with no edge and atypical forms of tumour,
such as the tubular stricture. In these cases the biopsy is better taken under anesthesia,
when the growth can be generally re-assessed. The value of the biopsy lies in confirming
the clinical diagnosis, determining the histological type, and grading the tumour accord-
ing to its degree of malignancy. It 1s customary to make a cytological classification of
growths into low, average, and high grade of malignancy, according to whether the cell is
atypical or not. The biopsy can influence the plan for treatment; for instance, a high
grade growth or a colloid growth is quite unsuitable for an operation designed to retain
the anal sphincters.

Differential Diagnosis

So common are the pitfalls of diagnosis that it is prudent to wait for a confirmatory
biopsy report before excising a rectum for malignant disease. A surgeon making this
a hard and fast rule is unlikely to make the mistake of excising the rectum for a benign
lesion and if the malignancy of the biopsy specimen is graded valuable additional
information is obtained on which to base and modify treatment

Most of the diseases listed below are uncommon but successful diagnosis depends on
a knowledge of the possibility of the unusual.

The following conditions have been mistaken for and many treated as a carcinoma of
the rectum:

(1) ForeiGN Bopy GRANULOMA. Foreign bodies such as game or rabbit bones can
become 1mpacted across the rectal lumen forming an inflammatory tumour clinically
indistinguishable from a rectal neoplasm.

(2) PARAFFINOMA. The injection of hamorrhoids with unabsorbable oils can pro-
duce a chronic persistent ulcerated tumour

(?) Awma@sIC GRANULOMA. R. W Nevin (1949), describing rectal lesions in amabiasis
as pin point lesions, large, single or multiple ulcers, crateriform pits or granulomata
states that they are easily confused with a rectal carcinoma. ’

(4) BILHARZIAL GRANULOMA.

. (5) TusercULOUs ULCERATION. An early tuberculous rectal ulcer can be indis-
tingwshable, except microscopically, from an early, flat, carcinomatous ulcer.

(6) GRANULOMATOUS (SYPHILITIC) ULCERATION OF THE Rectum. ’
Commonly v i P s oy o econdarly The ampull

3 ry involvement results from disease
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It assists in the assessment of mobility if the patient strains down during the examina.
tion

In the genera) examnation of the patient, the inguinal glands, the glands in the left side
of the neck, the liver, and the state of distension of the colon should be noted. Fzcal
lumps accumulate in the pelvic colon and there is often a tell-tale distension of the cecum,

- -

=1 A A

a

Fic 218 Diagram to show method of FiG. 219. Additional lesion and
embolic spread to liver. second primary tumour 1 carci-
noma of rectum.
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Diagnostic Aids. The only special local examinations of vatue are proctoscopy and
sigmoidoscopy to visualize the growth, and the removal of a piece for microscopic
examination or biopsy. Convenient forceps for a biopsy through a proctoscope are
Caldwell-Luc foreeps or a Hartmana's conchotone. Longer forceps are required for
biopsy through a sigmoidoscope, Patterson’s forceps being a very convenient pattern.

It is bad practice to pass a sigmoidoscope above the growth. Many tumours at time
of treatment have growth already in the lumen of the tributaries of the hemorrhoidal
veins. Squeezing of the tumour between a sigmoidoscope and the boney pelvic walls 1s
one certain way of despatching growth emboli from the lumen of a vein to the liver. Itis
true that additional lesions and sccond primary tumours often co-cxist with a rectal
cancer—these can wait until laparotomy for identification.

In making the biopsy a portion of the ulcer cdge should be removed. Difficuluies in
obtaining suitable material arise in ulcers with no edge and atypical forms of tumour,
such as the tubular stricture. In these cases the biopsy is better taken under anesthesia,
when the growth can be generally re-assessed. The value of the biopsy lies 1n confirming
the clinical diagnosis, determining the histological type, and grading the tumour accord-
ing to its degree of malignancy. It is customary to make a cytological classification of
growths into ow, average, and high grade of malignancy, according to whether the cell1s
atypical or niot. The biopsy can influence the plan for treatment; for instance, a high

grade growth or a colloid growth is quite unsuitable for an operation designed to retain
the anal sphineters,

Differential Diagnosis

. So common are the pitfalis of diagnosis that it is prudent to wait for a confirmatory
biopsy report before excising a rectum for malignant disease. A surgeon making this
2 h.ard and fast rule is unlikely to make the mistake of excising the rectum for a benign
l_esmn ar}d if the malignancy of the biopsy specimen is graded valuable additional
information is obtamned on which to base and modify treatment.

Most of the diseases listed below are uncommon but successful diagnosis depends on
a knowledge of the possibility of the unusual.

The following conditions have been mistaken for and many treated as a carcinoma of
the rectum:

[4))] Ff)kslGN Boby GrANULOMA. Foreign bodies such as game or rabbit bones can
!’EC?I’I}E Impacted across the rectal lumen forming an inflammatory tumour clinically
indistinguishable from a rectal neoplasm.
duc(e2)a iﬁiﬁﬂmm_\. The injection of hwmorrhoids with unabsorbable oils can pro-

1C persistent ulcerated tumour.

a f()?l')l g;;iﬂis .GRANULOMA . R.W Neviq (1949), describing rectal l.esions 1n ameebiasis
St that 1 sions, la}rge, single or multiple ulcers: crateriform pits or granulomata,

Y are easily confused with a rectal carcinoma.
(4) BILHARZIAL GRANULOMA.

(5') TUBERCULOUS ULcpraTiON. An early tuberculous rectal ulcer can be indis-
guishable, except microscopically, from an eatly, flat, carcinomatous ulcer,

('6/) GRANULOMATOUS (SYPHILITIC) ULCERATION OF THE RECTUM,
cOnE n)];;?:;s;;z:gs:: i:: involve the rectum primarily or secondarily. The ampulla is

primary cases. Secondary involvement results from disease

tin;
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elsewhere in the abdomen, such as the appendix, ileocecal region, stomach or ovaries,
Zachary Cope (1949).

(8) ENDOMETRIOSIS may involve the upper third of the rectum and form a tumour
mass protruding into and obstructing the rectal lumen.

(9) LYMPHOGRANULOMA.

(10) RecTAL STRICTURES. The diagnosis of a rectal stricture due to an atypical
anaplastic carcinoma, from a rectal stricture secondary to carcinoma of the prostate or
from chronic inflammatory lesions, is both a difficult clinical and histological problem.

(11) Carcinoma from the colon, ovary, and prostate may invade and ulcerate into
the rectum to simulate a rectal carcinoma.

(12) AtypicAL forms of ano-rectal carcinoma can masquerade as most of the common
forms of minor rectal lesions. A small erosive anal carcinoma can simulate a fissure-in-
ano, a melanoma a thrombosed pile, and a burrowing colloid carcinoma a fistula-in-ano.

(13) SArcoMATA are usually globular, protruding tumours covered to a variable
degree by rectal mucosa.
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PATHOLOGY OF RECTAL CANCER
Location of Rectal Carcinomas

For convenience of description and for purposes of localization of rectal cancer, the
rectum may be divided into lower, middle, and upper thirds and a rectosigmoid zone.
This zone is above the limits of the anatomical rectum (third sacral vertebra) but at or
below the sacral promontory.

Ampullary growths are at or below the peritoneal reflection and their lower edge is
seen at 8 cm from the anal margin. Upper third growths are above the peritoneal
reflection and their lower edge is seen at 12-15 cm. from the anal margin. Rectosigmoid
growths are sited at or just below the sacral promontory and their lower edge is seent
15-20 cm. from the anal margin.

Approximately 37 per cent of growths occur in the lower third, 32 per cent of growths
in the ampulla and 31 per cent of growths in the upper third and rectosigmoid zone.

There is a difference in prognosts in growths of the lower and middle thirds and
growths of the upper third and rectosigmord zone or growths below and above the peri-
toneal reflection Growths below the peritoneal reflection with their close relationship
to the prostate, urethra, and vagina and their proximity to the lateral pelvic walls and
lateral ligament attachment have a considerably lower five year survival rate than
growths above the peritoneal reflection.

Histological Types
The rectum and anal canal are lined by columnar, transitional, and squamous epi-
thelium and growths anse with corresponding histological characteristics from each of

these epithelia,
Most malignant growths are columnar celled adenocarcinomas. They account for
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95 per cent of growths. Squamaus and teansitional celled carcinomas account for only
of growths.
? pc;;:::waicginomas may secrete mucus (mucus sccrctingcarcino.ma)_ and are commonly
known as colloid carcinomas. The mucus distends the cell, altering 1t‘s shz:.pe, anfl' com-
pressing the nuclens against the cell wall to give rise to the cl.mraclcnsuc signet cell.
Colloid growths spread more rapidly and metastasize carlizr than adenocarcinomas.
They present in atypical forms and spread by unusual ch'nnnc]s. Thcs; characteristics
make the prognosis worse in colloid growths comparcc.l with adenocarcinoma. )
Squamous and transitienal celled carcinomas arise in the anal canal and are compli-
cated by their possible lymphatic spread to the inguinal glands.

FiG. 220 Colloid carcinorna.

Occasiopally mixed tumours occur in the ano-rectal region. They may be composed
partly of squamous and partly of columnar epithelium. Their lymphatic metastases
have a similar mixed pathology.

Classifications, Two classifications are of great value in the management of ano-rectal
cancer:

(1) Broders’ classification based on cell differentiation.

(2) Dukes’ classification based on the extent of spread of the disease demonstrated
at dissection of the operation specimen,

(1) Broders® classification. Tumours are classified into four grades. In grade 1 the
majority of cells are well differentiated, in grade 4 the majority of cells are undifferenti-
ated, grades 2 and 3 being intermediate stages. A useful modification of this classifica-
tion is to subdivide adenocarcinomas according to the degree of differentiation of the
tumour cells into low grade, average grade, or high grade of malignancy.

Low grade tumours consist of well differentiated cells with almost normal regular acini.

Average grade tumours have recognizable col cells and a definite but irregular
and distorted acinar formation,
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elsewhere in the abdomen, such as the appendix, ileoccal region, stomach or ovaries,
Zachary Cope (1949).

(8) ENDOMETRIOSIS may involve the upper third of the rectum and form a tumour
mass protruding into and obstructing the rectal lumen.

(9) LYMPHOGRANULOMA.

(10) RecraL STRICTURES. The diagnosis of a rectal stricture due to an atypical
anaplastic carcinoma, from a rectal stricture secondary to carcinoma of the prostate or
from chronic inflammatory lesions, is both a difficult clinical and histological problem.

(11) CarciNoMA from the colon, ovary, and prostate may invade and ulcerate into
the rectum to simulate a rectal carcinoma.

(12) AtyricaL forms of ano-rectal carcinoma can masquerade as most of the common
forms of minor rectal lesions. A small erosive anal carcinoma can simulate a fissure-in-
ano, a melanoma a thrombosed pile, and a burrowing colloid carcinoma a fistula-in-ano.

(13) SarcoMmaTA are usually globular, protruding tumours covered to a variable
degree by rectal mucosa.
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PATHOLOGY OF RECTAL CANCER
Location of Rectal Carcinomas

For convenience of description and for purposes of localization of rectal cancer, the
rectum may be divided into lower, middle, and upper thirds and a rectosigmoid zone.
This zone 1s above the limits of the anatomical rectum (third sacral vertebra) but at or
below the sacral promontory.

Ampullary growths are at or below the peritoneal reflection and their lower edge is
seen at 8 cm. from the anal margin. Upper third growths are above the peritoneal
reflection and their lower edge is seen at 12-15 cm. from the anal margin. Rectosigmoid
growths are sited at or just below the sacral promontory and their lower edge is seen
15-20 cm. from the anal margin.

Approximately 37 per cent of growths occur in the lower third, 32 per cent of growths
in the ampulla and 31 per cent of growths in the upper third and rectosigmoid zone.

There is a difference in prognosis in growths of the lower and middle thirds and
growths of the upper third and rectosigmoid zone or growths below and above the peri-
toneal reflection. Growths below the peritoneal reflection with their close relationship
to the prostate, urethra, and vagina and their proximity to the lateral pelvic walls and
lateral ligament attachment have a considerably lower five year survival rate than
growths above the peritoneal reflection.

Histological Types
The rectum and anal canal are lined by columnar, transitional, and squamous epi-
thelium and growths anse with corresponding histological characteristics from each of

these epitheha.
Most malignant growths are c

1

celled adenocarci . They account for



RECTUM AND ANUS 499

High grade tumours arc composed of polygonat or spheroidal cells with no glandular
arrangement.

This classification has practical application both before and after the tumour is
removed. ‘The biopsy should be thus graded. If a clinically fixed advanced growth is
reported on as being of low grade of malignancy it is an encouragement to persist with a
radical excision as in all probability fixation is largely due to sepsis; if, on the other hand,
the growth is reported as being of high grade of malignancy, then nothing but the most
radical operation possible offers any hope of a cure, however small the growth may be.
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Fi16 223 Adenocarcinoma, high grade

. A final assessment of malignancy 1s made on the removed tumour. This may occa-
sionally differ from the biopsy report and indeed different areas of the same tumour
vary 1n degree of malignancy.

The value of the histological grading after removal of the tumour lies in determining
prognosis.

(2) Dukes’ classification 15 based on the extent of spread of the growth as demon-
strated 1n the operation specimen
“*A” case—the growth is limited to the rectal wall

“B” case—the growth has spread mto the perire i
ctal tissues, bi :
metastases. p ut with no lymphatic

“C” case—the growth has involved the lymphatic glands.
Because of the wide vanations in degree of lymphatic gland §pread and the corr:
?‘ongmg difference 1n prognosis, *C” cases are subdivided into “C;” and “C,” cases eIS‘
C,” cases there are metastatic deposits 1n the glands adjacent to the tumou;' but lz;ndn
free.fmm growth can be demonstrated below the upper it of the excised v i it :
pedicle I’n *“C,” cases the highest gland removed contains metastatic deposits e
Dukes® classification has an important application in determining prol;mm;.
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Fi6 222 Adenocarcinoma, average grade,



RECTUM AND ANUS 499

High grade tumours arc composed of polygonal or spheroidal cells with no glandular
arrangement.

This classification has practical application both before and after the tumour is
removed. The biopsy should be thus graded. If a clinically fixed advanced growth is
reported on as being of low grade of malignancy it is an encouragement to persist with a
radical excision as in all probability fixation is largely due to sepsis; if, on the other hand,
the growth is reported as being of high grade of malignancy, then nothing but the most
radical operation possible offers any hope of a cure, however small the growth may be.
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Fig. 223. Adenocarcinoma, high grade

A final assessment of malignancy is made on the removed tumour. This may occa-
sionally differ from the biopsy report and indeed different areas of the same tumour
vary in degree of malignancy.

The Yalue of the histological grading after removal of the tumour lies in determining
prognosis.

(2) Dukes’ classification is based on the extent of spread of the growth as demon-
strated in the operation specimen

“g case—the growth is limited to the rectal wall
memstas&zsa the growth has spread into the perirectal tissues, but with no lymphatic

“C” case—the growth has involved the lymphatic glands

B?cause of the wide variations in degree of lymphatic gland §pread and the corres-
Ronimg difference in prognosis, “C™ cases are subdivided into “C,” and “C,” cases, CIS

C;™ cases there are metastatic deposits in the glands adjacent to the tumour but 1. dn
free. from growth can be demonstrated below the upper limit of the excised v . al} ;
pedicle. I’n “C," cases the highest gland removed contains metastatic deposits, aseutar

Dukes’ classification has an important application in determining pm};nosis‘
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Fi6 222 Adenocarcinoma, average grade
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Occasionally, however, the glands nearest the tumour are frec from growth but a
metastasis is found in a gland high up on the infecior hemorrhoidal chain of glands.
This is known as discontinuous upward spread and is an unfavourable prognostic
feature.

Lymphatic spread occurs outwards along the lateral ligaments and over the fascia
on the levator ani muscle to involve glands of the pelvic wall,

Invasion of the lymphatic glands below the primary tumour only occurs in high grade
growths and very advanced growths where
the lymphatic glands above are already
full of growth.

Rectal growths may also metastasize to
the pre-aortic glands, to glands round the
ceeliac axis and cisterna chyli and 10 the
left supraclavicular fossa. Permeation of
lymphatic vessels is a feature of anaplastic
growths and is a method by which growth
may spread below a tumour.

{c) VExous SpreaD. Growth can be
detected in the tributaries of the inferior
hamorrhoidal veins. The reported inci-
dence varies from 15-50 per cent and
obviously depends on the methods em-
ployed to detect intravenous growth and
on their thoroughness. Its extent may vary
from a small plug of growth in a venous
tributary emerging from the primary
tumour to massive involvement of the
whole inferior hzemorrhoidal and mesen-
teric veins.

Fragments of growth become dislodged
and pass up the portal vein to the liver to
give rise to hepatic metastases. —_—

There are two practical considerations ~ Fi9. 225 Small_ecarly adenocarcinoma average
arising from invasion of veins and venous ’ ' . ' o
growth emboli.

Firstly, the passage of a sigmoidoscope
past or through a rectal growth and its
compression against the pelvic wall may dislodge growth emboli. A sigmoidoscopic
examination should not be pressed beyond the lower edge of the tumour.

Secondly, at operations for excision of a rectal cancer, the inferior mesenteric vein
must be ligated before the growth is mobilized, to avoid the risk of dislodging venous
emboli into the portal circulation.

. ‘Venous spread may occur in submucous veins at some distance from the edge of the
primary tumour and «i¢ growth may then erupt to the surface to simulate a second
primary growth.

Spread downwards, retrograde venous spread, has also been demonstrated.




500 TEXTBOOK OF BRITISH SURGERY

After a radical excision 90-100 per cent of five year cures can be expected in “A”
cases, 60 per cent of five year cures in “B” cases, and 25 per cent of five year cures in *“C”
cases.

In a series of rectal carcinomas a surgeon may expect to find growths in approximately
the following percentages in each classification:

Per cent Per cent
Low grade 10 A" case 15
Average grade 65 “B” case 35
High grade 25 “C” case 50

An obvious relationship exists between histological types and extent of spread. The
majority of high grade malignancy growths are, “C“ cases and low grade malignancy
growths are “A” cases. -

F1G6. 224. Dukes’ classification based on the extent of spread of the

disease at d, of the

A. Growth limited to wall of rectum B. Extension of growth to
extrarectal tissues but no metastases in regronal lymph nodes.
C Metastases 1n regional lymph nodes

Methods of Spread

(@) LocaL SpreaD. A rectal carcinoma spreads over the surface of the rectum in
upward, downward, and lateral directions to produce an oval ulcer averaging 2-3 in. in
diameter at time of operation, It spreads more readily 1n a transverse than in a longi-
tudinal direction.

Direct spread by submucous infiltration well beyond the margins of the primary
tumour can sometimes be demonstrated and is a common feature of colloid growths

It takes six months for an average growth to involve one quarter of the bowel circum-
ference. The growth also spreads through the layers of the bowel wall to invade the
perirectal fascia and fat and adjacent viscera.

Direct involvement of adjacent viscera may result in a rectovaginal fistula in the
female, a recto-urethral fistula or a rectovesical fistula in the male.

(# LyMpHATIC SPREAD. This occurs in an upwards direction from the primary
tumour along the inferior hemorrhoidal vessels. The glands adjacent to the growth are
invaded first, subsequent glands becomng involved in a sequence from below upwards
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Occasionally, however, the glands nearest the tumour are frec from growth but a
metastasis is found in a gland high up on the inferior hemorrhoidal chain of glands.
This is known as discontinuous upward spread and is an unfavourable prognostic
feature.

Lymphatic spread occurs outwards along the lateral ligaments and over the fascia
on the levator ani muscle to involve glands of the pelvic wall.

Invasion of the lymphatic glands below the primary tumour only occurs in high grade
growths and very advanced growths where
the Iymphatic glands above are already
full of growth.

Rectal growths may also metastasize to
the pre-aortic glands, to glands round the
ceeliac axis and cisterna chyli and to the
left supraclavicular fossa. Permeation of
Iymphatic vessels is a feature of anaplastic
growths and is a method by which growth
may spread below a tumour.

(¢) Vexous SpReaD. Growth can be
detected in the tributaries of the inferior
hemorrhoidal veins. The reported inci-
dence varies from 15-50 per cent and
obviously depends on the methods em-
ployed to detect intravenous growth and
on their thoroughness. Its extent may vary
from a small plug of growth in a venous
tributary emerging from the primary
tumour to massive involvement of the
whole inferior hemorrhoidal and mesen-
teric veins.

Fragments of growth become dislodged
and pass up the portal vein to the liver to
give rise to hepatic metastases.

There ate two practical considerations ~ F1G- 225. Small early adenocarcinoma average

- . A . grade 1n a male aged 34, ved

arising from invasion of veins and venous combined excision. Note \I\Exr;:sprea%yl;ssgg:ii

growth emboli. ;nclaslfxscs Death occurred 1n 2 years § months.
Frstly, the passage of a sigmoidoscope rom generalized carcmomatosis

past or through a rectal growth and its
comp.ression against the pelvic wall may dislodge growth emboli. A sigmoidoscopic
examination should not be pressed beyond the lower edge of the tumour.

Secondly, at operations for excision of a rectal cancer, the inferior mesenteric vein
must be ligated before the growth is mobilized, to avoid the risk of dislodging venous
emboli into the portal circulation.

. Venous spread may.occur in submucous veins at some distance from the edge of the
g:::;g ;:‘1&1}1: and 1ie growth may then erupt to the surface to simulate a second
Spread downwards, retrograde venous spread, has also been demonstrated.
33
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(d) ARTERIAL SPREAD  Occasionally in cases with widespread intra abdominal
secondaries multiple growth nodules are seen along the mesenteric border of the small
intestine. The probable explanation is that a branch of the superior mesenteric artery
has been invaded by growth and arterial emboli are showered off to the periphery.

(e) TRANSPERITONEAL SPREAD in its early form may be seen as a plaque-like thicken-
ing in the peritoneum continuous with peritoneal puckering over the primary tumour or
as small pin head nodules round the growth. Transperitoneal spread takes place by way
of subserous lymphatics or cell dissemination by ascitic fluid.

(f) TRANSPLANTATION. Rectal growths can be transplanted onto granulating or
wound surfaces. The practical application of this knowledge can be seen in various
ways:

(1) Recurrences have been reported in abdominal wounds and round colostomies
following excision of the rectum.

(2) A growth high up in the rectum can transplant onto a fistulous track at the anal
margin.

(3) Recurrences following conservative resections are due to transplantation of
growth fragments from the bowel lumen to the suture line.

(4) At operation a surgeon should handle a growth as little as possible and, if
practical, cover the growth surface with gauze moistened with 1:500 mercury perchloride.

Miscellaneous

In common with other malignant tumours rectal growths may metastasize throughout
the body, common sites for metastases being the lungs and brain. As part of the pre-
operative examination of a patient with rectal cancer, the chest should be X-rayed. Very
occasionally, the detection of small secondaries in the lung affords the opportunity for
their removal by lobectomy or pneumonectomy.

TREATMENT OF CARCINOMA OF THE RECTUM

General

No other form of treatment yet offers as good a chance of cure as a radical excision.
Surgery can give a 45-50 per cent five year cure.

The aim of a radical excision 15 to remove all macroscopic growth and tissue zones
where spread may take place.

It may be achieved by a combined excision of the rectum where the rectum, its lateral
hgaments and mesentery are removed en bloc and the patient left with a permanent
colostomy.

Ever since excision of the rectum for carcinoma has been practised attempts have
been made to preserve the sphincter ani and normal function. Anterior or abdomino-
anal resection where continuity of the bowel is restored can offer an equal chance of cure
to selected cases of carcinoma of the rectum.

A surgeon 1s therefore faced with the problem of deciding how to select cases for a
combined excision or a restorative resection. The only difference in the extent of the
operation is leaving 2 small rectal stump in restorative resections. The remainder of the

operation 1s in no way less radical than a combined excision. The problem, therefore, is
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one of knowing if, when, and how often the rectal stump can be invaded with growth, or
under what circumstances downward spread of the growth occurs.

Downward spread of growth can occur by:

(1) Lymphatic gland spread.

(2) Submucous infiltration.

(3) Lymphatic permeation.

(4) Retrograde venous spread in continuity or by embolus.

Seventy-five per cent of specimens showing downwards spread occur in highly
malignant and colloid growths—almost all
the remainder in very extensive growths
when the upward lymphatic drainage is
already blocked by growth, Downward
spread rarely occurs Scm. below the

' lower edge of the growth.

If highly malignant, atypical and col-
loid growths and very extensive growths
are not selected for restorative excision
and if when a restorative excision is done
the bowel is transected at least 5cm.
below the lower edge of the growth, then
there is little likelihood of growth being
left in the rectal stump.

In spite of this selection there remains
the fact that recurrences occur in the
anastomotic zone of restorative resections
and this is due to failure of surgical tech-
nique.

Clumps of cancer cells break off from
the parent tumour and can be demon-
strated in centrifuged rectal washings to
have been lymg loose in the bowel lumen
These cells can be implanted on the
anastomotic suture line unless thorough
S\eps are taken to remove them before the FiG 226 Discontinuous upward lymphatic spread.
anastomosis is made.

The 1deal criteria for 2 restorative resection are a thin female patient with a long
pelvic colon and an early mobile growth of low or average grade of malignancy situated
at least 10 cm. from the anal margin The prognosis of young patients with carcinoma

" of the rectum is so poor that nothing but the most extensive and radical excision should
+ be contemplated.

In considering treatment for a carcinoma of the rectum the surgeon should always
t.zxplore the possibility of a restorative resection. It will be found that this cannot be done
in lower third and most middle third growths. It can be done 1n the majority of growths

[ of the Jupper third and rectosigmoid. Highly malignant, colloid, and very extensive

g the patient a permanent colostomy

CAR—

gr:_)wths being excluded, the possibility of savin
exists in about 25 per cent of cases.
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Assessment of Operability
There are only two contra-indications to the removal of a rectal growth: very severe
cardiac or renal disease and extensive widespread metastatic growth.
Medicine has progressed so far in the last twenty years that major surgery is possible
in the presence of most constitutional diseases.

@ ® .
FiG. 227 (2 and b). Adenocarcinoma mn a gl of 17 and gland dissection. In spite

of radical excision death occurred in 4 years 4 months from lung metastases.
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The advice of & physician who is familiar with the proposed operation s!w.uld be
obtained, He can assist in preparing the paticnt, asscssing the risks, ‘anq guldll:lg the
post-operative treatment. Should post-operative heart and tung complications arise, he
is at an advantage if he has examined the patient before operation. .

Old age (octogenarians) is no contra-indication—in fact, old people stand major
surgery under modern conditions very well,

Obesity carries great penalties: it makes the surgeon's task most difficult, it limits
the extent of the operation, wound complications arc common, and a fatty infiltrated

o

Fic 228 Abdomunal view of patient tn lithotomy-Trendelenburg position

heart cannot respond so well to additional strain. One or two months’ postponement of
the operation in order to reduce weight, while undesirable from the cancer aspect, may
reduce the operative risk in these cases.

A growth should not be judged inoperable from local fixation assessed clinically.
Many apparently fixed growths mobilize well at operation~-and only after laparotomy
and a fatled trial dissection should a growth be deemed inoperable from local fixity.

Combined Excision of the Rectum
A combined excision of the rectum can be practised in three ways:
(1) Abdomuno-perineal excision (Miles).
(2) Perineo-abdominal excision (Grey Turner and Gabriel).
(3) Synchronous combined excision (Lloyd-Davies).
In the abdomino-perineal excision the rectum is dissected out from the abdomen
with the patient in the Trendelenburg posttion and the perineal excision left to the end of
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Assessment of Operability
There are only two contra-indications to the removal of a rectal growth: very severe
cardiac or renal disease and extensive widespread metastatic growth,
Medicine has progressed so far in the last twenty years that major surgery is possible
in the presence of most constitutional discases.

6] ®)
d gland dissection  In spite
1c 227 (zand ) Adenocarcinoma in a girl of 17 and
F of sadical exasion death occurred 1n 4 years 4 months from lung metastases.
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or a rescction can be made until after |afmrmomy, the sitc of the colostomy is marked by
skin scratches. ) .

(2) A left paramedian incision from above the umbilicus to the symphysis gives the
best access to the operative field. )

(3) The abdomen should be explored methodically and carefully, The liver - and gall
bladder are palpated first, then the colon to exclude sccond primary growths and other
pathology (diverticula). The remaining viseera are checked, espeaially the omg.q.tum for
secondary deposits. Finally, the growth itself is identified, assessed for mobility, and

s oo e e e s o i e

U — RS

Fic 230 Penmeal view of patient w lihotomy-Trendelenburg position,
{a) “Towelled-up™ with 1nstrument table 1n place
(5) Not “towelled up ™

relative measurements to the peritoneal reflection and sacral promontory taken. The
mesorectum is palpated for gla d surrounding peritoneum for.growth-nodules.

(4) The next step, before m ng the growihi; 15 the Nigation of the inferior mes-
enteric vessels. The tie in the standard operation is usually just below the left colic or
first sigmoid arteries. Venous invasion of the tributaries of the inferior hemorrhoidal
vein has been found 1n as many as 50 per cent of operative specrmens. If the growth is
mobilized before tying the inferior mesenteric vein there is great risk of growth emboli
being despatched to the liver

(5) The rectum 1s next mobilized by freeing 1t posteriorly and then anteriorly between
the vesicles and prostate in the male and the vagina 1n the female.

(6) The lateral ligaments are then divided as close to the pelvic wall as possible.

(7) The levator ani and post-rectal fascia are divided from the perineum.

(8) Adherent viscera. Where possible, these should be in part or wholly excised with
the rectum Loops of small intestine, portions of bladder, uterus tubes, and ovaries are
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the operation. In the perineo-abdominal excision the rectum is dissected out from the
perineum with the patient in the left lateral position and the operation finished in the
abdomen. These operations can be done single-handed by one surgeon.

The synchronous combined excision is performed in the lithotomy-Trendelenburg
position by two surgeons working simultaneously at the perineum and abdomen. Its
advantages are that the operating time is shortened, and very extensive, fixed growths
can be removed with greater ease and safety.

The lithotomy-Trendelenburg position, Lloyd-Davies (1939), has many advantages.
An excision can be carried out single-handed without altering the patient’s position

Fig 229 A view of y-T lenburg position before start of opera-
tion Note position of accessory lights Both operative fields must be cfficiently allumin-
ated Disappointment in the advantages claimed for this position often results from
faiture to study this elementary but essential point in theatre technique

during the operation. Two surgeons can work at the same time and in extensive fixed
growths this mncreases the resectability rate and makes an otherwise difficult operation
relatively easy. Anterior resections can be performed with equal ease and the key step
in this operation, of washing out the rectal stump, can be done without disturbance. In
very low resections the anal cuff can be everted and an abdomino-anal anastomosis
performed outside the anus by an assistant or second surgeon.

Steps of a Combined Excision

(1) The colostomy 15 an end colostomy It should be sited over the outer third of the
left rectus muscle, just below the umbibcus The colostomy opening in the abdominal
wall is best made as the first step i the operation, after the abdominal incision is made
the layers of the abdominal wall retract on each other. If it 1s not certain if an excision
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(4) Measurements obtained on the excised specimen after fixation.

(5) The distance of the anastomotic lin from the anal margin assessed at examination
in the follow-up period.

The majority of anterior rescctions can be managed as one stage operations.

Abdomino-anal excision should always be performed asa two or three stage operation,
i.e. a right transverse colostomy at the time the growth is resccted or a similar colostorny
performed one week before the growth is resected, the resection and subsequent colo-
stomy closure.

The question of staging the operation depends on how well it has been possible 10
prepare the bowel and whether there is an adequate blood supply to the anastomosis with
no tension at the suture linc.

Anterior Resection

The steps of this operation are as follows:

(1) The most convenient position is the lithotomy Trendelenburg position. It allows
the rectal stump to be irrigated and cleaned without moving the patient. First class
lighting facilities, diathermy, and suction appliances are essential equipment.

(2) The best approach is through a long left paramedian incision.

(3) A standard exploration of the abdomen is made.

(4) The splenic flexure is mobilized; the inferior mesenteric artery and vein are
ligated.

(5) The growth is mobilized posteriorly and in front and the lateral ligaments
divided.

(6) The vascular pedicle at the back of the rectum is divided.

(7) A right-angled clamp is placed across the rectum at least 5 cm. below the lower
edge of the growth and the rectal stump is now carefully irrigated with 1/500 mercury
perchloride solution. It must be re-emphasized that this is a vital step in the
operation

(8) Two stay sutures are now placed at the two corners of the rectum which is now
divided below the clamp. The upper division of the colon is now made to provide a
length of bowel which is both viable and long enough to be anastomosed without
tension.

(9) A two-layer end-to-end anastomosis joins the two ends together and the retro-
anastomotic area is drained with corrugated rubber covered by Paul’s tubing and laid

retroperitoneally through the stab drain in the left inguinal region.

Abdomino-anal Excision

Tl'xe preliminary steps of an abdomino-anal excision are jdentical with those of an
anterior resection, the only exception being that an additional length of colon will be
required to effect the anastomosis which is made by everting the lower rectal cuff through
the anus and suturing the colon to the rectal stump as in a rectosigmoidectomy.

Complications Arising in a Patient Undergoing an Excision of the Rectum

. These complications are unfortunately numerous and in few other abdomi
tions is there such a need for careful preparation, practised surgery,
operative care. ’

nal opera-
and vigilant post-
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easily removed. Involvement of the prostate and urethra in the male makes cure only
possible by a pelvic clearance.

It must be emphasized that even very light adhesions to another viscus may have
already spread cancer cells beyond the rectum. The posterior vaginal wall should be re-
moved if there js any possibility of the recto-vaginal septum being involved.

Extended Combined Excision

The standard combined excision of the rectum as practised today does not include in
its scope all the possible zones of cancer spread. It ignores the parietal pelvic glands, the
presacral, pre-aortic, and para-aortic glands and tissuc. Spread occurs to these zones in
highly malignant growths, very advanced growths, and in young subjects.

The extended combined excision involves mobilization of the splenic flexure, ligating
the inferior mesenteric artery flush with the aorta and the inferior mesenteric vein as it
passes behind the pancreas. The cellular tissuc is cleared from in front of the aorta and
vena cava and the left para-aortic glands are removed. The dissection is carried along
both iliac vessels, removing the internal iliac and obturator groups of glands.

The added risk of the operation lies in the blood supply to the colostomy which is
now derived from the left branch of the middle colic artery. This is usually adequate
except in obese subjects or in the presence of arterial disease (atherosclerosis). The
increased operating time required to complete the extensive dissection also adds to the
risk of this operation

Excision of the Rectum with Sphincter Conservation

(1) Anterior resection.

(2) Abdomino-anal excision.

It is possible to remove a rectal cancer radically by these operations in 25 per cent of
rectal growths.

Recurrence at the suture line can be eliminated if, after the rectum is clamped at least
5 cm. below the lower edge of the tumour, the rectal stump is meticulously irrigated and
cleaned with 1:500 perchloride of mercury. THIS IS THE KEY STEP OF THE
OPERATION.

There is no need to limit in any way the removal of the upward zones of lymphatic
spread. In fact, for anterior resection with mobilization of the splenic flexure there is
enough viable bowel in most cases to allow the inferior mesenteric artery to be tied at its
origin. The inferior heemorrhoidal arteries are adequate supply for the rectal stump
after division of the lateral ligaments and mid-hzmorrhoidal vessels. There need be no
limitation of the removal of the lateral zones of spread.

The operations are more difficult than a combined excision, they carry a higher
morbidity rate, and at times need to be staged

In order to eliminate the possibility of growths in the lower sigmoid colon being
included in series of rectal carcinomas removed by conservative excision it is essential
that the following data should be recorded accurately:

(1) The distance of the lower edge of the growth from the anal margin as measured
through the sigmoidoscope.

(2) The relationship of the growth to the peritoneal reflection.

(3) The relationship of the tumour to the sacral promontory.
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(4) Measurements obtained on the excised specimen after fixation.

(5) The distance of the anastomotic linc from the anal margin assessed at examination
in the follow-up period,

The majority of anterior resections ean be managed as one stage operations.

Abdomino-anal excision should always be performed asa twoor three stage operation,
i.c. a right transverse colostomy at the time the growth is resected or a similar colostomy
performed one week before the growth is resected, the resection and subsequent colo-
stomy closure.

The question of staging the operation depends on how well it has been possible to
prepare the bowel and whether there is an adequate bload supply to the anastomosis with
no tension at the suture line.

Anterior Resection

The steps of this operation are as follows:

(1) The most convenient position is the lithotomy Trendelenburg position. It allows
the rectal stump to be irrigated and cleaned without moving the patient. First class
lighting facilities, diathermy, and suction appliances arc essential equipment.

(2) The best approach is through a long left paramedian incision.

(3) A standard exploration of the abdomen is made.

i (421 The splenic flexure is mobilized; the inferior mesenteric artery and vein are
igated,
g '(dS)dThe growth is mobilized posteriorly and in front and the lateral ligaments
ivided,

(6) The vascular pedicle at the back of the rectum is divided.

(1) A right-angled clamp is placed across the rectum at least 5 cm. below the lower
edge of the growth and the rectal stump is now carefully irrigated with 1/500 mercury
perchh?ride solution. It must be re-emphasized that this is a vital step in the
operation.

. .(8) Two stay sutures are now placed at the two corners of the rectum which is now
divided below the clamp. The upper division of the colon is now made to provide a
Iteelxlx?h of bowel which is both viable and long enough to be anastomosed without

10N,

(9) A two-layer end-to-end anastomosis joins the two ends together and the retro-

anastom_otic area is drained with corrugated rubber covered by Paul’s tubing and laid
retroperitoneally through the stab drain in the left inguinal region.

Abdomino-anal Excision

am:;z:rlizleﬂ?_mary steps of an ab.damin.o-anal excision are identical with those of an

required o etc‘l‘ ion, the only Exc.eptlofl b.emg that an additional length of colon will be

s ect the anastomosis which is made by everting the lower rectal cuff through
us and suturing the colon to the rectal stump as 1n a rectosigmoidectomy.

Complications Arising in a Patient Undergoing an Excision of the Rectum

These complications are unfortunately numerous and in few other abdominal opera-

tions is there such o i
need fc i
operative care. or careful preparation, practised surgery, and vigilant post-
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Complications before operation

The age group in which the operation is commonly practised brings with it the
problems of old age, heart, lung, and kidney discase. Refercnces have already been made
to obesity and weight reduction.

Constant bleeding of the growth and the specific effect in many cases produces a
secondary anemia. Steps must be taken to correct this anzmia and to provide an
adequate supply of blood for administration during and after operation.

Intestinal obstruction, usually chronic but occasionally subacute, may have to be
corrected, before the primary tumour is resected, by a preliminary colostomy. Rarely
growths at and above the peritoneal reflection may perforate and present as a spreading
(fzecal) peritonitis.

Complications during operation

(1) Opening of the rectum and local soiling, usually during the anterior perineal
dissection.

(2) Injuries to the ureters and bladder (Graham and Goligher (1954)).

(3) Damage to veins and arteries especially on the pelvic walls, resulting in primary
arterial and venous haemorrhage.

Complications after operation

Immediate. (1) Shock. In an expeditiously performed excision without blood loss
shock is shight Hzmorrhage during the operation, although replaceable, adds to the
degree of shock.

(2) Hemorrhage (reactionary) may occur from arteries and veins in the pelvic wall
and a constant watch must be kept on the perineal dressing in the immediate post-
operative course.

Hemorrhage has also been known to occur from a slipped pedicle ligature or round
the colostomy.

Secondary hemorrhage in mfected perineal wounds may occur later in the post-
operative period.

(3) Retraction of the colostomy due to insecure fixation or gangrene from inadequate
blood supply has occurred.

(4) lleus. There is always a degree of ileus which lasts a few days. The oral intake of
solids and fluids 1s forbidden for 48 hours at least and the body fluid and mineral intake
1s maintained by intravenous therapy.

When ileus persists, the question of ntestinal obstruction and peritonitis arises and
the distinguishing between 1leus and mechanical intestinal obstruction presents great
difficulties

Peptic ulceration with perforation or hemorrhage is a not uncommon complication
which gets under a surgeon’s guard. The careful taking of pre-operative history may
alert staff for such a posstbility  There 1s no doubt that the anxiety of a major operation
for so serious a disease increases ulcer activity.

(5) Urinary retention and mnfection. In an operatton which involves the base of the
bladder and the pelvic parasympathetic and sympathetic nerves it is not surprising
that urinary function is disturbed Afier operation the bladder may be drained by a
urethral catheter or a small suprapubic catheter (Riches) in males Females should be



RECTUM AND ANUS s

catheterized cight-hourly. Sometimes urinary function returns in 24 hours and when it
does artificial aids for draining the bladder may be discontinued. On an average, how-
ever, their help will be needed for at least four days, In nervous p:'uicnls and‘whcrc the
operation has been very extensive, a state of urinary rctention persists for pcr{od§ up to
14 days. When retention persists beyond this time serious damage to the nervi crigentes
is probable. In these cascs the retention may persist for months and function may only
return with incontinence. The question of transurethral resection of the bladder neck
should be considered in conjunction with a urologist. .

Mild degrees of urinary infection are common, especially if retention of urine .has
occurred. The organisms should be tested for antibiotic sensitivity and the appropriate
drugs administered.

(6) Peritonitis. Twenty years ago this was still a common occurrence. Today it is
aimost unknown, Antibiotics, pre-operative preparation, and avoidance of peritoneal
contamination at operation have ali contributed to its cradication.

(7) The aggravation of heart and lung discase will have to be treated and in some
cases post-operative confusion and mania may result in the loss of the co-operation of
the patient.

Later Complications

(1) Intestinal obstruction. There is a high incidence of intestinal abstruction from:
prolapse of knuckles of small intestine through the sutured pelvic peritoneum, adhesions
to the ligature pedicle, and strangulation of intestine through the lateral space formed
by a colostomy. This subject has been discussed by Goligher.

(2) Colostomy stenosis may occur, resulting in irregular colostomy actions. It is due
to counstriction of the cut end of the circular muscle constricting the opening at the skin
edge. It may be avoided if a trephine colostomy with primary epithelial apposition is
practised

(3) Hernia may occur through the long abdominal incision, round the colostomy,
and through the perineal wound (sacral hernia) and bring with it the complications
associated with hernia.

Complications Peculiar to Anterior Resections. These are complications which occur
at an anastomosis and consist of small areas of breakdown of the anastomosis to com-
plete disruption

The first sign that the anastomosis is not healing perfectly is the passage of flatus or
hiquid fzcal material through the extrapetitoneal drain and the formation of an abdominal
feecal fistula. In most cases this is minimal and of a short duration.

Where more extensive breakdown has occurred a ri
must be performed, 1f this has not already been done.

Pelvic Abscesses. As a result of breakdown of the a

sis pelvic abscesses may
form. These can be dramed through the suture line into the rectal lumen,

ght upper transverse colostomy

Treatment of Advanced and Incurable Rectal Cancer
By direct extension a rectal growth m:
the vagina, cervix, and uterus,
In the female, the additional removal of the
hysterectomy presents no exceptional difficulties.

ay involve the bladder, urethra and prostate or

reproductive organs by a Wertheim
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In the male, only a pelvic clearance can ensure the removal of growths invading the
urinary organs. Careful consideration must be given to every aspect of the case before
embarking on these procedures. The steps of the operation may be summarized as
follows:

(1) The inferior mesenteric artery, middle sacral, and internal iliac arteries are first
hgated. The excision of the pelvic viscera can then be effected with reduced blood loss.

(2) No attempt is made to re-form the peritoneal floor.

(3) The ureters are anastomosed to a short isolated ileal segment and exteriorized
through the right abdomen as a urinary ileostomy.

(4) A terminal left iliac colostomy is established.

(5) The perineal wound 1s carefulfy and completely sutured and the intestines allowed
to fall into the pelvic basin.

If widespread irremovable secondaries are present it will still in many cases help the
patient if the rectum and primary growth are removed. Occasionally liver destruction
is so great and the expectation of life so short that in these cases cutting away the primary
tumour with a diathermy loop through an operating sigmoidoscope affords a measure of
palliation

A colostomy alone should be avoided at all costs and only used if other methods
have failed to relieve distressing intestinal obstruction.

The position today of a patient suffering from a carcinoma of the rectum can be sum-
marized as follows* The primary tumour can be resected or excised (resectability rate)
with benefit 1n at least 90 per cent and probably in 95 per cent of cases. With such a high
resectability rate the average mortality rate is 10 per cent. Many individual surgeons,
however, have reduced their personal mortality rate to between 2 and 5 per cent.

In 15 per cent of cases, where the primary tumour is removed, the disease has become
widespread and can no longer be eradicated by surgery; the operation is therefore
palliative and may be judged to be so from:

(1) Incomplete removal of extensive local spread.

(2) Involvement of inaccessible lymphatic glands.

(3) Widespread peritoneal involvement

(4) Spread to distant organs such as lungs or liver.

Hope need not be abandoned for all these palliative cases. Liver and lung resections
are now successfully performed for secondary malignant deposits. The steady improve-
ment m radiotherapy demands a constant review of the possibilities of pre- and post-

operative irradiation and intraperitoneal radio active isotopes may one day be of assis-
tance for intra-peritoneal growth.

If only one case can be salvaged from a large number in this group the effort for
many has been worthwhile.

In cases where the surgeon has hoped to eradicate the disease the five year cure now
stands between 45 and 50 per cent.

A surgeon’s efforts today should therefore be aimed at removing the primary tumour
in 90 per cent of cases, with 2 mortality rate not above 5 per cent and a 50 per cent five
year cure, and at achieving a degree of palhation for incurable cases.

Reference
Lloyd-Davies, O. V. (1939) Lancet, 2, 74.
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CONNECTIVE TISSUE TUMOURS

SrCONDARY CARCINOMA OF THE RrCTUM. The rectum can be involved by direct
spread from growths arising in neighbouring viscera, the two commonest examples
being carcinoma of the prostate and cervix uteri,

Carcinoma of the prostate may spread round the rectum to form a stricture and the
difficulty of diagnosing between a rectal stricture sccondary to carcinoma of the prostate
and an atypical, stricture-forming, anaplastic primary reetal growth is not wholly clinical.
The difficulty is shared by the pathologist with the biopsy slide under the microscope.

Carcinoma of the cervix involves the rectum. The opportunity occasionally presents,
before the bladder and uterus are involved, for a Wertheim hysterectomy combined with
aradical abdomino-perineal excision of the rectum. Pelvic clearance, Brunschwig (1948)
is the only alternative in more advanced growths. The ureters are led into a short ileal
conduit and a urinary ilcostomy and permanent colostomy are established.

Carcinoma of the ovary also invades and crupts into the rectum before a massive
pelvic tumour has developed and may explain puzzling histology shown at biopsy.

Tumour metastases in the pelvic peritoneal pouch can involve the rectum. Secondary
carcinoma of the breast has been reported as invading the rectum in this way.

Lastly, adenocarcinoma tumour fragments can implant on granulation tissue, and
there are known examples of carcinoma of the colon implanting on simple chronic anal
lesions such as fistulze and fissures. A patient with a long standing anal lesion that has
undergone a malignant change should be examined carefully for a growth higher up in
the colon. A carcinoma of the sigmoid colon can prolapse into the recto-vesical and
recto-uterine pouch, and become adherent to and erupt into the upper part of the rectum.

A rectal growth then can be secondary to a colon growth by direct or indirect spread.

L.el'omyoma. Tumours of unstriped muscle occasionally arise in the rectum. Their
mo}nlity and a benign report on the biopsy often lead up to their removal by enucleation
which can be accomplished with reassuring ease.

Recurrence within six months following local operations is so frequent that leiomyo-
mafous tumours should be regarded as malignant. It is almost impossible to differ-
entiate from a biopsy specimen between a benign letomyoma and its sarcomatous form,

Hazmangiomas may occur as localized lesions or diffuse lesions involving the whole of
the rectum ;}nd pelvic colon. Small localized lesions may be responsible for unexplained
rectal bleedm.g. The diffuse cavernous angiomata present as massive recurrent hzmor-
;};ii‘;s- At sigmoidoscopy large pulsating vesscls can be seen in the submucosa. It js
case t:'e;:??:a::’ to :(Clsel!he rectum and pelvic ?olon. ; but Gabriel (1948) describes a
bifurcation andatie:n ‘Y colostomy, ligature of the inferior mesenteric artery at the aortic

N ater colostomy closure

Sarcomata of rectum may occur as a lymphosarcoma, reticulosarcoma, spindle
celled sarcoma or leiomyosarcoma,
Lymphesarcoma s the commonest

diffuse nodylar infiltration of the Tectum,
lumi::'z(;_r:xhat: may be recognized clinicaily as a rounded tumour projecting far into the
e bowel, bemng wholly or partly covered by rectal mucosa. Their bad reputa-

tion i i
ton :cs' Tapidly fatal growths is probably due to the difficulty in making a histological
1on between sarcoma and anaplastic carcinoma.

type and may present as a localized tumour or a
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Dukes (1947) has reported three cases of Jymphosarcoma surviving 5 years, 4 years,
and 3 years after radical excision. Radical excision should be combined with radio-
therapy and prognosis is not as hopeless as was previously believed.

Lymphomata. These are uncommon sessile or pedunculated tumours arising in the
anal canal. They may be multiple. In structure they resemble lymphatic tissue and are
benign.

Miscellaneous Tumours

(1) Carcinoid Tumours (Argentaffinomata) arise along the whole length of the
intestinal tract with the highest incidence in the appendix and the lower ileum. They
arise from specialized cells in the bases of the crypts of Lieberkiihn. The cells, named
after Kultschitzky who first described them, have an affinity for silver stains. The cut
surface of the tumour is characteristically yellow or orange. The tumour is slow growing
and of low grade of malignancy.

Symptoms and Signs. It is unusual for carcinoid tumours of the rectum to give rise
to symptoms. They are discovered during a routine rectal examination and present as
a polyp, a small sessile nodule, submucous plaque or induration. Raven (1950) has given
a full description of these tumours.

Treatment. A small tumour should be treated by local excision; recurrence is ex-
ceptional. If there 1s a recurrence after local excision, or with large tumours and sur-
rounding infiltration, a radical excision must be performed.

(2) Malignant Melanomata usually occur at the anal verge or in the anal canal. They
are highly malignant and even early cases treated by the most radical excision rapidly
succumb to distant metastases.

They present in two forms- sessile or polypoid (Raven, 1948) and have a character-
1stic dark brown purple colour not unlike a thrombosed pile or anal hematoma. Met-
astases are characteristically black. Peritoneoscopy is indicated before undertaking a
radical excision, hepatic metastases can be easily seen and, when present, radical
surgery is contra-indicated owing to the short expectation of life.

References

Dukes, C. E (1947) Brit. J Cancer, 1, 30 (sarcomata)
Brunschwig (1948) Cancer, 1, 177.

Raven, R, W (1950} Proc. Roy. Soc Med. 48, 675.
Raven, R. W. (1948} Proc. Ray. Soc. Med. 41, 469.

PROLAPSE OF THE RECTUM

PROLAPSE of the rectum 1s a protrusion of the rectal wall through the anal orifice. If
only the mucous membrane protrudes, it 1s known as a partial prolapse, but when all
coats of the rectum are involved 1t 1s known as a complete prolapse. It occurs in infants
and the aged, in males and females, but is six times more common in females than in
males. .

The problems of rectal prolapse are so different in children and in adults that it
is proposed to discuss the condition 1n these two groups.
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Rectal Prolapse in Children

1t oceurs from the age of nine months to three years and is undoubtedly associated
with the passage of a formed stool. .

It can occur in an ill or a healthy child. The illnesses which predispose to the
condition are:

(1) Wasting disease which results in the loss of supporting fatty tissue round the
rectum, .

* (2) Discases causing a repeated and sustained raising of the intra-abdominal
pressure, such as whooping cough, bronchitis, and asthma.

(3) “Diarrhea and vomiting™ which not only results in loss of supporting fatty
tissue and raising of the intra-abdominal pressure but causes a loosening of the rectal
attachments by frequently repeated eversion of the anus at defzcation.

(4) By the abnormally frequent contractions and relaxations of the sphincter muscles
caused by the irritation of threadworms. .

(5) Neurological conditions such as spina bifida and meningocele which result in
paralysis of the pelvic floor muscles.

{6) Mental deficiency where co-operation in bowel training is difficult to achieve.

With the present standards of child welfare many of the diseases associated with
rectal prolapse, such as marasmus and rickets, are now extremely rare and the problem

which confronts the surgeon today is that of rectal prolapse in a healthy child.

Diagnosis. The mother will usually be the first to notice a mauve, congested swelling
at the anus when she goes to cleanse the child after defzcation. Her attention may be
drawn to the fact that something is wrong by spots of blood in the chamber. The
condition is quite painless The difficulties in diagnosis lie in the fact that at the time
of consultation the prolapse is not evident, neither will the child produce it on request.
Ttis also remarkable that if the child is admitted to hospital for observation the prolapse
does not appear and is rarely seen.

There is no doubt that the spoilt child with over anxious parents comes to regard the
prolapse of his rectum as an accomplishment which will immediately focus a great @eal
of fussing and attention on himself. The substitution of familiar home surroundings and
irresolute parents by the discipline of a hospital ward and its sister is frequently sufficient
to prompt a child to keep his rectum in place.

The main factor responsible for rectal prolapse in otherwise healthy children is
straining on an empty rectum. This may be due to over anxiety of the parent for the
child to achieve a daily evacuation, or neglect in training a child in the after breakfast
habit and allowing him to evacuate the intestinal residue at irregular times after the
rectum has become overloaded. In the former case, the trial of defxcation is frans-
formed into a prolonged affair when the child is encouraged to defcate whether there is
a physiological need or not, his attention to the call of nature being frequently distracted
by toys and his mother’s attempts to entertain him.

Trea.tment. It should be emphasized that there is a strong tendency for spontaneous
ctire w_nhout any e.Iaborate treatment. If there is an underlying factor it must be
recognxzeq. Those in charge of }he Fl:li]d should be instructed in the mechanism of the
gastro-colic reﬂex‘and the .deswablhty o‘f establishing an after breakfast habit. If

necessary, a glycerine suppository may be inserted into the rectum before breakfast; by
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the time breakfast is over this will have added its effect to the normal stimulus to
defzcate and a successful evacuation will result.

Care should be taken that the child is sitting on a correctly shaped chamber. Some
of these utensils are so designed that undue traction is placed on the skin of the buttocks
and perineum, pulling apart the rectal sphincter and weakening its hold on the rectum.

Later on, when a prolapse has become established, a period of defecation in the lying
down position may be necessary. It is usually advisable to admit the child to hospital

. N

FiG. 231, Rectal profapse in 2 male child.

as mothers of these children seem unable to discipline themselves or their children to do
this. At the commencement, a small soap and water enema is given in the left lateral
position and the child soon learns to evacuate the encma lying on his side. Subsequently
he learns to defzcate in this position if encouraged to do so at the same time each day
and in many cases this may effect a cure.

Submucous Injections. The injection of 5 per cent Phenol in almond oil into the
submucosa of the rectum produces a reaction which fixes the mucosa of a partial prolapse
and will certainly help in a complete prolapse. The injection should be given under
local anzsthesia and if the rectum can be prolapsed, a ring of solution is injected round
the apex of the prolapse Further areas may be injected at a lower level according to the
size of the prolapse. If the rectum cannot be prolapsed the injections are given through
a proctoscope. i X . i i

Perirectal Injections. Various solutions have been used to inject the perirectal tissucs
with the object of causing a fibrosis and fixing the rectum to the pelvic walls. Absolute
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alcohol 1+5 ml. injected into the perirectal tissues on the posl.ero-latcml aspects has given
good results. Double the quantity of 5 per cent Phenol in almond ofl may be used
sxmil'i:‘ii.nal Suture. A circular suture of No. | chromic catgut may be inserted round
the perianal space to constrict the anus to a size which will allowa sofz_ stool to pass but
will not allow the rectum to prolapse. This is 2 very reliable surgical procedure in
stubborn cases. . i

Methods of treatment resulting in post-operative pain or discomfort, especially those
where alcohol is injected under the anal mucosa, transform prolapsing of the rec_tum
from a painless into a painful event. There is no doubt that a child quickly appreciates
the change and contracts his sphincter muscles to prevent the prolapse occurring, thus
assisting in his own cure. )

The time-honoured method of strapping the buttocks together has no application
in the usual case where the prolapse only occurs on defzcation. If, however, as in mental
defectives, the prolapse is constantly down, strapping the buttocks together may assist
in keeping the prolapse in place during the day.

It is important that the childs parents be instructed to reduce the prolapse correctly.
Firm, sustained pressure through a pad of damp cotton wool will lead to rapid reduction.
If difficulty is experienced in reduction the child may be lifted up by his legs with his
head hanging down; the intestines will fall into the upper abdomen and traction will
be exerted on the prolapsed rectum from within.

The author has never seen an irreducible or strangulated prolapse in a child and if

this should occur then presumably more serious surgical methods may be required to
deal with the condition.

Rectal Prolapse in Adults
Partial Prolapse

In partial prolapse of the rectum a double layer of mucous membrane protrudes from
the anus  The protrusion is rarely more than 1} in. long and may be confined to the right
or left halves of the rectum and anus or may involve the whole circumference of the
bowel lumen By grasping the prolapse between the thumb and forefinger it is easy to
appreciate that the prolapse consists only of mucous membrane.

/Etialogy. The commanest cause of partial prolapse in adults is confl of the
mucous membrane of prolapsing hzmorrhoids. On the right side, the right posterior
and right anterior hemorrhoids combine to form a right lateral partial prolapse; on
the left side, the left lateral hemorrhoid combines with its two secondary satellites to
form a left lateral partial prolapse.

It is a frequent sequel to operations on extensive fistulz with high internal openings
where a major part of the sphincter muscle has to be divided. It often follows the
Whitehead type of operation for hamorrhoids.

. Straining at defzcation due to chronic constipation, either primary or secondary,
Is a contributory factor. Efforts to overcome urinary obstruction, especially prostatic
enlargement and urethral stricture 1n the male, have the same effect.

In females, flamage to the perineum and rectal sphincters at childbirth are un-
doubtedly contributory factors. A definite group of cases eecur in clderly people who

are undergoing a general ussue atrophy and loss of muscle tone. Clinically, these
3
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patients are characterized by an almost complete absence of fat from the ischio-rectal
fossa and lax, atonic sphincters.

In the tropics it is not uncommon for the rectal mucous membrane to prolapse
during the course of an ameebic dysentery. Failure to recognize the underlying pathology
may result in disaster if attempts are made to excise the prolapsing tissue. Adequate
antiamebic treatment will lead to a spontaneous cure.

Symptoms. The symptoms often follow on, and are indistinguishable from, those of
the hemorrhoids which precede them. At first the mucosa prolapses only on defacation
and is associated with bleeding and rectal discharge. Later on, the mucosa is permanently
prolapsed, the perianal tissues are constantly moist and pruritus ani plagues the patient.

Pathology. The prolapsed mucous membrane becomes congested and inflamed, its
pale salmon colour changes to a bright shiny red. In long standing cases, squamous
metaplasia spreads over the mucous membrane, either in continuity with the skin of the
anal canal or in irregular patches.

Treatment. Before deciding on any course of treatment a careful search 1o eliminate
and, if present, treat any underlying factor must be made. It is not out of place to repeat
that a complete digital, proctoscopic, and sigmoidoscopic examination should be made.
Constipation, due to the obstruction of a rectal growth, may result in the straining down
of rectal mucosa.

Submucous Injections. Injection of the submucosa with 5 per cent of Phenol in almond
oil with 2 gr. of Menthol to the ounce can give a great measure of palliation and some-
times may effect a cure. This method of treatment is especially indicated in the old age
group where attempts at excision are almost invariably followed by recurrence. The
technique is the same as for the injection of hemorrhoids except that larger quantities
of solution will have to be injected and a greater number of injections will need to be
given.

Ligature and Excision. Where the partial prolapse is secondary to hemorrhoids it
should be treated as such The prolapsing mucosa is grouped and ligated at the sites
of the three primary hemorrhoids. Its excision leaves three interhzmorrhoidal strips
of anal mucosa 05 cm. wide. At the finish of the operation these strips of tissue
may appear loose and untidy but they almost wvariably shrink down. If skin tags
develop they can be dealt with at a second operation under local anzsthesia and the
patient should be warned before operation that this might be necessary.

Goodsall’s Ligature. This 1s particularly applicable when the partial prolapse is
unilateral. Two curved round-bodied needles are threaded one third and two thirds
down a long hgature of No. 3 chromic catgut The prolapsing mucous membrane is
transfixed so as to divide it into three equal parts, the catgut is divided at the needle eyes,
and the corresponding ends are tightly tied. Redundant mucosa 1s then excised. (Fig.
232) .

Complete Prolapse

1t is unfortunately not known how many cases of complete prolapse in childhood
persist into adult Iife and, for obvious reasons, 1t 15 only rarely that adult patients with
complete rectal prolapse can give a history from infancy.

Age and Sex Incidence. Itissix times more common in women than in' men. A]l}}ough
the ratio of married to single women over the age of 15 is 3:1, the ratio of married to
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single women suffering from rectal prolapse is 3:2. There is, therefore, a relatively high
incidence of rectal prolapse in single women, . . .

The condition may appear at any age, in males the highest age mcnder}ce is in the
second and third decades and in females the maximum incidence is in the sixth decad.e.
There is, however, a corresponding incidence peak in the second and third d.ecades in
fernales and in both sexes there is a small incidence peak in septuagenarians and
octogenarians. o

Atiology. The mtiology is best understood by firstly considering s\(hat keeps the
rectum in place. The rectum is suspended by its continuity with the pelvic colon. If the
colon and its mesentery are short it is unlikely that the rectum will prolapse. It is kept
in place by various fascial planes and especially the strong lateral ligaments which pass

Fic 232, Diagram dlustrating Goodsall's ligature with
two needles.,
(From *Brisish Surgical Practice.” Vol VIl Butterworth's, London)

from the sides of the rectal ampulla to the lateral pelvic walls. The levator ani and the
sphincter ani muscles also play a very important part in keeping the rectum in place.
The various peritoneal ligaments between the rectum, sacrum, bladder, and vagina make
a small contribution. The rectum is therefore suspended from above, fixed at the sides,
and held up from below. Anything weakening one or more of these mechanisms may
lead to a complete rectal prolapse.

Next, it is important to realize how a complete rectal prolapse develops. *The
starting point of the prolapse is an invagination of the anterior rectal wall into itself at
the peritoneal reflection, just above the levator ani muscle. As the invagination enlarges,
it drags down the lateral and posterior walls. In other words, the rectum prolapses
through a weak spot in the musculo-fascial pelvic diaphragm and the condition is
comparable to a sliding hernia (Moschcowitz, 1912) For a hernia to develop, two
factors must be present. There must be a weak spot in the abdominal cavity and
increased intra-abdominal pressure, and there is no doubt that both these factors are to
be found in this condition. The weak spot is the exit of the rectum through the pelvic
diaphragm In lesions of the spinal cord or cauda equina (Butler, 1954), resulting in
paralysis of the muscles of the pelvic floor, rectal prolapse, frequently associated with
urinary incontinence, may result. It is seen also in cases of spina bifida. In cases of
anal incontinence due to complete division of the ano-rectal ring at fistula operations the
support of the rectal sphincter is lost and a complete prolapse may result. Increased
intra-abdominal pressure may be due to the straining of chronic cough, constipation, and
urethral obstruction There is no doubt that the deposition of fat in the omentum and
abdominal viscera (especially in the pelvic colon and its appendices epiploice) can add
its weight to pushing the rectum on its way outside.
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patients are characterized by an almost complete absence of fat from the ischio-rectal
fossa and lax, atonic sphincters.

In the tropics it is not uncommon for the rectal mucous membrane to prolapse
during the course of an ameebic dysentery. Failure to recognize the underlying pathology
may result in disaster if attempts are made to excise the prolapsing tissue. Adequate
antiameebic treatment will lead to a spontaneous cure.

Symptoms. The symptoms often follow on, and are indistinguishable from, those of
the haemorrhoids which precede them. At first the mucosa prolapses only on defzcation
and is associated with bleeding and rectal discharge. Later on, the mucosa is permanently
prolapsed, the perianal tissues are constantly moist and pruritus ani plagues the patient.

Pathology. The prolapsed mucous membrane becomes cangested and inflamed, its
pale salmon colour changes to a bright shiny red. In long standing cases, squamous
metaplasia spreads over the mucous membrane, either in continuity with the skin of the
anal canal or in irregular patches.

Treatment. Before deciding on any course of treatment a careful search to eliminate
and, if present, treat any underlying factor must be made. It is not out of place to repeat
that a complete digital, proctoscopic, and sigmoidoscopic examination should be made.
Constipation, due to the obstruction of a rectal growth, may result in the straining down
of rectal mucosa.

Submucous Injections. Injection of the submucosa with 5 per cent of Phenol in almond
oil with 2 gr. of Menthol to the ounce can give a great measure of palliation and some-
times may effect a cure. This method of treatment is especially indicated in the old age
group where attempts at excision are almost invariably followed by recurrence. The
technique is the same as for the injection of hemorrhoids except that larger quantities
of solution will have to be imjected and a greater number of injections will need to be
given.

Ligature and Excision. Where the partial prolapse is secondary to hzmorrhoids it
should be treated as such. The prolapsing mucosa 1s grouped and ligated at the sites
of the three primary hemorrhoids. Its excision leaves three interhemorrhoidal strips
of anal mucosa 05 cm. wide. At the finish of the operation these strips of tissue
may appear loose and untidy but they almost invartably shrink down. If skin tags
develop they can be dealt with at a second operation under local anwsthesia and the
patient should be warned before operation that this might be necessary.

Goodsall’s Ligature. This 1s particularly apphcable when the partial prolapse is
unilateral Two curved round-bodied needles are threaded one third and two thirds
down a long ligature of No 3 chromic catgut The prolapsing mucous membrane is
transfixed so as to divide 1t into three equal parts, the catgut 1s divided at the needle eyes,
and the corresponding ends are tightly tied Redundant mucosa 1s then excised. (Fig.
232) .

Complete Prolapse

1t is unfortunately not known how many cases of complete prolapse in childhood
persist into adult life and, for obvious reasons, 1t is only rarely that adult pattents with
complete rectal prolapse can give a history from infancy. .

Age and Sex Incidence. Itissix times more common in women than m_men. Altr_mugh
the ratio of married to single women over the age of 15 is 3:1, the ratio of married to
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Symptoms. The patient may be aware at ﬁr§( of a discharge of mucus. This mayt
followed by protrusion of the bowel on defeeation. Later, th.c prolapse dcsccrzds on tt
slightest exertion. The prolapse stretches and weakens Ehc sphincter and t!w patient ﬁr'ml
becomes incontinent and is confined to the house. Itis worth commenting that patien
will remain silent about, and bear with, the condition for a long period before seekir
and accepting professional advice.

Signs. The rectum protrudes for a distance of 4-6in. It consists of two thickne.ss
of complete bowel wall and between the two layers anteriorly is a peritoneal pouch in

Fic 234 Complete rectal prolapse in a male aged 19,

which abdominal contents may descend. The mucosa is arranged in a series of thi
circular folds and the anterior wall of the prolapse is longer than the posterior wa
This gives the prolapse a curve with a concavity backwards  There is frequently a chror
ulcer situated at the apex and sometimes ulceration may occur at its base. When t
prolapse has been reduced the resting tone of the sphincter muscles is found to

almost negligible. Light traction on the anal margin causes the anus to open a
remain patulous (Fig. 235). After passing the finger into the rectum and requesting t
patient to pull in and contract his sphincter muscles, he will often do exactly the opposi
i.e. bear down and relax, There seems to be a complete confusion of muscular mecha
ism. The important point, that it is through the anterior rectal wall that the prolap
starts, can be demonstrated by the fact that pressure on the perineum in front w
effectively prevent the prolapse coming down, in spite of the patient straining. Simil
pressure posteriorly will have no restraining effect. After inserting the finger into t

rectum and asking the patient to strain, the anterior part of the rectum will be noted
descend first,
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Injury to the perineum and sphincter muscles at parturition is undoubtedly con-
tributory but parturition is not the important factor that it might at first seem to be. It
remains a puzzle why healthy young men and women in the second and third decades
should suddenly develop a rectal prolapse with a weak, atonic sphincter. There are
many speculative possibilities, such as Jocalized poliomyelitis affecting the anterior horn
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Fic 233 Complete rectal prolapse 1n a female aged 21

cells supplyng the pelvic muscle, or some form of venereal infection which 1s not as yet
recognized. Lastly, a complete rectal prolapse may be pulled down by a rectal tumour
such as a villous papilloma, a large adenoma, or a small carcinoma. The rectum interprets
the tumour as a fiecal bolus and so successful are its efforts to extrude that the whole
rectum finally prolapses.

Mental Deficiency. Complete rectal prolapse 1s undoubtedly associated with mental
deficiency. In mental institutions there 1s usually to be found an inmate with 2 complete
rectal prolapse. Grown up patients with rectal prolapse often have the mentality of a
young child. Apparently normal people after operation for a rectal prolapse may
become Ily confused, delusional, and sometimes maniacal
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constricted, the prolapse becomces strangulated and gangrenous mjd it is iptcr.cstmg to
recall that the first amputation of a prolapse was performed for this comphcauc:in. .

(5) PERTORATION OF THE ANTERIOR RECTAL WatL. Cases l.'lavc been rc;?orlc W crg
the anterior rectal watl has perforated into its undeslying hernial sac of peritoncum an
the abdominal contents have cascaded out between the patient’s legs.

-
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Fic 236 Inflamed, ulcerated prolapse in a male of 34

Treatment. The difficulties of treatment arse from the widely varying types of
patient presenting for treatment and in the choice and application of method. 1t is
hardly to be expected that a single surgical panacea exists to cure a complete rectal
prolapse in a healthy young adult of 25, an obese multiparous woman of 69, or a frait,
senile octogenarian

It sometimes happens that a complete rectal prolapse 1s first recogmzed when traction
1s applied to the pile pedicle preliminary to hzmorrhoidectomy. If this occurs, it is
better to refrain from an unconsidered, improvised operation and reconsider the case in
all its aspects for operation at a later date. The importance of assessing a patient from
the mental aspect before operation cannot be too strongly stressed. It may forewarn

the nursing staff of post-operative complications, of delusions, hallucinations, or even
mania.
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Differential Diagnosis
Complete prolapse must be distinguished from partial prolapse and not infrequently
a prolapsed rectal or colonic tumour is mistaken by the patient or his doctor for a rectal
prolapse.

FiG 235 Patulous anus

Complications

(1) UTERINE AND VAGINAL Prorapse  Complete prolapse of the uterus may com-
plicate a rectal prolapse, and as a rectal prolapse 1s really a disease of the pelvic floor it
is not surprising that this should happen (Fig 237).

(2) INFLAMMATION In long standing cases a proctitis develops, the mucosa loses its
circular folds and becomes smooth, bright red, and ghstening with excess of mucus
secretion (Fig. 236)

(3) IrrEDUCIBILITY. Owmg to edema from inflammation a rectal prolapse may
become irreducible, but in spite of its irreducibility patients sometimes continue to

neglect the condition.
(4) STRANGULATION. Sometimes the blood supply to a rectal prolapse becomes
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but the fact that patients return to have this done is o testimony to the mcthod'. 1t may
also supplement other forms of treatment. Mention has already been made of its catgut
modification as applied to children. . .

2) Repair of the lerator ani Muscle. This may be donc cither from above or

below. The levator ani muscle itself may be wasted and atrophic, especially in cases
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Fic 238 Recurrent rectal prolapse in a woman of 65 following recto-
sigmoidectomies

where its nerve supply 1s injured and in these cases the only value of attempting
this procedure would be to give the additional support of its sutured fascial
covering.

Suture of the levator ani muscle in front of the vagina is possible from above and
forms an integral part of Roscoe Graham's operation (1942). The levator ani may also
be repaired from below as in a perineorrhaphy (McCann, 1928) and the suturing of the
levator ani has been recommended as an additional step in Miles’ operation of recto-
sigmoidectomy (Cohn, 1942)

(3) Attempts to strengthen the areolar tissue attachments are to be found in the
various rectopexies and sigmoidopexies that have been devised and practised from time
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Consideration of the surgical anatomy of a complete rectal prolapse gives the clues
to the structures to which therapy should be directed—

(1) The sphincter ani muscle is stretched and atonic.

(2) The gap in the levator ani muscle, through which the rectum passes, is sometimes
so large that an adult fist can be pushed through with ease.

(3) All the connective tissue attachments of the rectum are stretched and loosened.
The lateral ligaments, instead of being strong, thick structures arc long, thin, and
attenuated.

(4) The recto-vesical or recto-uterine pouch is scen as a large deep basin. The
peritoneum covers the posterior vaginal wall; the recto-vaginal septum is practically

(From " Brisish Surglcal Practice,” Vol II Butterworth's, London)
Fic 237 Complete uterme and rectal prolapse

non-existent. The whole of the rectum above the levator ani is invested with peritoneum
which also lines the upper surface of the levator ani muscle. The rectum can be easily
fifted up from the sacrum and coccyx and the mesorectum itself1s a long pliable structure.

There are 1n existence some forty different surgical procedures which have been
employed to treat a rectal prolapse, all of them designed to correct one or more of the
above abnormalities.

(1) To correct a Lax, Atonic Sphincter 1t is well recognized that both pre-operatively
and post-operatively the patient must be instructed 1n, and practise, sphincter ani muscle
exercises. This can be supplemented with surging Faradism

Attempts to narrow the sphincter by plicating it meet with little success The
stretched, dilated external sphincter available for suturing from below does not take
Kindly to reconstruction.

Thiersch's operation of inserting a sitver wire m.the perianal tissues am}l thus.narrc.)w-
ing the anal orifice is of benefitin many cases The wire may break and require re-insertion
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Proctitis is also secn in disorders of bowel function where the patient retains large
scybalous masses in the rectum and makes habitual use of purgatives and enemata to
relieve the disorder.

Proctitis can also be a complication of vencreal diseascs, especially lymphogranuloma
venereum and gonorrheea. In gonorrhaa the discase may be a primary rectal infection
caused by rectal coitus and homosexual practices or secondary to the usual urogenital
involvement. The condition is relatively symptomless and usually occurs in a sub-acute
form. Anal irritation, discharge of mucopus and blecding, with small abscesses at the
anal margin suggest the diagnosis. The diagnosis depends on the identification of
gonococci in smears of mucopus.

Proctitis may develop as a complication of radium treatment of carcinoma of the
cervix and follows X-ray radiation of the pelvis. The proctitis starts as a rule at the end
of the first week of treatment and is heralded by a watery blood-stained discharge and
tenesmus.

Non-Specific Proctitis and Procto-Colitis

The commonest form of proctitis in this country is the type of proctitis which is
known as hemorrhagic proctitis and is closely allied to, or part of, the group of diseases
included in the term *‘ulcerative colitis.” The patient presents complaining of rectal
bleeding on defzcation and usually describes his complaint as “piles.” Examination,
however, shows that there are no hemorrhoids but the rectum itself is hyperemic and
bleeds easily to swab touch, producing small petechiz. Mucopus is present in the lumen.
Sometimes the condition is confined to the lower 6§ cm. of the rectum and anal canal,
the bowel above this level being apparently completely normal. No local application
has any effect on the condition, except to make it worse, and nothing taken by mouth or
parentally is known to have any lasting effect. The disease can remain localized for 10
years and then suddenly develops into a diffuse inflammation of the whole of the rectum
and colon, When a longer segment of bowel is involved, the condition is known as
**procto-colitis.” All that can be done is to reassure the patient and keep a regular check
on the hemoglobin level and, if a secondary an®mia is developing, to give the necessary
drugs or blood transfusions to correct it.

RECTAL STRICTURE

REFERENCE has already been made to the various types of malignant stricture of the
rectum (page 496, Differential Diagnosis, No. 10). A malignant stricture may be pro-
duced by a primary rectal tumour or by the secondary invasion of growths in related
viscera such as the cervix uteri and prostate. Malignant deposits in the recto-vesical
and recto-uterine pouches (secondary to carcinoma of the stomach, colon, or breast)
can cause a rectal stricture by direct invasion or from a secondary fibrous tissue reaction.
It is thus necessary to point out that the differential diagnosis between a malignant and
a non-malignant stricture is sometimes extremely difficult, especially when the rectal
growth presents in atypical forms such as the diffuse tubular stricture which has been
called a “cylindroma.”

Prqslati.c carcinomas can also stimulate a fibrous reaction round the rectum which
may give rise to a rectal stricture. The diagnosis of a tubular type of stricture recently
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to time. Some of them aim at producing perirectal adhesions by aseptic inflammation.
Many of them are at fault, being directed to the posterior wall of the rectum when it is
the anterior wall which prolapses first and starts the trouble. The author has dissected
out and isolated the lateral ligaments, shortcned them by plication and resutured them
at a higher level to the postero-lateral pelvic periostium and believes this to be a sound
procedure.

(4) Obliteration or removal of the redundant peritoncum lining the pelvic basin is
practised in Moschcowitz’s and Roscoe Graham's operations. Resection of the rectum
from above (anterior resection) or from below (rectosigmoidectomy) removes the long
mesorectum and redundant bowel and there is no doubt that a formal anterior resection
fixes the rectum very firmly in place (Muir, 1955). Rectosigmoidectomy, which was
popularized by Miles (1933) has been the method of choice for the last twenty years. It
is a safe operation without operative mortality and,’if properly performed, with few
complications. Careful analysts of the results of this operation, however, has shown that
there is at least a 60 per cent recurrence rate and in those cases where there has been no
recurrence, at least 50 per cent are inconiinent. On the other hand, the operation can
be brilliantly successful in young subjects before the sphincter mechanism has deterior-
ated. It has an obvious application when the prolapse has become irreducible or
strangulated (Fig. 238).

There are cases where every form of treatment seems to fail. They are usuzlly stout,
obese women with a sphincter weakness or injury amounting to complete paralysis. In
these cases the question of an exciston of the rectum and a permanent colostomy should
be seriously considered. With a well-constructed colostomy the patient can lead a
normal Ihife in contrast to the discomfort and confinement that a large rectal prolapse
1mposes.

Summary. If, as Moschcowitz suggested, complete prolapse of the rectum is regarded
as a shiding herma of the rectum, then the principles of hernia surgery must apply to
its treatment. The three principles n repair of a herma are. to remove the hernial sac,
to reparr the internal ring, and to narrow the external ring. Applied to a rectal prolapse,
this may be interpreted as removing or obliterating the pelvic peritoneum, repairing the
exit of the rectum through the levator ani muscle (internal ring) and narrowing the anal
onifice (external ring) It 1s unlikely that all three principles can be applied in every case

but one or a combination may give a degree of palliation for which a patient may indeed
be grateful
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PROCTITIS

THE rectum may be inflamed as a part of a generalized specific disease of the large
intestine as i bacillary dysentery, amabic dysentery, or Bilharzial infections of the
rectum and colon.
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proctocolectomy and a permanent ileostomy. A rectal stricture is a contra-indication
to any conservative operation in ulcerative colitis.

Lymphogranuloma Venercunt is only rarcly seen in this country and then it tends to be
localized at large ports with a shifiing, scafaring population. The development of the
discase scems to be connected with climatic conditions. The nearcr the tropics, the
greater the incidence of the discase. 1t is uncommon in North China but common in
South China and it is endemic in West Africa. The discase is due to an ultra microscopic
virus and is spread by sexual intercourse. Rectal stricturcs may occur in both males
and females. In females the stricturc is sccondary to direct invasion of the rectal
Iymphatics from a posteriorly placed lesion on the vagina. In males, the stricture
follows homosexual practices and may be preceded by a period of resistant chronic
proctitis and the classical inguinal bubo. There is no doubt that many of the strictures
which in the past were labelled syphilitic, actinomycotic or tuberculous were, in reality,
cases of lymphogranuloma venercum.

The following tests may be made: (1) the Frei test, made with a yolk sac antigen
and known as the Lygranum skin test, (2) the Complement fixation test, and (3) biopsy
to exclude malignant growth. It should be pointed out that a positive Wasserman
reaction does not necessarily mean that the rectal stricture is due to syphilis as the two
venereal diseases may have been contracted at one and the same time.

Tr.efltment of Fibrous Stricture due to Lymphogranuloma Inguinale. In the stage of
proctitis }he disease may yield to the modern powerful antibiotics such as aureomycin,
terramycin, and achromycin. Hawe (1951) reports the failure of a defunctioning
.“’105‘.0"1)’ combined with chemotherapy. With this treatment, local sepsis persists, the
‘“r?c“"“ may spread upward from the rectum to the distal colostomy loop. If the
stricture does respond initially to dilatation, subsequent closure of the colostomy may
be followsd. by recurrence. For very extensive strictures, involving the anal margin, a
;ect:l e:}(:l;!onr and permanent colostomy is necessary. In strictures of the middle or
St}:p l1‘ ir dc the rectum encoumgil}g results have been obtained by excision of the

icture and re-establishment of continuity of the bowel. The latter type of operation

sh i N s . . .
ould be done in two or three stages owing to the difficulties encountered in removing
a chronic inflammatory rectal tumour.

Fallowing Irradiation of Carcinoma of the Cervix

acciAder::;ﬁL:;;l?\,:;Z may follow the acute proctitis and ulceration resulting from
radiom. It may be du?:z:ge ‘l‘n t}le coursevof treatment of a carcinoma of the cervix by
or o retroversion of the ‘: sipping and fhsplacem;m of the vaginal radium applicators
The disease 15 heralded bU erus wh_ep thehmt{a-uterme applicator rests against the rectum.
rectal wall stronely res Y ;Pmclms which is followed by a chronic ulcer on the anterior
the ulcer 1s typicfly lherm'\ ing a rectal carcinoma. The sigmoidoscopic appearance of
o the uloer Path,o o re llsl a minimal she‘lv.u.lg edge with a dirty white or yellowish floor
tion of El.'ll‘EClal aglca f)’ét:here 1s an initial mucosal necrosis followed by the forma-~
size of lhp l Tm ss ot ibrous tissue, this mass being quite out of proportion to the

e ulcer. There is a very widespread vascular occlusion and endarteritis in the

surroundi i it

failurend::gp elrl:::n'c:n:ul;hsltsofactf)r mal;]es any local operative procedure doomed to
. my is usually n i i

necrosis of the rectum. Y mecessary for severe radium ulceration and
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encountered by the author remained obscure until laparotomy. Repeated biopsies of
the stricture showed chronic inflammatory tissue only, all the usual clinical tests,
including the Frei and Wasserman reaction, werce negative. At laparotomy the patient,
a well-covered male of 66, was found to have a diffuse carcinoma of the stomach (linitis
plastica) with secondary deposits in the liver and secondary plaques in the recto-vesical
pouch which were undoubtedly responsible for the fibrous reaction in the perirectal
tissues.

Non-malignant strictures of the rectum may be congenital, traumatic, or inflam-
matory.

(1) CONGENITAL STRICTURE OF THE RecTUuM. This may occur at the anal margin
or up to 4 cm. within the anal margin. The child usually presents with abdominal dis-
tension and a history of having passed ribbon stools These cases can be treated
successfully by regular dilatation. Baron (1953) has reported a case of congenital dia-
phragmatic stricture in the rectal ampulla associated with a cord-like stenosis of the
sigmoid colon and a retained left testicle.

(2) TRAUMATIC STRICTURES OF THE RECTUM may follow the accidental administration
of hot enemata

They may occur as a sequel to certain operations on the anal canal and rectum.
Post-hemorrhoidectomy strictures occur at the anus and are due to the removal of too
much anal mucosa and lack of post-operative supervision, the wounds in the anal canal
being allowed to heal without the anus being dilated to its normal size. A rectal
stricture may arise at the anastomosis of a recto-sigmoidectomy for rectal prolapse or a
resection of the rectum by the abdominal route, as in anterior or abdomino-anal
resections. It may also follow the diathermy fulguration of a large papilloma or the
diathermy removal of multiple small polyps seen in polyposis intestini.

(3) INFLAMMATORY STRICTURES OF THE RECTUM. These may occur following war
wounds where there is extensive destruction of the pelvic tissues and prolongedinfection.
They also occur from infective gangrene of the rectum as a sequel to neglected throm-
bosed hemorrhoids. A rectal stricture may be secondary to a long standing horseshoe
fistula whose main track lies on the under surface of the levator ani muscle and almost
completely surrounds the rectum. IF the fistula is laid open and drained correctly, the
rectum dilated gradually and the dilatation continued during the healing period, the
stricture will resolve.

An impacted foreign body lying transversely across the rectum, such as a rabbit bone
or large fish bone, can also cause a rectal stricture, the diagnosis of which can be
extremely puzzimg.

Crohn’s Disease. Occasionally a chronic inflammatory rectal stricture 15 encountered
for which no cause can be found and which clinically and histologically strongly
resembles the type of chronic lesion known as Crohn’s disease It is not unreasonable to
suspect that rectal strictures may be secondary to this scarring, stenosing lesion which
has been described throughout the intestinal tract from the cesophagus downwards

Ulcerative Colitis. Rectal strictures occur as a late complication of ulcerative colis
and are usually associated with secondary infecuve lesions, such as fissure, fistula, and
anal ulceration. The rectal wall becomes rigid, control of the fluid fzces becomes m-
different and the perianal skin develops an intractable soreness. When.uIcFrati.ve colitis
is complicated by rectal strictures the only treatment worthwhile considering is 2 total

. -
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habit of assisting defcation by digital removal or who digitate the rectum for neurotic
reasons.

(6) Non-sprciric CRONIC ANAL ULCER. Finally, there is a group of cases of
chronic anal ulceration in whom the ulcers show no clinical characteristics and no known
tests assist in the diagnosis. These cascs causc a great deal of worry and anxiety not
only to the patient himsclf but to his medical attendants, and not infrequently a prolonged
petiod of investigation ends in a rectal excision.

ANO-RECTAL ABSCESS

The connective tissuc round the anus and rectum may become infected with pyogenic
organisms as a result of dircct infection, local extension from a neighbouring focus of
suppuration, or by the blood stream. It is usual to classify these infections into:

(1) Perianal abscess

(2) Submucous abscess

(3) Ischio-rectal abscess or
(4) Pelvi-rectal abscess

and the classification is based on the anatomical space which may be involved.

(1) Perianal Abscess. Infection of the perianal space may result from an infected hair
follicle or sweat gland, or it may be secondary to an infected anal hematoma or fissure-
in-ano. It may also result from spread of a submucous abscess. A very troublesome form
of perianal abscess may arise following the ipjection of oily anasthetic solution for the
relief of pain or irritation. Such an infection can only be a direct infection due to failure
of aseptic surgical technique and it cannot be too strongly emphasized that when injec-
tions of this sort are given particular care must be taken to see that infection is not intro-
duced.

(2) Submucous Abscess. This is an unusual form of abscess which is generally due to
infection of the submucosal space either from a sharp, ingested foreign body or injury
of the mucosa introduced from below. It may also occur from an infected pile or after
an injection for hemorrhoids.

(3) Ischio-rectal Abscess. Infection of the ischio-rectal space may be secondary to
any of the minor infected lesions of the anal canal. Infection can also spread down the
vestigial anal mtermuscular glands which have their opening at the level of the anal
valves. Tt is possible that sometimes the ano-rectal glands suppurate, as a result of lym-
phatic infection, to form an abscess in the ischio-rectal fossa.

(4) Pelvi-rectal Abscess. This is an infection of the supra levator space and is sec-
ondary to intra-abdominal lesions such as an appendix abscess, pyosalpinx, Crohn’s
disease, tuberculous, or actinomycotic enteritis. The supra levator space may, however,
be infected from below, particularly by the injudicious use of an exploring probe.

Signs and Symptoms. The symptoms of the abscess may be preceded by those of the
anal lesion to which it is secondary. To the general symptoms of malaise, anorexia, and
headaChe.is added a local throbbing pain. On examination there may be no visible
external signs. The sphincter will be in spasm and digital examination resented. Perjanal

abscesses are quite evident and present ali the usual signs of local inflammation.

Treatment. An ano-rectal abscess may be drained as soon as it is diagnosed, In the
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The successful treatment of a rectal stricture can only follow a correct appreciation
of its ®tiology. The diagnosis is based on a thorough clinical history and examination,
an awareness of the behaviour of the various forms of [ocal pathology, and the intelligent
application of modern clinical laboratory methods,
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ANAL ULCERATION

THE commonest ulcer at the anal margin is that of a chronic fissure which is usually
situated in the mid-line posteriorly or, less frequently, anteriorly. There remains a group
of specific ulcers in which the differential diagnosis is by no means easy.

(1) ATYPICAL MALIGNANT ULCERS. These may be seen as erosive ulcers on the
perianal skin or as small ulcers resembling a fissure except that their position may not
be mid-line. These ulcers are usually transitional or squamous celled carcinomas,
frequently of a high grade of malignancy. A rodent ulcer may also present round the
anus. The diagnosis is established by biopsy which may have to be taken under
anzsthesia.

(2) TuBercuULOUS ULCERATION. Tuberculous ulceration may occur at the anal
margin or in the rectum, The margin of the ulcer has a characteristic mauve, indolent
appearance without induration and the edges are typically undermined. It may be
almost impossible to determine between an early carcinoma and a tuberculous ulcer,
even when the specimens are in a museum jar. Radiological examination of the chest
may reveal infection of the lungs. If tuberculous ulceration is suspected, the ulcer should
be excised with diathermy and the floor of the ulcer coagulated. Biopsy of the inguinal
glands may show a secondary infection with the presence of tubercle bacille.

(3) SypHILITIC ULCERATION. A primary chancre at the anal margin 1s seen once or
tsvice every year in the out-patient department at St. Mark’s Hospital, and the surgeon
must always be alert for this possibility. It frequently presents as an anal fissure but
differs from an anal fissure 1n the following respects: 1t is larger, it is not in the usual
position, and there is considerably less spasm and pain than might be expected.
Examination of the inguinal region may reveal a classical bubo and a dark ground
illumination of a washing from the floor of the ulcer shows the presence of spirochztes.

(4) AMaBIC ULCERATION. Extensive, 1ntractable ulceration may complicate ameebic
dysentery, the primary infection having occurred some time in the past. If the vegetative
or cystic forms of the entamebahistolytica can be demonstrated the management of the
case 15 obvious, but 1t may be necessary to give a trial therapeutic course of emetine to
establish the diagnosis.

(5) Sourtary ULCER. There 1s a form of ulceration which occurs about 10cm
inside the anal margin. It 1s a flat, erosive type of ulcer with a yellow floor and a bright

red, hyperemic margin It is frequently seen on the middle rectal valve and may .v'ary
greatly in size and shape. No one has definitely established a cause for the condition
but it 1s worthwhile noting that the ulcer 15 usually well within reach of the average
length index finger and may be caused by trauma, especially in patients who have a
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habit of assisting defcation by digital removal or who digitate the rectum for neurotic
reasons.

(6) Nox-spECIFIC CHRONIC ANAL ULCER. Finally, there is a group of cases of
chronic anal ulceration in whom the ulcers show no clinical characteristics and no known
tests assist in the diagnosis. These cases cause a great deal of worry and anxiety not
only to the patient himsclf but to his medical attendants, and not infrequently a prolonged
period of investigation ends in a rectal excision.

ANOQ-RECTAL ABSCESS

The connective tissue round the anus and rectum may become infected with pyogenic
organisms as a result of direct infection, local extension from a neighbouring focus of
suppuration, or by the blood stream. It is usual to classify these infections into:

(1) Perianal abscess

(2) Submucous abscess

(3) Ischio-rectal abscess or
(4) Pelvi-rectal abscess

and the classification is based on the anatomical space which may be involved.

(1) Perianal Abscess. Infection of the perianal space may result from an infected hair
follicle or sweat gland, or it may be secondary to an infected anal hamatoma or fissure-
in-ano. It may also result from spread of a submucous abscess. A very troublesome form
of perianal abscess may arise following the injection of oily an®sthetic solution for the
relief of pain or irritation. Such an infection can only be a direct infection due to failure
of aseptic surgical technique and it cannot be too strongly emphasized that when injec-
tions of this sort are given particular care must be taken to see that infection is not intro-
duced.

(2) Submucous Abscess. This is an unusual form of abscess which is generally due to
infection of the submucosal space either from a sharp, ingested foreign body or injury
of the mucosa introduced from below. It may also occur from an infected pile or after
an injection for hemorrhoids.

(3) Ischio-rectal Abscess. Infection of the ischio-rectal space may be secondary to
any of the minor infected lesions of the anal canal. Infection can also spread down the
vestigial anal intermuscular glands which have their opening at the level of the anal
valves. It is possible that sometimes the ano-rectal glands suppurate, as a result of Iym-

phatic infection, to form an abscess in the ischio-rectal fossa,

(@) Pelri-rectal Abscess. This is an infection of the supra levator space and is sec-
OExdary to intra-abdominal lesions such as an appendix abscess, pyosalpinx, Crohn’s
dxssase, tuberculous, or actinomycotic enteritis. The supra levator space may, however,
be m.l‘ected from below, particularly by the injudicious use of an exploring probe.

Slgn§ and Symptoms. The symptoms of the abscess may be preceded by those of the
anal lesroq to which it is secondary. To the general symptoms of malaise, anorexia, and
headaohe'ls added a local throbbing pain. On examination there may be no visible
external signs. The sphincter will be in spasm and digital examination resented. Perijanal
abscesses are quite evident and present all the usual signs of local inflammation.

Treatment. An ano-rectal abscess may be drained as soon as it is diagnosed. In the
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The successful treatment of a rectal stricture can only follow a correct appreciation
of its ®tiology. The diagnosis is based on a thorough clinical history and examination,
an awareness of the behaviour of the various forms of local pathology, and the intelligent
application of modern clinical laboratory methods.
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ANAL ULCERATION

THE commonest ulcer at the anal margin is that of a chronic fissure which is usually
situated in the mid-line posteriorly or, less frequently, anteriorly. There remains a group
of specific ulcers in which the differential diagnosis is by no means easy.

(1) ATypPicAL MALIGNANT ULcers. These may be seen as erosive ulcers on the
perianal skin or as small ulcers resembling a fissure except that their position may not
be mid-line. These ulcers are usually transitional or squamous celled carcinomas,
frequently of a high grade of malignancy. A rodent ulcer may also present round the
anus. The diagnosis is established by biopsy which may have to be taken under
anasthesia.

(2) TupercuLoUs ULCERATION Tuberculous ulceration may occur at the anal
margin or in the rectum. The margin of the ulcer has a characteristic mauve, indolent
appearance without induration and the edges are typically undermined, It may be
almost impossible to determine between an early carcinoma and a tuberculous ulcer,
even when the specimens are in a museum jar Radiological examination of the chest
may reveal infection of the lungs If tuberculous ulceration is suspected, the ulcer should
be excised with diathermy and the floor of the ulcer coagulated. Biopsy of the inguinal
glands may show a secondary infection with the presence of tubercle bacillz.

(3) SYPHILITIC ULCERATION. A primary chancre at the anal margin is seen once or
twice every year in the out-patient department at St Mark’s Hospital, and the surgeon
must always be alert for this possibility. It frequently presents as an anal fissure but
differs from an anal fissure in the following respects: 1t is larger, it is not in the usual
position, and there 1s considerably less spasm and pain than might be expected.
Examination of the inguinal region may reveal a classical bubo and a dark ground
1llumination of a washing from the floor of the ulcer shows the presence of spirochztes

(4) Am@pic ULCERATION. Extensive, intractable ulceration may complicate ameebic
dysentery, the primary infection having occurred some time in the past. If the vegetative
or cystic forms of the entameebahustolytica can be demonstrated the management of the
case 15 obvious, but 1t may be necessary to give a trnial therapeutic course of emetine to
establish the diagnoss.

(5) Souttary ULCER There 1s a form of ulceration which occurs about 10cm
inside the anal margin, It1s a flat, erosive type of ulcer with a yellow floor and a bright
red, hyperemic margin. It 1s frequently seen on the middie rectal valve and may vary
greatly in size and shape No one has definitely established a cause for the condition
but it 15 worthwhile noting that the ulcer 1s usually well within reach of the average
length index finger and may be caused by trauma, especially in patients who have a
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between the legs with a bland curd soap, but it should be seen that the facilities for this
are possible.

If the irritation becomes intolerable, the patient must be instructed to pinch the skin
through his underclothes, rather than abrade the superficial epithelium by scratching.
If the scratching occurs while the paticnt is asleep at night, cotton mittens should be
worn. Wool should not be worn next to the skin, but underclothes of cotton, mrtex, or
celanese. In the winter a set of woollen underwear may be worn on top of the cotton.

1f a local lesion exists, treatment of the local lesion, such as hemorrhoid injection or
removal, division of the internal sphincter for a fissure, and laying open of a fistula, will
stop the irritation. It is interesting to note that as a wound in the anal region heals the
skin begins to irritate and the irritation persists until some time after healing is complete.

The following local application may be used on the skin night and morning and
during the daytime, if the opportunity exists, when the irritation is severe:

Phenol . . .oge 15
Zincoude . .ogr. 30
Prepared calamine . gr, 15
Glycerine . . om, 30
Spint recti . m 30
Aquerosac . .odr 1
Magnes:i hydratus

to the ounce.

CHRONIC RESISTANT Cases. In these cases the assistance of a dermatologist and
psychiatrist may be sought. There is no doubt that sometimes a patient confronted
}vith an insoluble problem develops pruritus as an expression of his need to *“scratch
in between” the conflicting aspects of his problem.

X-rays may give temporary relief but the irritation almost invariably returns in a
severe and intractable form.

ALCOHOL TNIECTION. Relief can be obtained by injecting 75 per cent or absolute
alco%ml under the skin. It should be done with strict aseptic precautions. A grid of 1
centimetre squares should be marked by needle scratch on the perianal skin. Using a
fine needfe and an accurately ground 1 cc. glass syringe, 3 m. of alcohol are injected
ufxder the centre of the skin in each square 1t is quite useless to use a larger bore metal
piston syringe as the volatile alcohol seeps backwards into the barrel above the piston
and the dosage becomes uncontrolled and naccurate.
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ischio-rectal variety it is a mistake to wait until the abscess “points,” until fluctuation can
be elicited, or until the perianal skin becomes red. The time-honoured application of
fomentations until these signs are manifest must be strongly condemned; to wait until
the abscess “‘points™ is to wait until the infection has spread from the ischio-rectal space
to the perianal space. To avoid the formation of a fistula the abscess must be drained
in its early stage. A cruciate incision is made over the abscess and the roof of the abscess
cavity removed. A specimen of pus should always be sent for examination and a small
portion of the abscess wall should be sent for microscopic section. Supra levator abscesses
should be drained secundum artem,

Crohn’s disease is notorious for producing ano-rectal infections and remaining latent
itself. It has afready been pointed out that if the wound of an ano-rectaf infection does
not heal, Crohn’s disease should be suspected.

Most fistulz follow ano-rectal abscesses and it is by the early efficient drainage of these
abscesses that many fistulz can be avoided.

PRURITUS ANI

By “pruritus ani” is understood an irritation of the perianal skin and the skin lining the
Jowest part of the anal canal.

It may be a temporary symptom lasting a few weeks or a chronic, persisting irritation
which lasts for years. It is frequently secondary to minor ano-rectal lesions.

History and Examination of the Patient. The irritation is, as a rule, worse on first
getting into bed at mght. It may come on after, ot be aggravated by, defecation. Itis
more common in the summer than in the winter months. The patient should be asked
about previous skin disease and any skin eruption elsewhere on the body; a history of
asthma, hayfever or urticaria may point to an allergic factor. Other members of a
household suffering from the same complaint may be a clue that threadworms are
responsible. In chronic cases, previous treatment must be carefully detailed and
inquiries made into any medicines, drugs, or local application that the patient is using.

The examination must include a general examination of the patient with special
attention to other warm, moist areas of skin on the body, such as under the arms, under
the breasts, in the gromns, and between the toes. The urine must be tested.

Local examination is directed to excluding fissures, fistule, hemorrhoids, and thread-
worms. The condition of the perianal skin itself may vary tremendously. Tell-tale
scratch marks are usually present and may be an index of the severity of the symptoms
or to the patient’s lack of control. The perianal skin may be thrown into whitish, sodden,
hyperkeratotic skin, in some cases closely resembling leukoplakia, A common type isa
ocalized zone of dermatitis where the skin of the buttocks appear to have .ﬂ-lbbed

together. Occasionally, the whole perianal skin may be brght red and blistered
These patients have usually used one of the anesthetic omntments fot too long a period,
their skin has become sensitized to the drug and the lesion is now a “dermatius
medicamentosa.” i

Treatment. In the majority of cases a cure or a great improvement can be achieved
with soap and water and common-sense instructions on anal 'hYElC“e-_ 1t must be
remembered that in many people soap and water cleanse the perianal skin but once a
week. Not only must the patient be encouraged to take a daily bath with a careful wash
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Abdomen, actinomycosls, 455-458
distension, 1 intestinal obstruction, 290
junes, 6-13

diagnosis, 6
prognosts, 13
treatment, anwsthesia for, 8
pre-operative preparation, 7
surgical anatomy, 1

Abdominal hernia, 376-379
incisions, 3
wall, musculature, 1

nerve supply, 2
Abscess, amabic, 120
prognosts, 129
reatmen, 123
ano-rectal, 531
appendix, treatment of, 315
flank, treatment of, 336
hepatc, 117-124
1, after

y, 323
sschio-rectal, 531
of colon, due to diverticulius, 419
pelvic, following rectal excision, 511
treatment, 336
pelvi-rectal, 531
perianal, 531
pyonephric, differential dsagnosis from appendi-
atis,
submucous, ano-rectal, 531
subphrenic, chimcal features, 337
sites, 337
treatment, 338
ACTH 1n acquired hemolytic icterus, 263
in 1dsopathue thrombocytopenic purpura, 263
Actinomycosis, abdominal, 455458
as cause of Liver absccss, 123
gastric, 455
1leo~czcal, 456
mtestinal, differential diagnosis from Crohn’s

disease, 349
Adcmus mesenteric, acute non-specific, 342
of rectum, picture, 497

Adenoma of rectum, 485
of stomach, 64
Adenomatoss of colon, 435
Alkaline phosphatase excretion, 163
Amebuasis as cause of liver abscess, 123
d from 312

of colon, 415
Amaebic abscess, 120
prognosts, 129
treatment, 128
Ampulla of Vater, carcinoma of, 244
biliary dratage 1n, 251
diagnostic investigations, 245
pathology, 244
radiwlogical appearance, 247
spread, 245
symptoms and signs, 245
treatment, 247
pancreato-duodenectomy, 253
Anzma, hzmolytic, famihal, splenectomy in, 262
as p 14 of gastric

Anxsihesia for gastric surgery, 85
n abdominal injurics, 8
Anal fissure, See Anus, fissure.
Anatomy, surgical, 1-19
Ano-rectal abscess, 531
Anus, blood vessels, 462
carcinoma, 490
dilator, St Mark’s Hospital, 468
examination, 464
fissure, 467471
differential diagnosis, 468
pathology, 467
signs and symptoms, 467
treatment, conservative, 468
operative, 469
fistula See Fistula-in-ano
hxmatoma, 471
imperforate, 362
wncidence, 362
treatment, 364
lymphatics, 464
mucosa, pseudo-polyp of, 467
musculature, 461
nerve supply, 463

penanal suture for rectal prolapse, 517

polypus, fibrous, 4
pruritus, 532
surgical anatomy, 459
ulceration, 530
ameebic, §.
malignant, atypical, 530
syphilitic, 530
tuberculous, 530

Appendicectomy, abdominal drainage, 321

complications, 322

ncision, 319

1ntra-peritoneal chemotherapy, 321
post-operative care, 321
pre-operative management, 318
technique, 319

u, sub
lymphotd follicles, 306
structural variations, 307

trauma, 307

clinical features, 303

diagnosss, 308

differential diagnoss, 311

from Crohn's disease, 349

effect of purgatives, 310

n childhood, 309

ncidence, 306

n the aged, 309

leucocyte count, 311

management in pregnancy, 317

mortality, 306, 323

pathology, 307

radiographic appearance, 311

symptoms and signs, 308

treatment, 315
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Abdomen. actinomycosls, 455-45% L
distension, in intestinal obstruction, 290
inuries, 6-13

diagnosss, 6
prognous, 13
treatment, anxsthesia for, 8
pre-operatne preparation, 7
surgical anatomy, 1

Abdomunal hernia, 376-379
incisions, 3
wall, musculature, §

nerve supply, 2
Abscess, amabic, 120
prognosis, 125
treatment, 128
ano-rectal, 531
appendix, treatment of, 318
flank, treatment of, 336
hepatic, ll7-12_4

afier apy 23
sschio-rectal, 531
of colon, due to diverticulitis, 419
pelvic, following rectal excision, 511
treatment, 336
pelvi-rectal, 531
penanal, $31 .
pyonephric, differential diagnosis from appendi-
ats,
submucous, ano-rectal, 531
subphrenic, clinical features, 337
sites, 337
treatment, 338
ACTH 1 acquired hemolytic icterus, 263
in idiopathic thrombocytopemic purpura, 263
Actinomycosss, abdominal, 455-458
as cause of liver abscess, 123
gastric, 458
leo-czcal, 456
ntestinal, differential diagnosis from Crohn's
disease, 349
Adenttis, mesenteric, acute non-specific, 342
A of rectum, picture, 497
Adenoma of rectum, 485
of stomach, 64
Adenomatosis of colon, 435
Alkaline phosphatase excretion, 163
Amabiasis as cause of liver abscess, 123

differential diagnosis from appendicitis, 312
of colon, 415

Amcebic abscess, 120
prognosis, 129
treatment, 128
Ampulla of Vater, carcinoma of, 244
‘biliary drainage in, 251
diagnostic nvestigations, 245
pathology, 244
radiological appearance, 247
spread, 245
symptoms and signs, 245
treatment, 247
pancreato-duodenectomy, 253
Anzmia, hemolytic, familial, splenectomy in, 262
pernicious, as precursor of gastric carcinoma, 66
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Anzsiheria for gasteic SUTEEn, 8s
in abdomunal injurics, &
Anal fiswse  See Anus, fissure
Anatomy, surgical, 1-19
Ano-rectat abieess, 531
Anus, blood vesets, 462
arcinoma, 490
finlamr. St. Mark's Hospital, 468
camination, 4
fissure, 467471 ’
differential diagnosis, 468
pathology, 467
signs and symptoms, 467
treatment, conservative, 468
operative, 469
fistula. See Fistula-in-ano
hxmatoma, 471
imperforate, 362
incidence, 362
treatment, Jﬁgl
Tymphatics, &
rz'luc‘:)sa. pseudo-polyp of, 467
musculature,
nerve supply, 463

perianal suture for rectal prolapse, 517

polypus, fibrous, 472

pruritus, 532

surgical anatomy, 459

ulccration, 530
amebic, 530
malignant, atypical, 530
syphulitic, 530
tubercutous, SBLOJ

complications, 322

inciston, 319

mtra-peritoneal chemotherapy, 321
post-operative care, 321
pre-operalive management, 318
technique, 319

Appendicitss, acute, 306-324

=tiology, 306
abnormalities of appendix, 306
det, 306
lymphoid follicles, 306
structural variations, 307
trauma, 307
climcal features, 308
diagnosis, 308
differential diagnosss, 311
from Crohn’s disease, 349
effect of purgatives, 310
i chiddhood, 309
incidence, 306
n the aged, 309
leucocyte count, 311
management in pregnancy, 317
mortality, 306, 323
pathology, 307
radwgraphic appearance, 311
symptoms and signs, 308
treatment, 315
operative, 319
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acute, perative (contd )—
complhications, 322
intra-pentoneal chemotherapy, 321
post-operative care, 321
technique, 319
pre-operative, 318
with peritomtss, treatment, 315
at sea, 318
catarrhal, 307, 310
chronic, 324
diagnosss, 324, 325
radiographic appearance, 324
treatment, operauve, 325
in children, management, 317
1n infancy, management, 317
1 Tropics, 318
obliterative, 325
obstructive, 307, 310
securrent, 324
treatment, 325
sub-acute, 324
Appendicostomy 1n ulcerative colitis, 432
Appendix, 305-327
abscess, mdications for dramage, 317
treatment, 315
absence, 305
actinomycosis, 326
adenocarcinoma, 326
carcinoma, 326
degenerative changes in muddle life, 306
developmental abnormalities, 305
diverticula, 305
)l torsion, diffe 1
appendicitis, 313
histonical note, 305
intussusception, 326
lymphosarcoma, 326, 327
tuberculosis, 326
Argentaffinoma of rectum, 514
Artery, ¢ystic, anatomical vanations, 199
hemorrhodat, 462
hepatic, anatomscal vaniations, 199
damage duning bihary tract surgery, 223
l:gat|o7n7 1n treatment of portal hypertension, 273,

from

2
splenic, aneurysm of, 266
Arthritis 10 ulcerative colitts, 427
Aschoff theory of gall stone formation, 155

Bassini’s operation for inguinal hernia, 384
Battle’s incision, 4

mtrapancreatic, 204
treatment, 205
operative, 206
palhatve, 205
cirrhosts, pnimary, 167
common, anatomcal variations, 198
calcutus, 168~177
causing obstructive Jaundice, 166
diagnosis, 173
effects, 169
incidence, 168
physical signs, 172
retaned, 224

TEXTBOOK OF BRITISH SURGERY

treatment, 173
types, 168
ncision, accrdental, 224
radiography, 173
stricture due to gall stanes, 157
surgical exploration, 214
congenital anomalies, 197
difatation, cystic, 200
clinical features, 201
comphications, 201
diagnosis, 201
treatment, 202
effect of caleuli on, 169
fistula, complicating acute cholecystitis, 143
due to gall stones, 157
post-operative, 224
nyjury duting operative surgery, 224
obstruction, congenital, 199
stricture, 178-197
xtology, 178
chmeal picture, 183
due to infection, 182
effects, 182, 183
extending into distal common duct, 191
prevention, 178
short, [8§9
traumatic, 178
treatment, 183
operative, 185
results, 195
pre-operative, 184
with no ducts visible below lver, 194
with serviceable ducts above and below, 191
with very small upper remnant of common
hepatic duct, 193
syninging, techmque of, 217
regurgitanion, after gastrectomy, 104
treatment, 105
Riliary cirrhosis, primary, 167
colic, 158
treatment, 159
dew, 342
fistula, complicating acute cholecystutis, 143
due to gall stones, 157
post-operative, 224
intestinal anastomosts, 231
stasis, refation to cholelithasis, 154
tract, surgery, aperative, 207-233
anzsthesia for, 207
complications, 223
ncisions, 208
position of patient for, 207
bost-operative care, 221
Bilirubinuria in jaundice, 162
Billroth 1 operation, 85
modifications, 86, 87
technique, 97
with jejunal or colonic replacement, 100
1l operanon, 47
modifications, 88
B} technique, 87

case,

Y, 108

346

Bowel, fter g
Broders® classification of tumours, 497
Bubonocefe, 379
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Cxcitls, acute, d fal diagnosls from
appendicitls, 312
Cxcostomy in ulcerative colitis, 432
lechmquc and man:gemcm. 45!
from dicitis,

12
surgical treatment, 443
dinerticulitss, differential diagnosis from appendi-
catis, 312
rotation, failure in newborn, 372
volvulus, 411
Calculus, biliary, 168-177
diagnosis, 173
effects, 169
incidence, 168
physical signs, 172
treatment, 173
types, 168
of gall bladder, 153-159
Carcinoma of ampulla of Vater, 244
of appendix, 326
of bile duct, 204
of czcum, 312, 445
of colon, 439-450, see Colon,
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Cholecystography in chronic cholecystitis, 150
S e P R e patadae 1R

Choledoch in I obstruction of
bile ducts, 200

gho!c«!oc!\o-jquno}lqmy. 192

TS

chinical features, 158
complications, 156
iteus due to, 158
incidence, 153
intestinal obstruction due to, 303
treatment, 159
types of stones, 153
Cholesterol esters, changes in hver discase, 163
gall stones, 153
- total, in jaundice, 163

of duodenum, 82
of gall bladder, 203
of intestines, 299
of pancreas, 244
of rectum, 490-514
of stomach, 65-79; see Stomach, carcinoma,
Carcinoma-ex-ulcere, 67
Cardia, obstruction, in carcinoma of stomach, 75
Chills due to common duct stones, 171
Cholangiography, 176
Cholangitis as cause of liver abscess, 118
ascending, 1 acute cholecystitis, 144
due to gall stones, 157
recumng, posl-operalnve, 226
n acute
in chromic cholecystitis, 152
post-operative syndromes, 227
retrograde, technique, 213
stricture of bile duct during, 178
o technique, 211

bile ducts, 205
Cholecystitis, acute, 141-147
atiology, 141 *
bacteriology, 141
chincal features, 144
complications, 143
diagnosis, 145

from 313
morbid anatomy, 142

perforation in, 143
route of infecuon, 141
treatment, 145
operative, 146, 147
chronic, 147-152
=tiology, 148
complications, 149
cardiac symptoms, 149
diagnosts, 150, 151
pathology, 148
radwlogical appearances, 150
symptoms and signs, 149
treatment, 152
due to gall stones, 156
d signs, 145

of gall bladder, 153
C f, i mn i
of colon, 445
with ileo-rectal anastomoss, for multiple polyposis,
436

with preservation of rectum, in ulcerative colitis, 431
Colc, biliary, due to common duct stone, 171
Colitis, ulcerative, 423433

acute fulminating, 426

xtiology, 423

arthritis 1n, as indication for surgical treatment,
430

association with Crohn's disease, 347
bowel changes 1n, 426
chronic continuous, 426
relapsing, 426
clinical features, 426
complications, 427
as indications for surgical treatment, 430
diagnosis, 426
differential diagnosis, 427
from Crohn's disease, 349
pathology, 425
radiographic appearance, 427
rectal stricture in, 528
sigmoidoscopic picture, 427
treatment, medical, 429
operative, choice of procedure, 430
mndications, 429
results, 432
Colon, 403-454
abscess, due to diverticuliis, 419
Colon, actinomycosis, 457
adenoma, 433
adenomatosis, 435
amebic infection, 415
surgical

of, 445
atresia, 403

carcinoid tumours, 450
carcinoma, 439-450
®tological factors, 439
clinical features, 441
diagnosts, 442
differential diagnosis, 442
from appendicinis, 312
from Crohn's discase, 349
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Colon, carctnoma, (contd.)—
following multiple polyposis, 436, 440
incidence, 439
pathology, 440
radiographic appearance, 442
relation to ulcerative colitis, 429
sigmoidoscopic appearance, 442
site, 439
treatment, 442

choice of operation, 444
palliative, 450
pre-operative, 444
congenital abnormalities, 403
connective tissue tumours, 433
, surgical
developmental anomalses, 403
dverticulitss, chromie, with pericolic fibrosss, 422
diverticulosts and diverticulitis, 416423
climeal features, 417
complications, 418
diagnosis, 418
differential diagnosis, 418
ncidence, 416
pathology, 417
treatment, 421
duplication anomalies, 404
endometrioma, 433
epithelial tumours, 433
fistula due to diverticulitis, 421, 423
hazmangioma, 433
hep:hc4:15cxurc. carcinoma, surgical treatment of,

of, 447

nertia, 407
leiomyoma, 433
letomyosarcoma, 450
lipoma, 433
melanoma, malignant, 450
obstruction due to diverticulitis, 420, 422
perforation, due to diverticulum, 418, 422
due to ulcerative colinis, 429
polyp, 433
polyposis, multiple, 435
treatment, 436
with oral pigmentation, 439
pseudo-polypi due to ulcerative colitis, 429
resection and anastomosis 1n ulcerative colitis, 432
rotation, faults in, 403
sarcoma, 450
sigmoid, carcinoma, surgical treatment of, 448
volvulus of, 408
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stenosis following rectal resection for carcinoma,
St

as cause of 307
Corusone in acquired hamolytic icterus, 263
1n idiopathic thrombocytopenic purpura, 263
Costal cartilages, 1
Courvoisier’s law, 172
Crohn's disease, 334-351
adhesions in, 346
atology, 346
association with ulcerative colitis, 347
clintcal features, 347
differential diagnosis, 349
from appendicitis, 311
histortcal note, 344
lymphatc obstruction i
microscopic appearances, 346
pathology, 344
radiographic appearance, 349
rectal stricture i, 528
recurrence, 350
site, 344
symptoms, 347
treatment, 349
operative, 350
Cullen’s sign in acute pancreatitis, 236
Cylindroma of rectum, 527
Cystadenoma of pancreas, 241

Dehydration in peritonitis, 332, 333
Devine's operation for gastric carcinoma, 79
Duaphragmatic hernia, 400
Daverticulitis, acute, differential
appendicitis, 313
treatment, 421
of colan, 416
Daverticulosis of colon, 416
of small intestine, 352-359
classification, 352
Duverticulum, acquired, 355
congenital non-Meckehan, 354
duodenal, 81
primary, 355
secondary, 356
symptoms, 356
treatment, 356
ileat, 357
¢ treatment, 358
Jejunal, 357
symptoms. 358

diagnosis  from

splenic flexure, surgical of,
447
stenosis, 403
stricture due to ulcerative coliuis, 429
surgical
treatment, results, 450
tuberculosis, hyperplastic, 414
tuberculoss, 412-415
symptoms and signs, 414
pathology, 413
treatment, 414
ulcerative, 414
tumours, benign, 433439“__

of, 446

siles, 421

Meckel's, 353
treatment, 354
of colon, clinical features, 417
complications, 418
dagnosis, 418
pathology, 417
incidence and ztiology, 416
pre-stenotic, of duodenum, 81
Dukes' classification of tumours, 499
Dumping syndrome, 103, 104
treatment, 105
Duodeno-jejunostomy for atresia and stenosis in new-
born,
Duodenum, atresia, congenital, 79, 368
blood supply, 21
carcinoma, 82
secondary, 83
treatment, 83
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Duodenum, {contd )—
diverticulum, 81
primary, 355
secondary, 356
symptoms, 356
treatment, 356
fistula, 185, 81
foltowing nght nephrectomy, 16
post-operatine, 225
foreign bodics, 28
1leus, chronic, 30
incision for removal of caleulus, 220
innervation, 24
mobilization, 220 .
b: 1, from

treatment, 482
post-operative, 484

Fistula, intestinal, 13-19

protection of surrounding skin, 17
treatment, 17
biopsy, 19
operative, 19
protective appliances, 18
jejuaum, 16
of colan, due to diverticulitis, 421
vesico-colic, surgical treatment, 423

Gall bladder, ﬂn:llomlcal varlations, 197

in chronic ch 149

pyloric stenoss, 26
pain, mechanism of, 24
papilla, transduodenat excision, 206
stenosss, fibrous, following peptic uleer, 59
from chronic ulcer, 60
in newborn, 368
surgery, post-operative care, 84
pre-operative care, 83
tumours, 82
ulcer. See also Peptic ulcer.
crater, radiological demonstration of, 41
hydrochloric acid level i, 43
operatons for, 4
Dysentery, amabic, differential diagnosis  from
appendicitts, 312
Dyspepsia, appendicular, 324
due to jejunal diverticulum, 358
flatulent, 1n chronic cholecystitis, 149

Echinococcosis. See Hydand disease
Endometrioma of colon, 433

Ensiform cartilage, 1

Epiplocele, 379

Erythema nodosum n ulcerative colitis, 427
External oblique muscle, 2

Fzecal fistula, 16
Facoliths as cause of appendicitis, 307
Fallopian tubes, actmomycosm 457
torsion, from
313

L B -

duodenal, 15, 81
post-operative, 225
facal, 16
formation in Crohn's disease, 346
gastric, 13
gastro-colie, 14
gastm-muno colic, 14, 61, 63
ileal, 1
Flslula m-ano. 480485
=tiology, 480
classification, 481
complicated, 481
treatment, 483
diagnosts, 482
n Crohn’s disease, 348
simple, 481

calculus, 153-159; see Gall stones
carcinoma, 203
relation to gall stone formation, 158
treatment, 204

post-operati d 227
technique, 211
cholecystitis. Ste.ChoIcgysmis.

an

209
cholesterosis, 152
congenital anomaltes, 197
cystic duct abnormalities, 198
1n jaundice, 161
mucocele, due to gall stones, 156, 159
surgery, operative, 207-233
comphications, 223
mcisions, 203
post-operative care, 221
torsion, from il
13

3
tumours, benign, 203
malignant, 203

Gall stones, ztiology, 154

Aschoff theory, 155
association with cardiovascular disease, 158
clinical features, 158
comphcations, 156
ileus due to, 158
ncidence, 153
ntestinal obstruction due to, 303
treatment, 159
types, 153

Gastrectomy, effects on blood formation, 104

effects on gastric secretions, 104
on nutrition, 104
physiological, 103
symptomatic, 103
Jejunal ulcer after, 61
partial, 46
Billroth I and 11, 85, 87
Billroth 1 operation, (echmque, 97
partial, disadvantages, 4'
for benign tumour, 64
for bleeding peptic ulcer, 53
for gastric carcinoma, 76
Haberer-Finney operation, 86, 87
Hofmeister-Finsterer operation, 87, 8§-97
in hour-glass constriction, 60
1n perforated peptic ulcer, 57
Polya’s operation, 87, 88
post-operative complications, 101
BAstric retention or vomuting, 103
hamorrhage, 103
Shoemaker's operation, 86, 87
techmque, 85, 88
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Gastrectomy, (contd }—

p P of, 105
effects, 103
subtotal, for gastric carcinoma, 76
total, abdormunal, technique, 100
for gastric carcinoma, 76
post-operative complications, 101
Gastric analysis 1n peptic ulcer, 43
fistula, 13
Juice, effects of carcinoma on, 74
role 1n ztiology of peptic ulcer, 36
motility, 23
secretion, 23
ulcer, See Peptic ulcer; Stomach, ulcer
Gastrin, 23
Gastritss, 32
chromic, as precursor of gastric carcinoma, 66
phlegmonous, acute, 32
Gaslm-collc fistula, 14
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operative, 475
post-operative, 476
complications, 477
Harball in stomach, 29
Halsted's inguinal herniorrhaphy, 385
Heineke-Mikulicz plastic repair of stricture of bile
duct, 190
Hepatic artery, anatomical variations, 199
lxgano7n7. 1n treatment of portal hypertension, 273,
2

ducts, congerutal anomalies of, 198
ligature, accidental, 224
Hepatoma, primary, 139
Hernra, 376-402
abdominal, 376-379
causation, 376
classification, 376
concealed, 399
d:ﬁnmon, 376

teritis, acute,
appendicitis, 311
Gastro-enterostomy, 105
complications and sequelz, 107
sepunal ulcer after, 61
palliative, in gastric carcinoma, 79
posterior, 45
and Ss;mple suture, 1n perforated pepuc ulcer,

from

results, 46
Gastro-intestinal suction in bowel obstruction, 294
Gastro-jejuno-colic fistufa, 14, 61, 63

treatment, 63
Gastrojejunostomy, 105
Gastroscopy m peptic ulcer, 41

techmique, 42

Gastrostomy, 14
Goodsall's ligature for rectal prolapse, 518

Graafian follle, delayed rupture, diag-

377
treatment by apparatus, 377
by reduction, 377
operative, 378
pre-operative, 378
diaphragmatic, causation, 400
classification, 400
defictency, 401
definstion, 400
diagnosis, 401
post-inflammatory, 401
symptoms, 400
traumatic, 401
treatment, 402
en-ghssade, 382
femoral, 387--395
causation, 387
classification, 387
i 388

nosts from appendcitis, 314
Graham’s method for suture of perforated peptic
ulcer, 111
Grey Turner’s sign 1n acute pancreatitts, 236
Grid-iron 1neision, 3, 5

Haberer-Finney gastrectomy, 86, 87
Hzmangioma of colon, 433

of pancreas, 241

of rectum, 513

of stomach, 64
Hezmatinic principle of stomach, 25

, 322
of peritoneum, 342

Hazmorrhage complicating peptic ulcer, 51
following gastro-enterostomy, 107
i biliary tract surgery, 223
1n gastric carcinoma, 7.

HEMOLLIOILY, 403, *+11—114
complicattons, 473
external, 471
internal, 472
surgical anatomy and phystology, 473
symptoms, 4
tZe‘:tment, 474
1njections, 474
complications, 475
results, 477

definition, 387
diagnosis, 387
differential dragnosis, 387
treatment by apparatus, 388
operative, 388
hratus, para-cesophageal, 402
pleuropentoneal, 401
n¢isional, 398
mguinal, as cause of neo-natal intestinal obstruc-
tion, 372, 374
direct, classification, 386
complications, 386
defimition, 386
treatment, 386
double, management, 393
indirect, causation, 379
classification, 379
complications, 380
dragnosis, 380
differential diagnosts, 380 .
treatment by apparatus, 380
by mjection, 380
by reductton, 380
operative, 380, 391

internal, from

intrapentoneal, 399
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Hernia (contd }—
“rolling type,” 402
strangulated, 389
as cause of acute intestinal obstruction, 296
duagnosis, 297
treatment, 297
subcostosternal, 404
supravesical, 387
treatment, post-operative, 378
umbilical, 395-398
vena caval, 401

and tech
gunal, with autogenous cutes, 394
with autogenous (thigh) fascia, 391
with floss silk,, 392
with polythene, 394
with stainless steel ware, 394
with tantalum, 393
umbilical, 398
Hermorrhaphy, 383
mnguinal, rectus, 386
recutrence rate after, 384
transversus, extra-aponcurotic, 385
itio-pectineal, 385
ingwnal, 385
subaponeurotic, 384
ngmolomy, high ligation excision, 380
inguinal, 380
ring, 381
transversalis, 381
umbilical, in infants, 395
Husghsprung‘s disease, clinical features, 405
in newborn, 372
incidence, 404
pathology, 404
treatment, 406

e g7

11yUAUU LysL, diveonds, §38
growth rate, 131
of pancreas, 241
rupture, 131
treatment, 138
secondary infection, 132
structure of, 130
suppurating, treatment of, 137
torsion, 132
disease of liver, 130
=tiology, 130
complications, 131
differential diagrosts, 133
gastric disturbances, 133
physical signs, 133
treatment, 136

from append.-
citss, 314
Hypersplenism, 263
Hypertension, portal, 268-278
=tiology, 268
blood changes, 271
clinieal aspects, 270
symptoms and signs, 270
treatment, 273
results, 277

Ieterus, hemolytic, acquired, splenectomy in, 262
Ueitss, regional, 334; see Crohn’s disease.
lteostomy, 16
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complications, 452
dysfunction, 452
fistula of, 453
1n ulceratis ¢ coltss, 431
profapse of, 452
retraction of, 452
technique and management, 452
Yeum, fistula, 16
atressa and stenosis in newborn, 364
diverticulum, 357
treatment, 358
t I
atis, 314
resection in Crohn's disease, 350
Heus, arterio-mesenteric, 80
due to gall stones, 158
duodenal, chronic, 80

from append

LausLs, o0
n acute pancreatitis, 236
In penitonitis, management of, 332
Incisions, abdominal, 3
Incisura angutans, 20
Infant, newborn, intestinal obstruction in, 360-375
Inguinal herma, See Hermia, inguinal
Intercostaf nerves, 2
Internal oblique muscle, 2
Intestinal tract, development, 360
Intestines, actinomycosis, 456
carcinoma, acute obstruction due to, 299
developmental delects, 362
fistulz, 13
protection of surrounding skin, 17
treatment, 17
biopsy, 19
operative, 19
protective apphances, 18
injuries, 11
treatment, operative, 12
intussusception, 302
farge, occlusion, 286
obstruction, acute, 283-304
blood changes, 285
bowel gas 1n, 284
by bands and adhesions, 298
by gall stones, 303
by neoplasm, 299
<causes, 283
classification, 296
closed loop, 286
diagnosss, 289
effect on fluid secretion and absorption, 284
effect on intestinal blood vessels, 284
functional, 288
kidney changes, 285
long Yoop strangutation, 287
mechanical, post-operative, 298
medium loop strangulation, 287
paralytic, 288
pathology, 283
FEY il QRSP VAN
spusul, w6
strangulation, 287
treatment, 294
operative, 295
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Intestines, obstruction, acute, {contd }—
types, 283
afier ileostomy, 452
after rectal excision for carcinoma, 511
due to jejunal dinerticulum, 358
neo-natal, 360-375
treatment, 374
small, atresia in newborn, 363
dnerticulosis, 352-359
classification, 352
occlusion, 286
stenosis in newborn, 364
strangulation, acute, 287
after gastro-enterostomy, 108
tumours, acute obstruction due to, 299
vascular occlustons causing strangulation, 287, 301
volvulus, acute, 302
n newbom, 370
Intussusception, 302
dragnosss, 302

from d n
sdiopathic, 302
Jeji gastric, after g
of appendix, 326
reduction with opaque ¢nema, 303
Ischio-rectal abscess, 531
Islet cell tumours, 260

Jaundice, 160-168
diagnosis, 160
Iaboratory tests, 162
liver biopsy, 163
due to bilary caleulus, 171
due to drugs, 161
farmlial, 161
history, 160
1n acute cholecystitis, 144
Iiver changes, 161
obstructine, 164
causes, 164
due to common duct stone, 166
due to gall stones, 156
due to pancreatic carcinoma, 166
due to primary biliary cirthosis, 167
mode of obstruction, 166
site of obstruction, 165
occupational nisls, 161
post-operatne, 224
serum proteins in, 163
spleen changes, 161
symptoms and signs, 160, 161
types, differentiation of, 160
1o

1©c after ga
tomy, 108
Jejunostomy, 16
Jejunum, atresia and stenosts in newborn, 364
diverticulum, 357
symptoms, 358
treatment, 358
fistula, 16
ulcer, 61
after partial gastrectomy, 47
after postenor gastro-enterostomy, 46
operations for, 62

Kantors string sign in Cn;gn's disease, 348, 349
idney, actinomycosts, 4.

Kld:‘a?x’ges in acute intestinal obstruction, 285
injunies, 10
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Kocher incision, 3, 6

in biliary tract surgery, 208
Koenig-Rutzen appliance, 18
Krukenberg tumour of ovary, 70

Langerhans, Islets of, tumours of, 260
Latssimus dorsi, 2
Leiomyoma of colon, 433
of rectum, 513
Linea alba, 2
Linitis plastica, 69
Lipoma of colon, 433
of stomach, 64

actinomycotic, 120
treatment, 127
atiology, 118
amabic, 120
prognosis, 129
treatment, 128
bacteriology, 118
cholangitic, 118, 119
classification, 119
clinical features, 121
diagnosis, 122
differential diagnosis. 123
in acute cholecystitis, 144
morbid anatomy, 120
prognosis, 129
pyogenic, 118
prognosis, 129
treatment, 124
systemic, 119
traumatic, 119
treatment, 124
chemotherapy, 124
drainage, 124
venous, 118, 119
actinomycosis, 457
adenoma, 138
biopsy, 163
contraindications, 164
mierpretation, 164
technique, 163, 231
carcinoma, primary, 139
secondary, 139
cirrhosis, as cause of portal hypertension, 268
pathology, 269
cysts, 138
damage, in ulceratine colis, 429
disease, diagnosis by pefitoneoscopy, 279
effect of biliary caleul) on, 170
effect of bihary stricture on, 182
failure, post-operative, 225
fibroma, 138
foreign bodies, 117
hzmangioma, 138
hepatoma, primary, 139
hydatid cysts, 13t
rupture, 131
disease, 130-138
=ticlogy, 130
complications, 131
differential diagnosis, 133
gastne disturbances, 133
Jaundice in, 133
pamful, 132
physical signs, 133
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Lier, hydatid discase, (contd )=
rupture of cyst, 131
secondary infection, 132
torsion of ¢yst, 132
treatment, 136

in jaundice, 161
injuries, 9, 116
as cause of liver abscess, 119
treatment, 116
leiomyoma, 138
myxoma, 138
fesection, partial, 229
sarcoma,
tumours, benign, 138
malignant, 139
wounds, 116

Lymphadenoma of stomach, 33

Lymphangioma of pancreas, 241

Lymphatic drainage of stomach, 22

Lymphatics, obstruction in Crohn’s discase, 347

Lymphogranuloma venereum, rectal stricture in, 529

Lymphoma of rectum, 514

Lymphosarcoma of rectum, 513

McBurney*s Incislon, 5, 319
Maya's operation for para-umbiheal hernia, 395
Meckel's diverticulitis, differential diagnosis from
appendicitis, 312
duverticulum, 353
treatment, 354
Meconum eus, 372, 373
treatment, 374
pentonitis, 343
Median abdominal incisions, 4
Megacolon, 4
clinical features, 405
functional, 407
m newborn, 372
pathology, 404
treatment, 406
Melanoma, malignant, of colon, 450
of rectum, 514
Mental deficiency after rectal prolapse, 520
Mesentery, adenitis, acute, differential diagnosss from
appendicitis, 311
non-specific, 342
and thromb. 1 di
from appendicitts, 312
vasculargocclusmn, ntestinal strangulation due to,
287, 3
Mid-line ncision, 4
Morgagnt, valves of, 461
Mucoccele, appendiceal, 325
Mucui, gASITIC secretion, 23
PG Apindi) -

of abdomunal wall, 1

pyramuidalis, 2

rectus abdominis, 1

transversalis abdominis, 2
Myoma of stomach, 64
Myxoma, globutar, of appendix, 325

427
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(sophago-gastrectory in portal h)pcr!rmlon. 276
(Isnphngo Jejunostomy, indications in gastnc <at-

cinoma, 79
(I\oph:gut. congenital short, 401
n portat hy of,
2
Omentum, torsion, differential  diagnosis  from

appendicitis, 312 .. -

s, 919

Tain, gastri¢c and duodenal, mechanism of, 24
Pancreas, annular, 238
carcinoma. See also Pancreas, head
‘bihiary drainage in, 251
body and tail, 257
obstructive jaundice due to, 166
congenital malformations, 234
cysts, 240
false, 241
investigation, 243
treatment, 243
effect of biliary ¢alculi on, 170
head, carcinoma of, 244
diagnosis, 247
pathology, 244
spread, 245
symptoms and signs, 247
treatment, 247
pancreato-ducdenectomy, 253
heterotopic, 234
inflammation, 236-240
injurses, 11, 235
islet cell tumours, 260
lympho-sarcoma, 260
‘cseclionsduring gastrectomy for gastric carcimoma,
kl

sarcoma, spindle-celled, 260
surgery, 234-267
tumours other than carcinoma, 260
Pancreatectomy, distal, for false cyst, 244
techmque, 257
total, for carcinoma, 254
techmque, 257
Pancreatitis, acute, 236
=&tiology, 236
di from

313
pathology, 236

radiographic appearance, 237
symptoms and signs, 236
treatment, 237

chronic, 237
fibroud, 237
relapsing, 238
treatment, 238

due to gall stones, 157

recurrent, post-operative, 226

F d for

of ampulla,

253

mortality rate, 253

radical, 207

technique, 254
Pancreato-gastrostomy for false cyst, 244
Pancytopenia, splenic, splenectomy in, 264
Papilla, duodenal, transduodenal exctsion, 206
Papitloma of rectum, 485

of stomach, 64
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Paramedian incision, 3, 4
Pararectal incision, 4
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Penanal abscess, 531
Peritoneal cavity, anatomy, 328

Peritoncoscopy, 279-282

); phoid fever, ial di: fromappendi-  Pentoncoscope, 280
citis, 312

Paul-Mikulicz colectomy, indications in carcinoma of dangers, 282
colon, history, 279

Pelvi-rectal abscess, 531

Peptic ulcer, 33-63; see alse Duod ulcer;

in diagnosis of cirrhosis of liver, 271
i 279

Jepunum, ulcer; Stomach, ulcer,
acute, pathology, 34
®tiology, 35
. acid factor, 35
feeding irregularities, 38
infection, blood-borne, 36
lymphatic, 37
localized ischezmua theory, 38
lymph follrcle infection theory, 39
nervous influences, 37
racial and geographical factors, 38
seasonal influence, 38
tobacco smoking, 38
trauma to ulcer-bearing area, 39
ulcer diathesss, 38
bleeding, operative intervention in, 51«
surgical operations for, S3
chronie, as precursor of gastric cancer, 67
malignant change in, 72
pathology, 34
chinical features, 39
comphgcations, 51
diagnosts, 41
fibrous stenosis i, 59
gastric analysis 1n, 43
£astroscopIc mvestigation, 41
microscopical features, 35
occult blood in, 43
pan n, 39
mechanism, 24
pathology, 33
perforation, 55
chnical features, 55
diagnosis, 56

from
“leaking ulcer,” 56
simple suture of, 111
stage of reaction, 56
treatment, 57
conservative, 58
gastrectomy, 57
posterior gastro-enterostomy, 57
simple suture, 57
radiological investigation, 41
“silent,”
site, 34
determining factors, 38
symptoms, 39

D , Bultroth I
choice of operation, 45
for bleeding ulcer, 53
Hofmeister-Finsterer gastrectomy, 87, 88-97
indications, 44
in perforation, 57
partial gastrectomy, 46
posterior gastro-enterostomy, 45
post-operative care, 84
pre-operative care, 83
selection of cases, 52
types of operations, 45, 50
vagotomy, 48

85, 97

technique, 280

Peritoneum, hiematoma of, 342
physiology, 328
response to injury, 329
tale granuloma, 343

Peritonitis, 328-343
biliary, 342
chylous, 341
classification, 330
complicating acute cholecystiuis, 143
established, 331
following gastro-enterostomy, 108
gonococcal, 3
incidence, 328
meconium, 343
mortality, 328
myxomatous, 343
pathology, 329
pneumococcal, 340
post-gastrectomy, due to Jeakage from anastomoss,

103

due to leakage from duodenal stump, 101
post-operative, 339
primary, 330, 340
secondary, 330
acute, 330-339
advancing, 331
clinical prcture, 330
diagnosis, 331
early, 331
Tocal, 331
residual abscesses, 336
treatment, 332
of cause, 335
of electrolyte loss, 333
of fluid loss, 333
of intra-penitoneal nfection, 334 -

streptococcal, 340
toxzmia in, 330
traumatic, 339
tuberculous, acute, 340
adhesive, 341
ascitic, 341
chronic, 341
Pfannenstiel incision, 3, 6
Phytobezoar, 29
Pleurssy, d. i

from

ial d

from
314
Polya operation, 47, 87, 88
Polyp, adenomatous, as precursor of gastrc carci-
noma, 66
fibrous, anal, 472
Polyposis, intestinal, familial, 435
carctnoma following, 436, 440
with oral pigmentation, 439
rectal involvement, 489
multiple, of colon, 435
treatment, 436
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Polythene hernioplasty, 394
Portarcasal  anastomosis,
hypertenvion, 273
Portal vein, normal pressure in, 268
obstructton, 268
venography, 1n investigation of hypertension, 272
itis during,
ectopic, dil i gnosis from
Proctiss, 526
complicating rectal protapse, 5.
hxmorrhagic, $27
non-specific, 527
Procto-colectomy in uleerative colitis, 43t
total, with terminal ileostomy, for multiple poly-
posis, 436
with ileo~anal anastomoss, for multiple polyposis.
439

indicatons in  portal

v, 313

Procto-colitis, 527
Proctoscopy, 465

Pruritus am, 532
Pseudo-myxoma pentones, 343
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transplantation to wound surfaces, 502
treatment, 502
ahterior sesection, 509, 511
assessment of operability, 504
cxcision, abdomino-anal, 509
combined, 505
comphcations, 509
with sphincter conservation, 508
palliative operations, 511
uleerating, 491
connective tissuc tumours, 513
disease, examination of patient, 464
cxamunation, 464
exarsion, abdomino-anal, 509
combined, 487, 505
complications, 509
local, 487
with sphincter conservation, 508
forcign bodies, 477
hxmangioma, 513
injunes, 477-480
I 51

Psoas abscess, from
314

Purpura,

3
Iymphatics, ;ﬁ

penIc,
for splenectomy in, 263
Pyzmta, portal, after appendicectomy, 323
as cause of lwer nbsc:ss us
Pyelius, acute,
4

from

Pylephlebius after appendicectomy, 323
portal, as cause of liver abscess, 118
Pyloro-duodenal junction, 20

Pyl

s of, 112
Pyloroplasty, 112
Pylorus, obstruction 1n gastric carcinoma, 75
stenosis, congenital hypertrophie, 25
chneal features, 26
differential diagnosss, 26
treatment, 26

Pyranudalis muscles, 2

Rammstedt’s operation, results, 27
techmque, 112
Tracie b

argentaffinoma, 514
blood vessels, 462
carcinod tumours, 514
carcinoma, 490-514
ansing in adenoma or papilioma, 493
classification, 497
constricting, 492
diagnostic aids, 495
differential diagnosis, 495
histology, 496
incurable, management, 511
location, 496
pathology, 496
protuberant, 491
secondary, 513
signs, 491
spread, 500, 503
symptoms, 490

lymphosarcoma, 513
melanoma, mabignant, 514
musculature, 459
nerve supply, 463
papilloma, 485
polyposis, 489
prolapse, 514-526
complete, 518
xtiology, 519
complications, 522
differentral diagnosis, 522
incrdence, 518
irreducible, 522
mental effects, 520
strangulated, 522
symptoms and sigas, 521
treatment, 523
with perforation of anterior rectal wall, 523
n children, 515
treatment, 515
partia, 517
treatment, 518
resection, anterior, 509
complications, 511
sarcoma, 513
stricture, congemital, 528
due to ulcerative colitis, 429
of cervical

mflammatory, 528
malignant, 527
traumatic, 528
surgical anatomy, 459
tumours, classification, 489, 497
connective-tissue, 513
epithelial, benign, 485
Rectus abdomunss,
Richter’s herma, 297

Snlmm\'s back cut, 482
acate, d
aitis, 313
Sarcoidosis of Boeck, relation to Crohn’s disease 346
Sarcoma of colon, 450
of rectum, 513
of stomach, 65

from appendi-
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Satinsky iﬁ’clsion. 185
in biliary tract surgery, 209
EM AT

¢

Sﬁgmué anterior, 2
ShocK 1n penitonitis, treatment of, 332
Shoémaker's gastrectomy, 86, 87
Sigmoidoscopy, 465
Smoking as cause of peptic ulcer, 38
Sphincter ant, 461
Sphincterotomy for anal fissure, 469
post.operative care, 470
techmique, 470
Spleen, cysts, 266
1n jaundice, 161
njuries, 8
neoplasms, 266
pedicle, torsion of, treatment, 266

resection palliative, 79
secondary, 70
splenectomy in, 266
spread, by blood stream, 72
direct, 70
lymphate, 71
to adjacent organs, 71
transcoelomic peritoneal, 70
symptoms and signs, 72
treatment, operative, 76
pre-operalinve care, 83
results, 77
pathiative, 77
ulcerating, 69
dilatation, acute, 30
climeal features, 31
diagnosis, 31
post-operative, 30
treatment, 3t
is, 69

resection duning for gastric
76

rupture, 8, 264

surgery, 261; see Splenectomy.

wounds and injunes, 264
t

fibromyoma, 64
fistula, 13

foreign bodies, 28
l::rm:mglcma. 63

in of portal
hypertension, 273
1 acquired hemolytic icterus, 262
1n aneurysm of splenie artery, 266
n carcinoma of stomach, 266
m famlial hemolyhe anemia, 262
1n hypersplenism, 263
1 1diopathic thrombocytopenic purpura, 263
1n torsion of splenic pedicle, 266
1n wounds or rupture of spleen, 265
indications, medteal, 261
surgical, 261
post-operative care, 9
technique, 267
Splenic ane:y, aneurysm, splenectomy in, 266
Spl i n

portal
hypertenston, 275
Steatorrheea, after gastrectomy, 104
due 10 Jejunat diverticufosts, 358
Stenosis, fibrous, after peptic ulcer, 59
pyloric. See Pylorus, stenosss.
Stoma, ulcer of, 61
Stomach, 20-115
actiomycosis, 455
adenoma, 64
blood supply, 21
carcinoma, 65-79
ztiology, 66
clinical precursors, 66
colloid, 6!
complications, 75
diagnosis, 74
gastric analysis, 74
gastroscopy, 43
occult blood 1n stools, 74
presymptomatic, 75
radiological, 74
fungating, 68
naidence, 65
feather-bottle stomach, 69
metastasis, 70
mucotd, 68
pathology, 68
perforation, 75
polypord, 68

factor, 25

harrball, 29

hormanal secretion, 23

hour-glass constriction, 59

wmjuries, 27

wnervation, 24

J-shaped, 21

Timitis plastica, 69

lipoma, 64

lymphadenoma, 33

lymphatic drainage, 21

motiity, 23
cffcets of gastrectomy on, 103

mucosa, effcct of gastric secretion on, 3§

mucus secretion, 23

myoma,

neurofibroma, 64

neurolemmoma, 64

paia, mechamism of, 24

papilloma, 64

physiology, 23

phytobezoar, 29

prepyloric section, 92

rupture, subcutaneous, 28

sarcoma, 65

secretion, 23
effects of carcinoma on, 74
role in ztiology of pepy

steer-horn, 21 PePUe uleer, 36

stenosis, fibrous, following pe,

surgery, an®sthesia for, 85
post-operative care, 84
post-operative complications, 103
pre-operative care, 83

surgicat anatomy, 20

syphilis, 33

trichobezoar, 29

tuberculosts, 32

tumours, bemgn, 63
clinical featrree &4
treatment, |

malignant, 65

Pl ulcer, 59

ulk
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valvuluy, 29

wounds, 28
Streptococct, £0)¢ in xtiology of pepix ulces, 37
Saction, pastro-miestinal, in bowe! obstruction, 294
Syrhils of stomach, 33

i

Tak gramiloma, 33)
Taaner's slude operation for inguinal hernia, IR
Tantalum hermoptasty, 393

Tetany, pastric, 60

[brombosis, venous, after appendiceciomy, 323
Miymol turbadity test, 163

fobacco smoking as cause of peplic ufcer, 38
lewemia in peritonitis, 330

Trangversalis abdomims, 2

fansyerse abdominal incisions, 3, §

Inchotezoar, 29

Trss fitting, 377, 380, 358
r?l (] ingu‘u‘:.ﬂ, 382 |

3 ial diagnosis from
acute appendicitss, 311
ntestinal, differential daagnosis from  Crohn's
disease, 349

of colon, 412-415
hyperplastic, 414
pathology, 413
symptoms and signs, 414
treatment, 414
vleerative, 414
of stomach, 32
«mours, Broders® classification, 497
Dukes® classificanon, 499
Thod fever, 1
citis, 332

from append,

Ueer, duodensl. See Duodenum, ulcer; Peptic ulcer,
tastyse, See Peptic ulcer; Stomach, ulcer,
Peptic. See Peptic ulcer,
L'ﬂbxhcu:. hernia, 395-398
| Posttion, 1
Lreteric colic, differential diagnosis from appends-
cins, 314

547

Urine in jaundice, 162

Utohilinogenuria in jaundice, 162

Uniicaria complicating hydatid disease of Iiner, 134
Utery, prolapse, complicating recta! prolapse, 322

Vagina, prolapse, complicating roctal profapse, 522
Vagotomy and hemigasizectomy, 49

and posterior pastro-enterostomy, 49

and pyloroplasty, 49

compheations, 111

dnadsantages, 48

for peptic ulces, 48

indications, 109

in ulcerative colitis, 432

methods, 109

transhiatal, abdominal, 110
Van den Bergh test, 162
Varices in portal h i

2

276
Vater, ampulla of, carcinoma of, 244
biliary drasnage in, 251
diagnostic investigations, 245
pathology, 244
radiologtcal appearance, 247
. spread, 245
symptoms and signs, 245
treatment, 247
pancreato-duodencctomy, 253
Vesico-coli¢ fistula, treatment, 423
Viscera, ab(!ommal juries of, 8

AN
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of cxcum, 411
of mid-gut, in newborn, 370
of sigmoid colon, 408
of storach, 29
Vomiting after gastro-enterostomy, 108
fecal, n 1ntestinal obstruction, 290

Xanthomatosis in Biliary cirrfiosis, (67
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Satisky iﬁ"cns:on. 185
n bih’n_ry tract surgery, 209

Serratu$ anterior, 2
Shock in peritorutis, treatment of, 332
Sheémaker's gastrectomy, 86, 87
Sigmoidoscopy, 465
Smoking as cause of peptic ulcer, 38
Sphincter am, 461
Sphuncterotemy for anal fissure, 469
post-operattve care, 470
techmique, 470
Spleen, cysts, 266
in jaundice, 161
mjuries, 8
neoplasms, 266
pedicle, torsion of, treatment, 266

resection palliative, 79
secondary, 70
splencctomy in, 266
spread, by blood stream, 72
darect, 70
lymphatic, 71
to adjacent organs, 71
transcoclomic penitoneal, 70
symptoms and signs, 72
treatment, operatine, 76
pre-operabive care, 83
results, 77
pathative, 77
ulcerating, 69
dilatation, acute, 30
clinical features, 31
diagnosis, 31
post-operative, 30
treatment, 3t

resection during for gastric
76

rupture, 8, 264

surgery, 261; see Splenectomy.

wounds and injuries, 264
Spl traond

Y,
hypertension, 273
1n acquired hamolytic icterus, 262
1n aneurysm of splenic artery, 266
n carcinoma of stomach, 266
n familial hemolytic anenua, 262
m hypersplenism, 263
1n idiopathic thrombocytopenic purpura, 263
in torsion of splenic pedicle, 266
n wounds or rupture of spleen, 265
ndications, medical, 261
surgical, 261
post-operative care, 9
technique, 267
Splenic artery, aneurysm, splenectomy 1n, 266
Spl 1

hypertension, 275
Steatorrheea, after gastrectomy, 104
due to yejunal diverticulosss, 358
Stenos:s, fibrous, after peptic ulcer, 59
pyloric. See Pylorus, stenosis
Stoma, ulcer of, 61
Stomach, 20~115
actinomycosts, 455
adenoma, 64
blood supply, 21
carcipoma, 65-79
ztiology, 66
chnical precursors, 66
colloid, 68
complications, 75
diagnoss, 74
gastric analysss, 74
gastroscopy, 43
occult blood 1n stools, 74
presymptomatic, 75
radiological, 74
fungating, 68
incidence, 65
teather-bottle stomach, 69
metastasis, 70
mucoud, 68
pathology, 68
petforation, 73
polypoid, 68

in of portal

i portal

69
fibromyoma, 64
fistula, 13
foretgn bodues, 28
hxmangioma, 64
hzmopoietic factor, 25
haicball, 29
hormonal secretion, 23
hour-glass constriction, 59
muries, 27
innervation, 24
J-shaped, 21
linitis plastica, 69
lipoma, 64
Jymphadenoma, 33
lymphatic drainage, 21
motiluty, 23
effects of gastrectomy on, 103
mucosa, effect of gastric secretion on, 35
mucus secretion, 23
myoma,
neurofibroma, 63
neurolemmoma, 64
pam, mechanism of, 24
papilloma, 64
physiology, 23
phytobezoar, 29
prepyloric section, 92
rupture, subcutaneous, 28
sarcoma, 65
secretion, 23
effects of carcinoma on, 74
role in &tiology of peptic
steer-hcrn,‘_ZI

IR N (S,

cer, 36

surgical anatomy, 20
syphilts, 33
trichobezoar, 29
tuberculosis, 32
tumours, benign, 63
climeal features, 64
treatment, 64
malignant, 6 .
ulcer. See also Peptic ulcer
chrome, radiological demonstration, 4 .
treatment, operative, types of Operation, s
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FOREWORD

THE Medical Department of the Army has been confronted with the
necessity for enormous and rapid expansion paralleling that of the
armed forces. The state of war has greatly increased the task of
furnishing ad t dical care for Army personnel since battle
casualties are added to the already wide range of diseases and in-
juries that must be treated.

Expansion of the medical establishment of the Army is entirely
dependent on entry into the service of individuals from civil life.
While most reserve officers have had a varying amount of military
training, practically all medical officers will encounter problems in
the military service entirely foreign to their previous experiences.
These problems are by no means confined to those of an administra-
tive nature; many are distinctly professional. The military situation
imposes certain restricting factors which render impracticable some
procedures that would be considered ideal in civil life. The goal of
furnishing the best possible treatment to all individuals is the same
in the Army as in civil life, but the means to attain that goal may
differ materially.

‘There has been a marked tendency to specialization within the
medical profession since the first World War. This tendency is funda-
mentally sound but does serve to increase the problems of many
individual medical officers in time of war. Specialization cannot be
followed to the same degree in the military service as in civil life,
Wiilee ey gy quadified specrdisdts in ‘tne varfious hélds ot
medicine and surgery will serve in like capacities in the Army, this
cannot invariably be true. The great burden of medical care will
fall on medical officers outside the highly specialized fields. It is thus
essential that nearly all medical officers be familiar with the prin-
ciples of military surgery, Recent advances in therapy have resulted
in radical modification of certain principles of treatment that were
formerly considered sound.

This series of texts presents in compact form essential up-to-date
and reliable information regarding military surgery. The various sec-
tions have been written by outstanding authorities in their Tespective
fields. They have been prepared for publication under the auspices
of the Division of Medical Sciences of the National Research Council,

i



