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PRETACL

EAT books devoted to the study of the large intestine are rarc amongst
I English publications and one confined to the surgery of the caccum
and colon has not previously appcared  Yet with the increasing
ncidence of diseases of these regions and the expanding scope of surgery in
their treatment the need for such a monogriph concerming them would appear
to be a real one nd 1t 1s hoped that the pages which foliow may fill a genumne
gap on the over burdened bookshelves of medical hterature
The surgery of the caccum and colon 1s rightly within the province of
the general surgeon Tt s not @ speaiahity an the accepted sense of the word
Nevertheless the reward of a study more intmate than s usual of the
anatomy and pathology of the colon and of the surgical techniques peculiar
to this part of the body 1s great The tncidence of recurrences following
excistons for cancer will be reduced the mortality associated with the most
CXICNSIVG T will b { and with these extensive resections
camed out cither for mahgnant or bemign conditions the patient will usually
be spared the burden of an artificial anus  There can be few realms of
surgery 1n which the final results are more sausfying not only to the patient
but 1o the surgeon as well
The work has dehiberately excluded a study of discase and surgery
peculiar to the rectum as this part of the large intestine has been dealt with
by other authors Some overlap however s inevitable as the disease processes
m the colon may 1nvolve the rectum or excision of the latter may in certain
nstances constitute a part of the planned treatment of a condition aflecung
the former These relevant aspects of rectal surgery are therefore descrnibed
In this monograph particular attention has been paid to the step by step
descrsption of operative techmque as it 1s upon this that success finally
depends  The work s planned so that httle cross referencing 1s required
should the surgeon wish to refer to the operative technique referable to any
particular condiion  Shight repetiion of description 15 unavoidable 1n
attaiming this objective but the overlap 1s mimimal
Detailed descriptions of the signs symptoms and diagnosss of the vanous
diseases have been mcluded and pre and post-operative treatment has been
discussed extensively It 1s hoped therefore that this volume may prove of
value not only to the house surgeon 1n his care of the patient but to the
pre and post graduate medical student seeking a knowledge of the subject
more extenstve than 15 given 1n the general surgical text book
The surgical techniques described are those used n the day to day
practice of the author In addition they represent largely the practice of the
surgical staff of the Gordon Hospital They are methods which although at
times deviating from common usage have been proven to be safe and satis
factory and which are we consider preferable
It 1s a pleasure to thank my many colleagues and friends for the way
n which they have helped me mn this work To Mr Lawrence Abel with
whom as teacher chief and colleague T have been associated for nearly twenty
years much of my knowledge of this subject 1s due From his great wisdom
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PREFACE

and experience | have fully drawn in my own work Mr E Crook Mr M
Smyth Mr R Raven and Mr K James my other surgical colleagnes at the
Gordon Hospital have allowed me free use of their records and photographs
Dr P Flood has helped me in the selection of the X ray reproductions
Dr C B Lews, who 15 responsible for the chapter on anaesthesia has
angesthetised most of my cases ncluding all of those who have been
desperately iff  Our low mortality rate 15 1n no small part due to his skill
To Dr J Earle T am indebted for the chapter on the pathologv of tumours
of the colon and for fus advice and help 1n the case difficult in fustologic
diagnosis
Any confobution on fammbial polyposts of the colon would be of htile
value without the assocration of Dr Cuthbert Dukes His kindness and help
on all accasions I now have the opportunity to recogmise and I am particularly
m debt to ham and to jus pubhishers for aliowmg me to reproduce the famly
tree of a patient who came under my care Mr Lloyd Davis has allowed me
to publish the photograph of a patient upon whom he performed an abdomno
penneal exciston for extensive haemangioma of the rectum and lower colon
The cases of ulcerative colitts have alf been treated n association with
Dr E Coflinan  Surgical success in ths field can only be achieved by the
closest co-operation between physician and surgeon and this happy assocration
has existed at the Gordon Hospital The method snggested for the surgical
treatment of this conditton may seem controverstal Yet a4 happter and more
contented group of patients treated by the methods advocated it would be
hard to find
The part played by Dr M Bodian m the study of the problem of
Hirschsprung s disease 1s world wide 1n its recogmtion and I am fortunate
indeed that he and his publishers have given me permussion to publish photo
graphs of the condstion
Dr P Hansell in charge of the photographic department of the
Westmister Hospital has prepared the many other black and white and colour
photographs Hos help and advice has been great Mass J Farrfax Whiteside
and Miss M Hawker have been responstble for the vast majonty of the
drawings The beauty and detail of thesr work T think will be acknowledged
Some of the specimens photographed are from the shelves of the
Westminster Hospital Medical School Musenm and I am yndebted to Profescor
Pulvertaft for allowing me to use them The photomicrographs i Chapter 11
were prepared by Mr L. A Towles to whom my thanks are also due T would
like to express my deep apprecuation to the swsters and nursing staff of the
Gordon Hospital No patients could have been nursed better and 1t 15 to
thesr care and to that of my registrars and housemen partscularly Mr Gordon
Ramsay the Semior Regustrar to the hospital that success has often been due
Finally 1 would hike to thank my publishers for thesr \indly help and
for the way 1 which they have produced this book
STANLEY AYLETT
114 Harley Street
London 1954 vi
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CHAPTER 1

SURGICAL ANATOMY AND PHYSIOLOGY OF
THE LARGL INTLSTIND

SURGICAT ANATOMY

HE large intestine comprises all parts of the bowel which be distal to

the ilcocaccal vahve It consists therefore of the caccum with s

sermuform appendix the ascending colon and the hepatic flexure the
transverse colon leading through the splemic flexure to the descending colon
the pelvic colon the rectum and finally the anal canat [t 15 not within the
province of this monograph 1o consider those discases affecting the rectum
and anal canal alonc but as these structures may be involved in disease
processes affecting the colon so that thewr excision may be necessary the
essential points 1n thewr anatomy are considered  The vermuform appendix
and its diseases are not discussed

Developmental Anatomy Certain aspects of the early development of
the colon must be noted if subsequent abnormaliies dependent upon trregu
anites of this stage of 1ts formanon are 1o be understood

After the fifth weel of intrautenine hife the epuithehial haing of the
primitive small intestine 15 known to undergo proliferanon so that 1ts lumen
becomes obliterated  Recanalisation of the cell masses takes place howkver
1n the ensuing weeks so that by the end of the twellth week a lumen 1s restored
and the intestine has taken on its final form It 1s almost certan that a stmidar
process of luminal obliteration followed bv a hike period of recanalisation
takes place n the cofon and that incompletion of the latter stage 15 responsible
for those rare cases 1n which congemital stenosis or atresia of the colon are
found

The caecum the ascending colon the hepatic flexure and the greater
part of the transverse colon are developed from a part of the primitive mid
gut which 1n the early embryo communicates with the yolk sac  As a result
of the relatively large size of the developing hiver 1n the 8 mm embryo there
1s msufficient room 1 the coelomic cavity for the accommodation of the
whole of the primitive gut and the mid gut 1s extruded into the umbilical cord
Here covered by amnion 1t remains until about the tenth week during which
ume important developmentai changes occur

The cephalic half of the mid gut lies to the night of the caudal portion
and undergoes great elongation becoming coiled mn the process to form the
sejunum and a part of the small intestine At this stage a bud appears in the
caudal foop which 1s to develop into the caccum and s site of ongin marks
the yunction between the large and the small intestine the distal portion of
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SURCICAL ANATOMY AND FNYSIOLOGY D1 THE DARGY INTISTINE

the latter therefore ansing from the ¢audal 1oop of the mid gut (Nig 1) The
telloantestinal duct during this process becomes separ ited from the extruded
mud put and 1s absorbed so that the intestine now fies free in the umbilical
cord Meanwhile the distal past of the witelline artery that accompamed the
duct 1lso disappears its proximal portion remaming 1s the superior mesenteric
artery or artery of supply of the mud gut

By the tenth week of intrautenine bfe the coclomie cavity has so enlarged
and the relatine size of the hver so dimimshed that the former 1s able to
accommodate the extruded gut  The return of the intestine to the abdomnal
cavitv then commences

This return 1s a complicated process and the crecum does not pass dircctly
to the nght ihinc fossa  Instead 1t ascends to the left upper quadrant of the
coclomic cavity and then passing to the night crosses over the upper part
of the small intestine and the supenior mesentenc artery  Finally it descends
down the nght nide of the abdomen 1o the night thac fossa (Migs 2 and 3
In this process of rotation the ascending and transverse colons both of the
same denivation follow the normal 1c h g them
n therr final position

This complicated rotation of the caccum mayv not be completed and the
process may be arrested i the upper part of the abdomen when the organ
hes over the distal part of the duodenum  Fibrous bands passing over the
latter structure tether the viscus 1n this position and both these and the caecum
wself may so press upon the duodenum that an obstrucion may be produced
In other cases the abnormal mesenteric attachments associated with the
mncomplete rotation may result 1n the formation of a volvulus and the two
forms of obstruction can coexist Rarely the caecum—instead of passing
n front of the supenor mesenteric artery—passes betund 1t and this abnor
mality of posiion may well give nise to obstructive symptoms after birth
Fig 4

Abnormalities of fixation of the caecum n the right ihac fossa may n
adult hfe be productive of a volvulus

General Anatomy The caccum and the colon are readily distinguished
from the small intestine n that the fibres of the longitudinal muscle coat are
largely concentrated nto three defimte bands  As the colon merges with the
rectum tiis arrangement 15 once more lost and the fibres gradually spread
out to provide a untform and complete covering to this portion of the large
bowel

In the caecum  the ascending colon and the descending colon these bands
or taemae are placed one on the anterior surface of the bowel and one on
each of the sides On the transverse colon the taemae occupy the superior
antenior and postero infenor aspects and 1n the pelyvic colon the lateral medial
and the mesenteric positions except 1n 1ts lower part where they spread out
and merge to form the umform longitudinal muscular coat of the rectum
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SURGERY OF CAECUM AND COLON

When the tacmae are dissected from the underlying colon it 1s found
that therr length 1s somewhat less than a foot shorter than the bowel to which
they are attached This discrepancy mn length serves to pucker the colon so
that 1t normally appears segmented In certain inflammatory conditions such
as ulcerative coliis the resulting contraction of the wall of the bowel
dimimishes 1ts length so that the haustrations become lost and 1 a bartum
enema X ray the bowel appears as a featureless tube

Suspended from the wall of the caecum and of the colon throughout 1ts
length are small peritoneal saccules contaimng varying amounts of fat They
are most marked 1n the obese individual and are more promunent in the pelvic
colon than elsewhere Arranged 1 two approximately parallel rows on erther
side of the antt mesenterie border of the bowel they often surround and hide
any dnerticula that may be present Moreover their presence tends to lrimit
the spread of any infection that may occur in the latter The appendices
epiploicae are occasionally excessively pedunculated and can become twisted
with resultant strangulation In operations on the colon they are of value
1n that they serve as a useful reinforcement of any suture line

The Caecum and Ascending Colon The caecum lies in the night thac
fossa above the outer part of the ingumal hgament Normally it 1s covered
by pentoneum n 1its entirety so that 1t has a considerable degree of mobility
The posterior layers of peritoneum connecting 1t to that of the posterior
abdommal wall however are usually short so that 1t has no real meso caecum
but 1n some 15 per cent of cases this 1s present and extensive Such a meso
caecum gives to this part of the bowel a very abnormal mobility and a volvulus
may occur In another 6 per cent of bodies the pertoneum covering 1its
postertor aspect 1s absent 1 which case the viscus lies 1n direct contact with
the 1leopsoas muscle and the femoral nerve

The caecum 1s naturally a baggy organ and capable of enormous degrees
of distension when the bowel distal 1o 1t 1s obstru-ted Sometimes 3t may fill
completely the lower right half of the pelvis (Fig 5)

The caecum merges 1ato the ascendwing colonr a hittle above the point of
entry into 1t of the small wntestine and ths part of the colon extends to the
hepatic fiexure It 15 normally covered by peritoneum on the anterior Jateral
and medial aspects only though occasionally 1t 1s provided with a complete
meso-colon Posteriorly 1t rests upon the 1hacus muscle the quadratus lumbo
rum and at its upper part the lower pole of the right kidney The ureter and
the spermatic vessels lie behind the peritoneum on 1ts medral aspect and 1f
the normal colon 1s mobilised after incision of the peritoneum on its lateral
margin these structures usually remam attached to the posterior abdomunal
wall Sometimes they may become attached to the fibro faity tissues on tha
posterior aspect of the colon so that when the Iatter 1s mobilised and brought
out of an abdomnal ncision they t0oo may be drawn upwards and n such
cases will require dissection to prevent thair damage
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SURGICAL ANATOMY AND 1HYSIOIOGY OF THE LARGE INTISTINE

The Hepatic Flexure  Thus forms qn abrupt bend between the ascending
and the trinsverse colons nd prsses downw irds and forwirds 1o merge into
the fatter  Anteriorly 1t hies under cover of the mfenor surface of the nght
lobe of the Iner and postersorly uncovered by pentoncum st 1s 18 contact
with the Jidney before crossing the second purt of the duodenum  Trom the
tatter it 15 separted by a thin yer of arcofir tissuc only 1nd great care must
be tahen during its mobilisation prior to resection to avord njury to the
duodenum

TG §
Straight X ray of the abdomen from a case suffering from
obstruction of the pelvic colon The enormously distended
caccum  with a fld level 1s shown occupying the night
half of the pelvis

The Transverse Colon  The transverse colon passes between the hepanc
and splemc flexures It 1s provided with a mesocolon which at 1ts midpoint
15 of considerable depth so that 1t 1s suspended 1n a wide curve the lowest
part of which often descends below the level of the umbilicus  As the meso
colon approaches the flexures at either end its depth rapidly dimmshes until
for the last tnch or s0 1t 15 nonexistent  ‘The proximal part of the transverse
colon 1s therefore 1n contact postertorly with the second part of the duodenum
and the head of the pancreas a Iight layer of areolar uissue alone intervening
Its anterior relations are the inferior surface of the liver and the gall bladder
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SURGERY O CAECUM AND COLON

The distal end of the transverse colon lying behind the stomach 1s
separated by areolar tissue only from the inferior surface of the tail end of
the pancreas

The great omentum covers the bulk of this portion of the colon to which
1t 1s loosely attached In the normal transverse colon these attachments can
be separated without cutting across any vessels and as soon as this separation
has been achieved the great omentum and the stomach may be lifted upwards
and forwards to expose the superior layer of the transverse meso-colon In
disease of the transverse colon however the omentum becomes closely fixed
to the bowel and its separation without considerable haemorrhage 1s
1mpossible

The Splenic Flexure The distal portion of the transverse colon runs
upwards backwards and to the left to merge with the splemc flexure the
latter bending acutely downwards to run to the descending colon This
flexure 1s not easily accesstble as 1t lies at a higher level than that of the
opposite side and deeply under the costal margin It 1s covered by peritoneum
on all but 1ts posterior aspect and 1ts upper curve lies 1 close contact with the
basal triangular surface of the spleen From its upper part a triangular
condensation of peritoneum with superior and nferior surfaces and a free
anterior border passes upwards and inwards to the diaphragm opposite the
eleventh nb This 1s the phrenico colic ligament and requires deliberate
division 1n the mobilisation of the splenic flexure

The Descending Colon This descends downwards and medrally and then
vertically downwards until 1t passes nto the pelvic colon at the mlet of the
pelvis Tt 1s normally covered with peritoneum only on its anterior lateral
and medial aspects but occastonally a complete meso-colon 1s present Postert
orly at 1ts upper end 1t hes 1 contact with the diaphragm and the outer and
lower part of the hidney Lower down 1t 1s 1n relation to the muscles of the
posterior abdomunal wall lying firstly 1n the angle formed by the psoas and
the quadratus lumborum but later crossing the former to join the pelvic
colon The ureter lies well medial to the descending colon but as i the
ascending colon 1t may become adherent to the fibro fatty tissue that 1s drawn
up mto the wound during mobilisation of this part of the large intestine when
1t will require gentle dissection to prevent its mnjury In its lowest part the
femoral and genito-curral nerves are direct posterior relations

The Pelvic Colon The pelvic colon extends from the lower end of the
descending colon at the mner border of the psoas magnus to the front of the
second or third sacral vertebra where 1t becomes continuous with the rectum
Tt 1s provided with a deep meso-colon the base of which 1s reflected on to the
peritoneum of the posterior abdominal wall 1n the form of an nverted V
The upper limb of this extends from the inner border of the psoas muscle
upwards and mwards to the midline crossing i 1ts course the common 1lac
vessels and the ureter Here angulating sharply 1t 1s continued 1nto the Tower
limb which passes down 1n front of the sacrum
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SURGICAL ANATOMY AND 1HASIOIOGY O THE LARGI INTLSTINI

From this short base the meso-colon fans out so that the length of the
bowel 15 usually many umes thit of 1ts bise of attachment  Averaging about
fifteen anches long 1t may be as short s five ainches or 15 long as twenty five
inches (Cunmingham 1951)  Because of ats great length compared with that
of the base of the meso-colon the extremities of which are fairly close to each
other twists of the colon 1n this part of the bowel are not uncommon

PERITONEUM

LATERAL
LIGAMENT OF
RECTUM

LEVATURES
ANS

ISCHIO RECTAL
FAT

Fic 6
Section of the lower part of the pelvis and rectum to
show the lateral higaments lying between the periton
cum and the levatores ant muscle

The Rectum This continues the colon from the level of the lower point
of attachment of the pelvic mesocolon to the anus It passes downwards and
slightly backwards then directly downwards and finally downwards and
shghtly forward where penetrating the pelvic diaphragm 1t joins the anal
canal In most of its course 1t lies 1n the hollow of the sacrum 1ts convexity
being directed backwards but in the concavity of its lowest part les the
ano-coccygeal body

In addition to the curves 1n an antero posterior direction the rectum also
contamns three placed 1n the lateral plane The upper and lower of these curves
have their convexities directed towards the night and the muddle one to the
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SURGERY OF CAECUM AND COLON

left In the concavities of these curves the rectal wall 1s nfolded nto the
lumen of the rectum giving rise to shelf like projections known as the valves of
Houston

The upper third of the rectum 1s covered 1in 1ts entirety by peritoneum
In the middle third the posterior aspect loses this covering and below this

Fic 7
Section of the pelvis to show the anterior relations of the rectum 1n the male The recto
vestcal septurn 1s shown in blue

level where 1n front the peritoneum 1s reflected on to the bladder m the male
or on to the uterus 1n the female and on to the side walls of the pelvis laterally
1t 1s devoid of any peritoneal coat

On either side of the rectum below the peritoneal reflection between 1t
and the lateral wall of the pelvis 1s a space loosely filled with areolar tissue
but also containing the lateral rectal igaments (Fig 6) These are condensa
tions of the inward expansion of the pelvic fascia which passing in front and
behind the rectum and attached to 1t by fibro fatty tissue afford to 1t some
degree of support In the ligaments run branches of the mddle haemorrhordal
artery which supply this part of the ntestine In carrying out a resection of
the rectum these igaments have to be cut through deliberately on either side

8



SURGICAL. ANATOMY AND PINNSIOLOGY OF THE [ARGE INTESTINT

Postertorly the upper part of the rectum 1s loosely bound down to the
{ascin corening the sacrum from which it 1s casily separated by blunt dissection
Its other posterior relations e the left pyniformis muscle the left sacral
plexus the coccyx and the levatores am muscle  Above the coceyx the faseia
corening the anterior aspeet of the sacrum 1s reflected forwards and 15 attached
to the posterior aspect of the rectum at this level This reflection 1s weli
defined and strong and 15 known as the fiscia of Waldeyer Following the
removal of the coccyx during the perneal stage of an abdomino perineai
excision of the rectum this faseia has to be ineised before the surgeon s fingers
can be passed 1nto the cavity of the pelvis 1o withdraw the bowel which has
been separated from above

Antenorly the upper part of the rectum covered by peritoncum 15 1n
direet relation to the bladder or to the uterus although n the pouch of pent
toncum between the two steuctures coils of small intestine are often present
When the reflection of the pentoncum from the antenor surface of the reetum
15 meised n the male the upper part of the rectovesical septum comes snto
view (Fig ) This sheath of the pelvic fascia attached below fo the penineal
body lies between the rectum posteriorly and the bladder sermnal vesicles
and prostate antenorly At sis upper it it 1s reflected on to the superior
surface of the bladder The fascia 1s separated from ats anterior relations by
Ioose areolar nssuc but to the rectum belind ot s closely attached In
dissecting the rectum  therefore 1t 1s necessary to incise this fascia transversely
sust below the perrtoneal teflection so that the plane of cleavage between 1t
and the bladder seminal vesicles and prostate can be idenufied  1f the surgeon
should adsertently dissect 1n the wrong place and attempt to strip the recto-
vesical fascia from the anterior surface of the rectum profuse haemorrhage
will result

The Anal Canal The anal canal 15 one and 1 haif inches in length and 1s
the termunal portion of the large wtestine  Its course 15 downwards and back
wards Antenorly are the perincal body and the trangular hgament the
former scparating st from the vagina in the female and the bulb of the corpus
spongtosum in the male (Figs 8 and 9) Laterally the anal canal 1s supported
by the fat of the 1schio rectal fossa and posteriorly by the ano-coceygeal body
Surrounding the canal are the nternal and external sphincters and at its
sunction with the rectum the pubo rectalis muscle arcles its lateral and
postenior walls

The Penineal Bedy This 1s a fibro-muscular mass more marked n the
female than mn the male Antenorly 1t 1s attached to the bulbocavernosus
muscle and behind the superfieial porton of the external sphincter muscle
gains nsertion nto 1t From each side the superficial transverse penineal
muscles and from above some of the fibres of the levatores am muscle also
pass to thewr nsertion mto its body  The free margn of the base of the tn
angular ligament merges with penineal body

9



SURGERY OF CAECUM AND COLON

In carrying out the permneal part of an abdomino perineal exciston

of the rectum the perineal body 1s transected and separated from its antenior
and lateral muscular attachments

The Ano Coccygeal Body This is a fibro muscular body situated 1n the
concavity of the lowest part of the rectum between it and the coceyx

SCHIO C:

eULBAL
<

SUPERFICIAL
TRANSVEFSE PERINEAL
PERINEAL sODY

LEVATOR
ANt
EXTERNAL

SPHINCTER

GLUTEWS
PAXIMUS

Fic 8
The muscular anatomy of the female penincum

The Levatores Am Muscle This muscle forms a diaphragm to the pelvis
through which the rectum passes to jomn the anal canal It arises along, a hine
streld;mg from the pelvic surface of the pubrc bone to the pelvic surface of the
1schial spine  the interveming ongn between the bony regions being from the
obturator fascia  The fibres run downwards nwards and backwards Tt 1s
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SURGICAL ANATOMY AND PIISIOIOGY 01 THI LARGE INTISTINI

possible 1o distinguish two distinct parts of the levatores am muscle the pubo
coccygens and the fleo-coceygens  The former arises from that part of the
line of ongin of the muscle which lies anterior to the obturator canal and 1s
wself arringed in three parts  The antersor fibres priss backwards at the sides
of the prostite or vigina to be inserted into the perineal body  The most

ULO
seno CAYERNOSUS
CAVIRNOUS
SUPERFICIAL
TRANSVERSE
PERINEAL

EXTERNAL

Livaror IPHINCTER
ANt

GLUTEUS
MAXIMUS

Fia 9
‘The muscular anatomy of the male perineum

posterior fibres run backwards and medially overlapping 1n their course those
of the 1leococcygeus to gamn attachment to the ano-<coccygeal body and to
the sides and antertor aspect of the coceyx

From a surgical pomnt of view the third section of the pubococeygeus 15
of the preatest importance  These muscle fibres arse from the back of the
symphysis pubis under cover of those of the anteror part of the pubo-
coccygeus and are known as the pubo rectahs muscle They pass backwards
around the rectum the fibres from each side becoming continuous with those
of the opposite side behind this structure which 15 thus drawn forwards as 1
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SURGERY OF CAECUM AND OOLON

a shng (Fig 10) The muscle fibres of the pubo rectalis are mtimately con
cerned with the maintenance of continence and if they are divided ncontin
ence will result mn spite of the integnty of the internal sphincter  In operations
which mvolve anastomosts of either the sleum or the colon to the ano rectal
region this structure must therefore be meticuloucly preserved if continence
15 ta be retarned

Fic 10
The levatores am muscle complex viewed from below The tmportant
pubo rectalis portion stmging the rectum forwards is shown tn red

The 1leo coceygens 3s the posterior portion of the levatores am muscle
and arsses from the posterior part of the line of ongn behind the obturator
canal 1t 13 mserted nto the anococcygeal body and nto the coccyx under
cover of the pubo-cacey gens

The Yleo Caecal Valve At the junction of the tleum with the caccum
the former appears as if 3t were svaginated nto the large testine although
the whole thichness of the wall of the smaft gut 15 not included i this process
The perstonel and longitudinal muscular coats of the termnal ileum continue
smoothly nto the corresponding layers of the caecum and therefore serve
1o mamtain the invagination of the remamnder of the wall

Viewed from the caccum the valve appears as a mammillary eminence
on the summt of which 1s the opeming 1nto the smalf intesune 1t 15 probable
that when the caecum 1s distended the hps of the valve are stretched thus
closing 1ts aperture and tending to prevent backward regurgitation of the
content of the large mtestine

12



SURGICAT ANATOMY AND THYSIOIOGY OF THY LARGE INTESTING

Blood and T ymphatic Supply of the Colon The vascular supply to the
colon 1s lustrated by Figure 11 As at 1s the distrabution of the vessels and
their accomprnying lymphatics which determine the extent of ridical exciston
n cancer of the colon consider ittons of their surgiesl anatomy 1s detasled 1n
Chapter 1V when the theoreticrl basis of these operations ts discussed

INFERIOR
HESENTERIC

Fic 11
The artertal anatomy of the colon

Nerve Supply The large intestine has both sympathetic and parasympa
thetic innervation The sympathetic fibres which reach the bowel from the
coehiac the superior and the inferior mesenteric plexuses are post gangliome
Although largely following the course of the blood vessels many fibres pass
directly to the bowel wall

The parasympathetic fibres anse partly from the vagal nerve and partly
from the second and third sacral nerves and 1n their course to the colon are
intimately associated with the sympathetic nerve fibres They are preganglionic
and arborise with the cells of Auerbach and Messsner situated in the muscular
and submucous coats of the intestine

13



SURGERY OF CAECUM AND COLON

The sympathetic 1s wmbubitory to large mtestinal contractions with the
exception of the sphincter area to which 1t 1s sumulatory whereas the para
sympathetic has an oppostte effect

PHYSIOLOGY

The ntestinal content enters the large ntestine through the ileo-caecal
valve m the form of a semm flwd chyme and 15 evacuated through the anal
canal as a solid of firm but varying consistency This marked change in the
consistency of the faeces mn tts passage through the colon 1s largely due to
the water absorbing properties of this part of the wtestine and n the normal
subject 1t 15 the night half that 13 manly responsible for this function The
left side of the colon 1s concerned with the storage of the intestinal content
5o that defaccanon can be delaved n accordance with the dictates of the
higher centres and with 1ts onward propulsion and expulsion at those tumes
of election

In order that water absorpuon shall be adequate iregular waves of
muscular contraction take place 1 the caecum ascending colon and proximal
part of the transverse colon These serve to mawmtain the faecal content m
this part of the bowel untif by churmng 1t and by bringing all parts of 1t mnto
contact with the mucosa water absorption 15 completed Cannon m 1502
was the first to avail himself of X rays mtroduced in 1896 sn order to study
the movements of the colon Then and subsequently (1911) he noticed waves
of antt peristalsts appairently starting at the site of a tome ring of contraction
which drove the ntestinal content backwards into the caecum from the trans
verse and ascending colons This continued for some hours after the meal
had reached the caecum  Elfiott and Barclay Smith (1904) carried out a study
of colomc movements and 1n general therr results were a confirmation of those
of Cannon but using the cat for experiments they noticed that the waves of
ant penstalsis were occasionally observed 1n the distal portions of the large
intestine as well  In further ammal expeniments 1t appeired that the type of
penstalsis in the proximal colon seemed to be determied by the consisteacy
of the ntestinal content When the contents were soft ant penstalsis pre
vented therr onward progress but as water absorption became completed
and the faeces hardened this dimimshed giving place to normal penstalti~
waves

Larson and Bargen (1933} carried out anmnal experiments mn which
balloons were inserted mto varous levels of isolated large intestine the vana
yrons of pressure being recorded by kymographic tracings By these they

showed that the caecum was constantly contracting whereas for the duration
of the experiment the distal part of the colon was almost completely inactne

In man the onward passage of faecal matenal from the right to the left

side of the colon normatly takes place n response to a gastrocolic reflex
which 1s mtiated after each meal 1s taken As a result of thus the intestinal
content reaches the pelvirectal junction but normally does not enter the

14
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rectum until the co-ordinted et of defiecation ss set up  The infrequency
of ths reflex therefore aHows the sl content to renvun in the caccum and
ascending coton for a ume suficient for most of s water content to be
absorbed

Although there 15 no doubt that i the wiret colon water absorption is
largely carrsed out 1n the night side most of this function 15 quichly under
trhen by the remumng portion of the large intestine of a right hemicolectomy
15 performed  Following such an operatron there s never any concern with
regard 1o the water batance of the patient and the number of bowel actions
ripidly return to one or tho n cach thventy four hours the facces bang well
formed though somewhat softer than normal  Simularly the night side of the
colon 15 well able 10 act s 2 store for the facces where the left sude has been
removed so that frequency of bowel action agasn docs not follow a left hem
colectomy except 1n the imtial stage of convalescence

With the cveeption of the secretion of mucus which by a purely
mechamcal process aids the onward transemssion of the faecces the colon has
lutle other physiological funcuon It e absorb glucose and saline so that
i milder cases of depletion of these substances they may be mntroduced by
this route 1t was thought that a considerable part of the calenrm and mag
nesium salts and of wron ingested with the food was excreted by the large

mtestine but the work of Nicolaysen (1937) and McCance and Widdowson
{1938} have disprored this
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CHAPTER 11
THE PATHOLOGY OF TUMOURS OF THE COLON
JaMEs H O EARLE

POLYPS

HE term ‘ polyp ” 1s one which 1n relation to the colon 15 used by the
surgeon to refer to any pedunculated lesion Pathologically a wide
variety of conditions are embraced by this term including true epithelial

tumours and inflammatory lesions The various non malignant polypord lesions
may be classified as follows —

NEOPLASTIC
Tp Al ACQUIRED

HULTIPLE <m1|un

ADENOMA
S\NGLE<
< PAPILLOMA

H YMP]
rouye TISSUE

< GRANULOMA
SINGLE FIBROUS POLYP

\ ULCERATIVE COLITIS
humrl.sésculsrosomms
AMOEBIC DYSENTERY
As well as these lesions mentioned above there are other non malignant
tumours which however present more as protuberant lesions rather than
polyps These are the connective tissue tumours lipomas fibromas leio
myomas (which may present as a polyp) 1mplantation cysts and endometriosis

The commonest lesions are the true epithelial tumours the adenomata
and papillomata The other tumours and lesions are comparatively rare

Papilloma The papilloma has a willous structure the fronds being
covered by a columnar celled epithelum simdar to that lining the large
intestine (F1g 12A and B) These growths tend to obtain a large size without
necessarily undergoing a malignant change Sometimes they tend to remain
flat and spread diffusely involving a large area of mucosa {Fig 13)

They are usually heavily infected as would be expected from their struc
ture There 1s consequent lymph node enlargement of a reactionary nature
which at operation may give a false impression of malignancy

The papilloma 1s probably a much slower growing tumour than the
adenoma and symptoms tend to become apparent before a malignant change
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SURGERY OF CAECUM AND COLON

has occurred Gabriel (1948) quotes Dukes as stating that approximately 10
per cent of operation specimens show defimte evidence of an origin 1n a villous
papilloma

Adenoma An adenoma first becomes apparent as a flat sessile growth
a few millimetres 1 diameter gradually enlarges and as 1t does so tends to
develop a pedicle of normal mucosa due to the traction which 1s exerted upon
it (Fig 14)

Fic 13
Bemign papillomatous tumour which has arisen
from a large area of mucosa The tumour
has remamed sessile

The surface 15 usually lobulated and has a distinct reddish colour Histo-
logically they are composed of a solid mass of acint lined by mucus secreting
columnar celled epithelium In some instances the acimt become marhedly
distended by the secretion of mucin Infection 1s not so common as n the
papillomas but can 1n association with mechanical trauma gwve rise to histo-
logical changes 1n the surface cells which may present difficulty to the
sexpenenced 1n their differentiation from an early malignant change

Dukes (1947) puts forward a hypothesis for the difference 1n structure
between a papilloma and an adenoma of the colon Hs suggests that the
neoplastic symulus whatever 1t may be acts either at the base of a mucosal
crypt or on the free mucosal surface In the former mstance due to the

18
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Fo 14

Pedunculated polyp which by traction has dras
of normal mucosa {x 6) wn ol 2 long vialk
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confined space free dichotomous growth 1s mmpossible and the glandular
structure of an adenoma results whilst 1n the latter case dichotomy 1s free to
occur and a branched frond hike papilloma 1s produced In practice many
polyps show a mixture of both papillomatous and adenomatous structure

The vast majority of adenomas and papillomas occur m the pelvic colon
and rectum and they are frequent precursors of carcinoma  The diagnosis of
a mahgnant change 1n such a tumour in this region presents a problem
treatment Higher 1n the colon laparotomy and local resection can be erployed
in certain cases but in the lower bowel a decision has to be made between
local removal through the sigmoidoscope and abdomino perineal excision
with 1ts social burden of a permanent colostomy

The extent of the tumour spread within the stalk of the polyp and 1ts
degree of malignancy may help 1n the choice of the surgical treatment to bz
adopted Two papers have recently been published dealing with this subject
the first by Fisher and Turnbull (1952) the second by Lockhart Mummery and
Dukes (1952) They have adopted a very simlar method of classification
of the carcinomatous change although ustng shghtly different termunology
Fisher and Turnbull used for thewr diagnosis of malignancv the citeria of
Sevinton and Warren (1939) Mummery and Dukes describe six different
stages —

1 Mucus secreting adenoma

2 Prolferating adenoma with zones of active proliferation but not
amounting to a malignant change

3 Carcinoma i sttu in which there are microscopic foct of carcinom3
but no evidence of nfiltration

4 Focal carcinoma resultng from fuston of the mucrascopic foci to form
a larger lesion although still confined to the mucosa

5 Invasive carcinoma with a free margin 1e the stalk of an adenoma
1s now invaded but there 15 ample free margin between the area of invasion
and the colonic mucosa

6 Invasive carcinoma mnvolving colonic mucosa or submucosa

They go on to state that the treatment would appear to depend on two
tactors firstly the grade of mahignancy which they rate as low average or high
and secondly the extent of the spread

1t 15 very doubtful if n situ  cases of high grade malhignancy can ever
be successfully treated by local excision although this 1s probably adeguate
for those of low or average grade mahgnancy

In mvasive carcinoma those of igh grade malignancy will obviously
need radical treatment but 1n those of other grades much will depend on
whether the polyp has been removed with a tumour free margin

Thus study 1s of importance for 1t may mean the possibility of eradicating
the disease n these cases without employing a major operative procedure
All such local excistons of adenomas will need a very careful and prolonged
follow up

20



TiiT PATHOLOGY OF TUMOURS Of THI COLON

Adenomas of Childhood These tumours tre seen during the first decade
of life They contun a large tmount of fibrous tissuc stroma and are
wfiltrated by numerous cosinophils which have been held by some authoritics
to represent part of an allergic process  Eosmophils arc howcver  so
commonly found i such 1 wide vanety of wntestinal Iesions that 1t would
seem unnecessary to attach a special sigmificince o them 1n these adenomas
These tumours arc mnvariably benign

Multiple Polyposis  This condition which 1s nearly always famibial
will be deseribed 1n assocration with the malignant tumours (p 25) as an
ymportant precancerous condition  Histologically the lesions are typical
adenomas  Occastonally a papilloma may occur amongst the adenomas

Inflammatery Polyps These must be disingwished from pscudopolym
which consist of oedematous detached surviving mucosal remnants present in
an area of ulceration They may project into the lumen of a sigmoidoscope
duning examination thus simulating a true polyp Histologically they consist
of trrecular pieces of mucous membrane

The true nflammatory polyp 1s a rounded pedunculated lesion very
similar to a true adenoma 1n sts appearance but usually paler in colour due to
fibrous tissue production Histologically they are composed of mucous
membrane and granulation tissue  As the fibro-blastic reaction wncreases they
tend to become composed of a central core of fibrous tissue covered by mucous
membrane They may then be referred to as a fibrous polyp A similar end
result may be achiesed 1n 2 rectal haemorrhoid  Such a lesion may slough
off from the colon wall leaving a small shallow ulcer which rapidly heals over

Sometmes a small adenoma hke lesion 1s found to consist entirelv of
granulation tissue and to be covered with mucous membrane only at the
edges with an attempt at epithelialisation by a fl d columnar epithel
over the remainder of 1its surface  Such lesions bleed easily They probably
result from an excessive production of granulation tissue 1n a small ulcer

Lymphoma This 1s largely a lesion of the rectum but 1t can occur
the pelvirectal region They are mentioned here largely because of the
importance of their differentiation from the malignant tumours of lymphoid
tissue which may nvolve the colon as part of a generalised disease

Lymphoma of the rectum was first descnibed by Shattock 1n 1890 Since
then there have been various accounts of these tumours amongst which are
those of Greig (1909) Dukes (1934} Miller (1948) L1 (1948) and Heller and
Homer (1950) Their importance lies 1n the recognition of their bemgn
behaviour despite what at times 1s a disturbing histological preture resembling
lymphosarcoma  Macroscopically they present as polypoid tumours which
may measure as much as 80 cm 1n diameter The main mass of the tumour
lies 1n the immediate submucosal tissue (Fig 15) and by pressure may cause
atrophy of the overlying mucosa and disruption of the muscularis mucosae
There are no sinusoids present the structure being purely follicular There 15
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no enclosing capsule as 1n a lymph node and at the peniphery there 15 often
an appearance of cellular scatter into the surrounding tissues This together
with mitotic figures gives a picture which at times 1t 1s difficult not to regard
as malignant However the absence of other lesions and a normal blood
picture together with subsequent history of non recurrence are factors which
establish these tumours as benign 1n nature

Fic 15
Lvmphoma of rectum {x 4)

Option varies as to whether these lesions are truly neoplastic or
iflammatory in origin  The majority favour the former view

CONNECTIVE TISSUE TUMOURS

Lipoma These tumours 1n the large ntestine have no distinguishing
histological features from other lipomata except that they are covered by
intestinal mucosa Weinstein and Lieberman (1935) collected twelve cases

Fibroma A true fibroma of the large intestine would secem to be a great
ranty Berk wnting in Bockus Gastro-enterology (1944) mentions them
and refers to a paper by King (1917) in which reports of five large mtestinal
cases were collected out of a total of fourteen cases in the whole gastro
intestinal tract Gabriel 1n hus book on rectal surgery makes no mention of
these tumours apart from those occurring as the result of fibrosis following
repeated attacks of thrombosis and strangulation 1n a haemorrhoid

Leiomyoma These tumours occur throughout the length of the gastro
ntestinal tract being most common m the stomach and rare in the large
ntestine
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Golden and Stout (1931} n 1n cxcellent account of these tumours
reparted six cases i the colon and rectum  Lumb {1951) reporting on
letomyomn of the itesttnal teact presenting 1s farge cystic masses had no
such cases in the colon

According to Golden and Stout 50 per cent of the smooth muscle
tumours of the large ntestine occur 1n the caccum and conscquently obstruc
ton 15 n exeephonal complication  Also the overlying mucosa 15 scldom
ulcernted 1n this site  In the rectum they are nearly all within reach of the
cxaminng finger and arc covered by an intact mucost

Muicroscopically the tumours are composed of bundies of spindle shaped
cells with a tendency to interlace or 1n some 1nstances to show palisading
making differentiation from neurilemmoma difficult unless fixation has been
good and myofibnls can be demonstrated They are not well-encapsulated
tumours and may merge with the surrounding muscle layers

There 1s difficulty 1n assessing a malignant change 1n these tumours and
from a histologtcal standpoint thewr behaviour s often unpredictable  Bizarre
cell structure may well result from degeneratne changes to which these
tumours are prone  Lemon and Broders (1942) suggested that the finding
of mitotie figures was sufficient proof of malignancy However this statement
15 open to criticism as cases occur in which there 1s very httle difference from
normal smooth muscle fibres and yet metastases have been produced

Golden and Stout do not use the term leiomyosarcoma but prefer the
use of the terms letomyoma and mahignant lelomyoma the latter diagnosis
not always being purely histological but one that takes mto account the
subsequent behaviour of the case

The prognosis of these cases depends much upon their sites Those
the colon together with h jey and 1leum are rtestramned by the
penitoneum for a considerable time so that their complete removal 1s possible
and the prognosts good In the duodenum rectum and retroperitoneum their
removal 1s difficult and the incidence of recurrence high

Angioma These are very rare tumours of the colon They vary n size
from small capillary naew1 to very large cavernous haemangiomas involving
a considerable extent of the bowel wall A good account 1s given by Bensaude
and Bensaude (1932) In dealing with the smaller lesions the possibility of
a local mamifestation of Henditary Haemorrhagic Telangiectasia should be
kept in mind

The microphotograph (Fig 16} shows a submucosal angiomatoid leston
of the colon which at one point had an ulcerated surface and caused the
patient a young man of twenty years to have a severe haemorrhage necesst
tating blood transfusion Microscopically the lesion comprises a bunch of
malformed thick walled vessels 1In a markedly collagenous matrix The
possibilittes of generahsed disease was considered 1 this case ncluding
polyarteriis nodosa but there was no substantiating chmical evidence at the
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time and the patient has remamned well and free from symptoms since the
local removal of the lesion over two years ago
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Submucosal angiomatoid leston of the colon  (x 12)
IMPLANTATION CYSTS

Dukes (1929) described the pathology of these cysts of the colon and

rectum and drew attention to their relation to previous operations at the site

of their occurrence Mucosa may become buried either by sutures or over

growth of granulation tissue with the result that continued mucus secretion

gives nse to a locahsed cyst
LNDOMETRIOSIS OF THE COLON

Endometriosts of the colon 1s a part only of the condition now called
The term 1mphles the development of endometrial

endometriosis externa
tissue 1n sites other than the uterus including the uterine adnexia  the
24
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pouch of Dougls the pelvic pentoneum the rectovaginal septum the umbih
cus and the small tesine  The site ncidence of endometriosis decreases as
the proumity to the uterus decreases  There has been much discussion as
to the mode of ongin of these ectopic focr and there appear to be three main
hypotheses

Sampson (1921 1922 put forward the theory of retrograde menstruation
and the deposition via the Fallopiin tube of viable endometrium nto the
pelvic cavity  The second theory 1s that of heterotropic devclopment n the
coclomic epithelsum and 1s supported by the majonty who oppose Sampson s
theory Halbans (1924) theory of embolic spread of endometrial tissuc via
the lymphatics 15 not widely nccepted  According to Novak (1947) the
tendency 15 now towards an amalgnmation of the first and second thzones

The ectopic endometrium 1s sinilar 1 structure to the normal ussue and
1s subject to the same hormonal influence  Thus with cach menstrual cycle
there 1s proliferation and hacmorrhage  If the intestinal mucosa 1s intact over
the lesion the blood 15 retamned forming cystic spaces  As a consequence the
adjacent ussucs undergo fibrosis which may result n strictuee of the colon
If there 15 ulceration of the mucosa then there s rectal blecding associnted
with the menstrual cycle

These lesions of endometriosis externa have been referred to by some as
endometrioma  They are not howeser true neoplasms but musplaced normal
endometrsal tissue which still responds to hormonal influence and which will
regress at the tme of the menopause  Mikulicz Radechs as reported by Pessel
(1946) believes that many patents with colomic and rectal involvement are
erroneously operated upon as ¢ases of carcinoma

Finally 1t 1s perhaps as well to bear 1n mind m differential diagnosts
those rare cases of mixed tumours of the uterus which by their clincal course
have proved to be mahgnant and also those in which the stroma plays a
dominant part 1n the tumour formation and which behave like sarcomata
(Willis 1953)

An excellent account of endometriosis with special reference to the
1ntestinal tract 1s given by Macleod (1946)

MALIGNANT TUMOURS OF THE COLON
CARCINOMA

INnciDENCE  The large intestine 1s one of the commonest sites of carcinoma
and n some countries 1ts wncidence approaches that of carcinoma of the
stomach The majonty of the cases fall in the latter half of the sixth decade
(Hayden and Shedden 1930 Dules 1940) It tends to occur at a somewhat
earher age 1n women than n men The incidence 1n men 1s about twice as
great as m women (Dukes 1940) Those cases associated with farmbal
ntestinal polyposis tend to occur n an earher age group and succeeding
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generations an ny one NHinuly tend to develop thair polyposis ind thus their
cancer 2t an earher age than their parents (Dukes 1952)

Sirt Inapince  In the frrge mtestine as 1 whole the heaviest imcidence
15 10 the rectum  The pelvie colon 1s the next most frequent site followed by
the crecum with the Towest ineidence at the hepatic and splemic flexures

Causation  In the majonity of eses of crrainoma of the large sntesting
no causatne factor can be established Two associations are  however
significant one with 1denom s and papilfomas the other with famibial poly
posis which left to stself wall always terminate with onc or more carcinomas

An mestigation anto fambial polyposts and its relation to cancer was
mshigated 10 1925 by Lochhart Mummery at St Marh s Hospital and since
then this work has been carried on by the surgical staff and by Dr C E Duhes
at that hospital  This has culnunated in the publication of the findings 1n
forty-one families (Dukes 1952) the members of which have suffered with
this discase

The average age of onset of the disease 1s twenty years Thus st s the
tendency to hyperplasia which 1s inhented and the disease 1s not congenital
Cancer develops n cases of famubial polyposis some fifteen years after the
onset of the first symptom re some twenty years carlier than 1n those casas
not associated with the discase  As a rule the later the onsct of the polyposis
the longer the interval before malignant change supervenss so that some of
these cases may die of other causes before cancer has developed

Occasionally cases of multiple polyposis with or without cancer are
seen 1n which at the time of nterrogatton there 1s no apparent famhal
history These cases should not be classified as non famihal until a thorough
mnvestigation of the family has been carned out and a sufficient period of
time allowed for suspect members to develop symptoms

Ass0CIATION or CarcinOMA AND Poryps A Ihigh percentage of
carcinomas of the large ntestine especially those of the rectum and pelvic
colon will on examination be found to be accompanted by one or several
satellite polyps Stewart (1931) found polyps present 1n 27 per cent of
seventy nine autopsy cases and Dukes (1926) reported twenty five of thirty
three consecutive cases of rectal and pelvic colon carcinomas accompanied by
polyps Anyone examiming a large number of operative specimens of large
intestine carcinoma cannot help being struck by the very high incidence of
associated polyps In fact if the specimens are always stretched out on
frames as described later 1t 1s seldom that at least two or three pin head
size adenomas cannot be found In some cases the polyps are sufficiently
numerous to raise a suspicion that these cases are m fact fambial i nature
(Fig 17a and B) but usually the polyps are clustered around the carcinoma
and the more distant mucosa appears normal

In some cases the carcinoma can be seen ansing 1o part of a polyp
Swinton and Warren (1939) demonstrated an origin from polypt n 14 per
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cent of their cases of carctnoma of rectum and colon These appearances
suggest that a2 zone of bowel mucosa has undergone a generalised neoplastic
change which may progress to malignancy 1n one area (Fig 18)

RELATION TO ULCERATIVE COLITIS Attention 1 this country has recently
been drawn to chronic ulcerative colitis as a disease predisposing to cancer
of the colon and rectum (Fig 19) Counsell and Dukes (1952) have reviewed
the literature on this subject and have reported thirteen new cases of cancer

C: anistng 1n with 2 polyp (x 8)

following this disease They draw attention to the significant fact that whilst
the ncidence of carcinoma 1n series of cases previously reported vanes from
0 per cent to 5 per cent when the long standing cases are considered alone
the tncidence 1s much greater and 1n one series was as mgh as 36 per cent

In the St Mark s series of sixty three surgically treated cases of chronic
ulcerative colitis the cancer ncidence was 111 per cent but if those cases
who had had the disease for ten years or longer were considered separately the
ncidence was nearly 50 per cent

From their studies Counsell and Dukes conclude that chromc ulcerative
coliis predisposes to cancer of the rectum and colon and that the percentage
of malignancy recorded 1n any series will vary with the seventy of the disease
1ts duration the age of the patient the period of observation and the expen
ence of the observer
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3t should be noted tht cancer issocvitedt with ulcer wsve colites 15 usually
of the collowd or mucond type  Often 1t does not present as 2n obvious mncro

scopic prowth and ats presence may
be reveated ondy by 1 creful hito-
logret! study of stenosed wreas of the
bowel As Counsell wd Dukes
pant out the prognoss of errciaomt
compheating  uleeratne  colitis s
wen poor

Rerattos 70 Onir R INF1aMA
tory Lisions  There seems no
avidence that duvesticubits amochic
or bacillary dvsentery schistosomt
sis or other pranulomntous lewons
predespase ta carcinomz of the e
miestine

Carcnocine ACINTS It was
pomnted out by Dukes 1945} that
there maight be some relation betwaen
mgested matenal and carcinoma of
the large mtestine  Wilths (1953)
also deals with 1his subpet No
carcipogenie  agent hos yet been
wdentified bt there 1s seope here for
further investigation

MACROSCOPIC  APPLARANCES
Caromoma of the colon may be
either protuberant  wlcerstng  or
stenosing  The protuberant vanety
consists either of a frm sounded
growth or of a papiliferous struc
turg  The commonest form 15 the
ulcerated growth with a hard rawsed
everied edge  Such wlcers vary n
sizes from & few to aght or nmne
cenumetres 1 diamster often com
pletely encirching the bowel wall
Some authorities behieve that the
solid protuberant type and the ulcer
aung type are gute disunct but it
would seem probable that the latter
15 only a fater stage of the former

Fig 19
Post mortam specsmen of the descending and
sizmod colon Trom » female aged forty years
Ulcerative colitts hadt been present for fifteen

yearg e sigmoid colop shows a heavy
niteayen with collord  carcinoma  with
exteastve spraad outside the bowel

which has undergone central necrosis and stoighing This process 1s well
demonstrated 1n the sccompanying photograph (Fig 20
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Fic .0 and B
A protuberant type of carcinoma of the colon the centre of
which 1s 1n the process of sloughing away to leave a typical
ulcerated lesion A duagram of this process 1s shown below
the specimen
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The stenosng o annular gype of gronth 15 often comparatnely smll
i buth but wfiltrtes npht round the bosel wall giving at 1 distinet waisted
appetrance

Microscory  GrapING anD Crassiticatioy These tumours are )
adenocarainomas - Severn! atiemipts have been mde (o acliese 1 satisfactory
method of there grading.  Dukes (1937) adopted Broders method using four
grades  Gninned (19393 reporung on 10 oxtensive study of 4 senes of cases
of rectum and colon finally tdopted three crades His grade T and 11
correspond to Broders ¥ and 11 whilst les grade 1Y incorporates Broders 31
and 1V

fia .1

Diagrammatic representabion of the four stages n the elassification
large Itestme cancer
Stage 1 Tumour confined to bowel wall No lymph node
melasiases
Stage I Tumour penctrates bowe! wall No lymph node

i es
Stage NI Tuher !or [1 with lymph node metastases
Stage IV Ether I 11 or I with distant metastases

At the Gordon Hospital we have wsed Grinnel s grades but termed them
low average and high as these terms are descriptive and avoid confuston
with the method of classffication  Dukes method of classification which 15
quite independent of the histologieal grading 1s based upon the extent of the
spread of the tumour at the time of operation It 15 divided into four stages
set out in diagrammatic form below (Fig 21)

It 15 rare to find lymph node involvement before the bowel wall has been
penetrated 1t 1s also unusunl to discover involvement of vems by malignant
thrombt 1 the absence of lvmph node involvement -
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SURGERY OF CAECUM AND COLON

Grnnel 1n s series found that m the colon the mcidence of Grade I
cases was 19 per cent ligher and Grade 11T cases 16 per cent lower than those
cases 1n the rectum suggesting that generally speaking the colon tumours

Fic .2
Afetal frame with specimen stretched out

tend to be better differentrated than those
m the rectum  Ths 15 certainly our own
Hnpression

In addition mn the same authors
series the percentage of Stage III cases
tn the colon was half that of those mn the
rectumn  In the colon 34 per cent of cases
were Stage T whilst these formed onty 18
per cent of cases 1 the rectum If the
night colon 1s considered separately the
proportion 1ises to 44 per cent of Stage |
cases

The distnbution of the colioid and
mucotrd carcinomas 15 approxumately
equally distnbuted between the nght
colon the left colon and the rectum They
form some 12 per cent of all cases of
carcinoma of the large intestine  Thesc
cases are not graded or classified as ther
behaviour has proved unpredictable
Usually however they behave m a nghly
malignant manner It 1s interestng to
note that whilst increasing malignancy 18
usually associated with mnereased loss of
function by the cell the cells mn these
cases are functioming even to excess

Dutes (1940) showed that the prog
nosts of a case could be refated to 1s
grade of malignancy While this 15
undoubtedly true a more accurate
prognosts 1s obtamed from the Dukes
method of classificaton (Gabnel Dukes
and Bussey 1935) Grading s an estumate
only of the expected rate of growth of a
tumour and routine histology 1s examined
from a very limited field The tumour 15
graded according 1o its most malignant
component and unless 3 thorough exam
snation were made i each case there 15
the posstbility that a false impression

might be gunen by examiung only an area where differentiation 1 good
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The clssification of ¢ases 1s based on the extent of the discase at the
time of operation 1nd s consequently more accurate although = judicious
application of both grading and classification gives the best assessment

TINATION DISSFCTION AND RETORTING OF INTPSTINAL Spramras  The
grading and classification of large intestine cancer requires good fixation  For
this purposc there must cust a close haison between the operanng theatre
and the laboratory At the Gordon Hospital the specimens are sent immediately
upon removal 1o the Yaboratory  The specimen 1s opened up along its anterior
or anti mesenteric border and washed in normal sahine It 1s then sewn out
on a specrally made metal frame and placed n a tank of formol siline (10
per eent) for twelve to twenty four hours (Fig 22)

The specimen 1s then cut from the frame and photographed A line
drawang 1s now prepared and as the lymph nodes are dissected they are charted
cach lymph node being numbered and handled individually  Special carners
have been designed contaimng thurty six small compartments each taking onz
lymph node These carners are then taken through the alcohols to the waxes
and the lymph nodes blocked separatels  The growth s outhined on the hine
drawing remembering that as the latter represents the serosal surface of the
bowel the drwing must be a murror image of the actual growth  Histology
1s taken from the growth preferably from several different arcas  Any throm
bosed veins should also be sectioned as these may contain tumour cells When
the histology of the lymph nodes has been examined those containing tumour
cclls are blacked in and the drawing photographed  The print of the specimen
and the drawing are then mounted side by-side (Fig 23)

A report form on the following hnes 1s then attached to the photo-
graphs —

Macroscopic appearance

(1) Length of resceted specimen

(2) Distance of growth from edge of resection (erther upper or lower)
Tn rectal cases this 1s taken from the ano rectal line

(3) The type of growth Its mcasurements and the amount of bowel
circumference it occupies

Mucroscopic appearance

(1) Grade of mahgnancy

(2) Extent of local spread

(3) Lymph node involvement

{4) Venous involvement

Classification

StageT 1 Ilor IV

ARGI'NTAFFINOMA
Argentaffinoma 15 the term used to describe that tumour which armses
from the Kultschitsky cells It 1s also known as a carcinoid argentaffin
carcinoma or Kultschitsky-cell carcinoma
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T FATHOIOGY O TUMOURS O1 Ti COLON

Such tumours occur throughout the length of the gastro imestimil tract
In the appendix they re slow growing and ususily give rise to symptoms
before they metastisise  In the colon and the small mtestine they tend to be
anpulr constrictng growths commonly metwtisising 1o ocal lymph nodes
and to the Iner  In the reclum they uswilly prosent as sessle peduncul ied
tumours climeally resembling an wdenomu Gibriel Dukes ind Bussey (1951)
state that these tumours are not uncommon i the rectum but they have not
met with one that could not be removed by Tocal exersion 1nd they have had
nO recurrences

Good reviews of cases including those occurring 1n the cofon and the
rectum are given by Stout (1942) Crlich and Hunter (1947) and Raven (1950)

SARCOMA

Sarcomn of the colon 15 a very rare tumour  In the expenience of Dukes
and Bussey (1947) they constitute less than 05 per cent of all large intesting
tumours They are lobulated and covered by an intact mucous membranc
which howeser may ulcerate as a result of triuma or pressure They may be
lympho-sarcomas or reticulo-sarcomas and the posabihty of a gencrahsed
discase must always be considered
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CHAPTER I

CANCER OT' THL COLON—ITS LCARLY
SYMPTOMATOLOGY AND DIAGNOSIS

THT' FTARIY SYMPTOMATOLOGY

( :ANCER of the colon the site distrsbution of which is shown 1n Figure 24
gnves nise to symptoms at a relatively carly stage in its development The
mass projecting snto the lumen of the bowel soon becomes capable of

mterfering with the regular passage of ficces wiilst its deeper roots anfiltratng

mto the wall of the colon and destroytng 1ts nervous plexi interrupt the
normal co-ordinated waves of penistalsis still further In addition ulceration
of its surface 1s usually raprd and the resultant discharges of blood and
mucopus which reach the exterior mixed with the stool or alone may be
marked enough to be noticed by the patient

So often however these carly symptoms pass unheeded and the patient
accustomed to the vaganies of the bowel and indoctrinated by advertisement
with the concept that all men have pies attnibutes these and other early
abnormalities to some such trivial lesson Even when the sufferer reports
for medical advice these symptoms are still not always recognised as those of
early colonic cancer and the patient and his doctor 1n over 30 per cent of
cases contmue 1n this false paradise of piles for a further three months or
more The average period of delay amongst this 30 per cent between the time
when advice 1s first sought and that when operation 1s undertaken 1s over
five months so that on occasions 1t may be more than a year after the mtial
symptom appeared beforc the patient 1s finally operated upon and by such
fime the disease has become widespread

Over 10000 men and women die 1n England and Wales each year
of cancer of the colon They are not all at the end of their allotted span of
years and the disease though most common above the age of fifty 1s by no
means rare 1n the early forties and occurs though uncommonly at earlier
ages The disease 15 no respecter of class and rnich and poor anstocrat and
artisan are equally affected Its only preference 1s for the male 1n whom
the disease ss twice as common as i the female There 1s thus a large and
mixed field amongst whom the recogmtion of the early stage of this disease
1s possible and the reward of such a diagnosis lies 1n the excellent prospects
of cure unassociated with any residual disability that radical surgery has
to offer

Until public education 1n cancer 1s further advanced 1t 1s impossible to
elminate the delay that occurs between the onset of first symptoms and the
day on which the patient first reports to his doctor But further prevarication
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1s avordable and if those early symptoms and signs described 1n detail below
are always thought of as being due to cancer of the colon until the posstbility
of such a leston has been excluded earlier diagnosis and mmproved results
will be achieved

Although some symptoms and signs are commoner 1n lestons of the right
side of the colon and others 1n lesions of the left absolute distinction 1s not
always posstble They are therefore considered as those of carcinoma of the
colon as a whole and where they are more predominant 1n disease of one
or other side attention 1s drawn to this fact

Fic 24
The sue meidence of cancer of the colon

Changes of Bowel Habit In Ransom s (1939) series of cases of carcinoma
of the night side of the colon such changes were present 1n 50 per cent of
patients and in our own series on the left side over 90 per cent reported
alterations 1n bowel habit It 1s to be expected that in right sided lesions
the majority of which are confined to the caecum and the ascending colon
these changes would be less marhed because the more flud nature of the
stool and the larger lumen of the parts affected make a mechanical obstruction
less ikely until an advanced stage of the disease has been reached In lesions
of the left side of the colon however as the result of a comparatively small
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growth consderible obliteration of the bowel lumen tikes plice and this
combined with the mereasingly sohd nature of the facees 1t this level results
in the grenter prominence of this symptom

These alteritions m bowel habit are often shight nd the clissie marked
and obsvious symptom of alterntting divrrhoea 1nd constipition s a 1nte one
and 4 symptom of impending obstruction not of carly carcmoma  In most
patients constipation 1s the change observed necessitating perhaps  the use
of purgatives where none hive been used before or an increase tn the 1mount
required where they have been in previous use  Less commonly  penodic
attacks of diarrhoen often attnibuted by the patient to some dietetic cause
may be the only symptom to suggest 2 leston tn the colon and these changes
may be revcaled only on direct questioning so little has he or she been
concerned with them

The question  Have you had any change whatsoever in your normal
bowel habit? 15 one that should be addressed to all patients whenever a
feston of the colon 15 under consideration  Several patients have noticed an
alteration in the habitual time at which the bowels have acted a routine
after brealfast evacuation being replaced by an action at later times during
the day Others record a fecling of incompletencess of the act of defaccation
and of a constant desire to have their bowels open symptoms of course
characteristic of rectal carcinoma but occurning as well in growths of the
pehvie colon A few will sometimes comment that the size of the stool has
become Iess and they may hhen their own to rabbit droppings or describe
them as nbbonlike  Any change 1n the normal bowel habnt, however slight *
if repeated or persistent, or occuming in conjunction with any of the other
symptoms of carcinoma of the colon, should be regarded with suspicion and
a full investigatron of the patient carned ovt

Bleeding The presence of blood in the facees 1s a symptom which 1s
more commonly observed by patients suffering from disease of the left colon
than by those 1n whom the leston 15 on the opposite side  Bleeding takes place
equally readily from the surface of any ulcer but on the right side unless
2t 15 sudden and severe the semu fimd nature of the faeces allows such free
admixture of blood and intestinal content to take place that its presence 1s
not obvious to the patient during defaecation Person and O Nedl (1950)
state that 1n 80 per cent of their cases of carcinoma of the right colon blood
was found 1n the stool on chemucal examination yet only about a quarter
of these patients had themselves noticed any bleeding In our series over
70 per cent of those patients whose lesion was on the left side of the colon
reported bleeding as an early symptom

The bieeding may be sudden and brisk due to an erosion of a vessel 1n
the bowel wall of some size so that the patient may have the urge to defaecate
and will notice that blood alone has been passed Often the blood 1s bright
red 1n colour and the symptom may too easily be attributed by patent and
chmcian to the presence of haemorrhoids The blood however usually
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darhens with successne evactations and an observant patient may notice that
it 15 smeated over the surface of the stool This nformation 1s rarely
volunteered by the patient but if ashed for 15 frequently given A positive
observation 15 of conssderable ymportance as 1 the bleeding from haemor
rhoids generalised streaking of the stool 1s seldom present

Sometimes the bleedimg 1s so shght that smearing of the stool with blood
15 the only symptom noticed by the patient and 1t alone may bring him to tus
doctor So casily then the haemorrhage may be attnbuted to the presence of
piles especially 1f as 1s so often the case these are also present Case | 1s
an example of such a patient

Case 1 H S Male aged forty six first noticed that the stool was smeared
with blood on several occasions during one week m April 195! He reported to
his doctor and was treated with pile owntment  The bleeding cleared up but was
noticed agamn one month later when the ointment was repeated He now observed
that hus bowels which for years had been opened smmediately after breakfast had
become delayed 1n their action until late 1 the mornng or early n the afternoon
This formation howesver was not volunteered to the doctor nor was tt asked for
The patient started to lose wesght and in spite of several attendances on hus
practitioner marked attacks of diarthoea bad supervened before he was referred
for a surgical opinion Sigmordoscopy confirmed the chmcal diagnosis of cancer
of the colon

The blood may not be present on every occasion on which the bowels
are opened Indeed following ity 1mitial appearance weeks may pass before
once agawm its presence 1s observed and the penod of freedom from this
symptom may serve further to convince both pattent and chmcan of the
triviahty of s cause

Other patients may notice blood or blood stamed mucus n the todet pan
ot on the paper at most acts of defaccanon and in some the passage of wind
has been accompansed 1o the panent’s dismay by soiling of the undercloth=s
with blood

Finalfy the bleeding may be present as a black tarry stool and the
suspicion of a bleeding peptic ulcer may be aroused Detailed questioning
of the patient and further mvestigation will reveal the cause of the haemor
rhage In our experience close questioning of the patient who complams of
bleeding at stool and who has subsequently been shown to have carcinoma
of the colon has alwavs revealed ather symptoms often of a minor nature
but nevertheless suggesting the diagnosis of his disease

Reference has been made to the masking of the presence of blood in
the faeces due to the free admixture that takes place when the leston 15 placed
igh up 1n the colon but the constant ooze that may occur from the surface
of such an ulcer can give nise to severe degrees of anaemia

Anzema  Symptoms of aniemsa may bring the patient to the climcian
especinlly when the lesson 1s in the right side of the colon In such cases
severe biood foss may have occurred without its presence in the stool having
been noticed  He may complam of redness and faugue breathlessness and
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noticeable pallor and where no other ciuse 15 present to explun such
symptoms carcinoma of the bowel must be considered  Lahey (1939) states
that  there appears to be no paraflel situation i mabignancy where such
severe prades of secondary imenn ean be present with the lesion still readsly
operable 1nd the patient within 1 stage where ridical removal can result 1n
non recurrence® Cise 2 exemplifics such 2 patient

Casc 2 S T Temale aged thurty ne attended the casualty depariment 1n
September 1947 complamning of giddiness breathlessness swelling of her ankles
and patn 1n her chest The symptoms had been notrced with increasing seventy
over the previous month  On questioming she stated that she had noticed 1ncreasing
constiption for three months but on several occastons 1n the same peniod had had
attacks of diarthoea  No blood or mucus had been noticed 1n the stool although
direct questiontng revealed that during one attack of drarrhoca a tarry motion had
been passed There had been no abdominal pain  Examination revealed a large
mass 1n the caccum

Pain Severe p1n as not charactersstte of an early carcinoma of the left
side of the colon and only occurs when 4 neoplasm has extended through the
wall of the gut so that the latter becomes adherent either by mahgnant
wfiltration or by inflammatory reaction {o the parictal peritoneum or to nerves
m close proimty to the area of gut involved  Nevertheless in the carly stages
of the discase patients often experience a sense of abdomunal discomfort or
fullness sometimes described as a dragging or nagging pamn from which the
patient 1s scldom free In carcinoma of the descending or pelvic colon the
pain 1s usually sited diffuscly across the lower abdomen and s not localised
to the left side  Such patients often best describe their symptoms by stating
that they feel as if they want 1o hold the lower part of the abdomen 1n order
to give support to that region

Lestons involving the left side of the colon sometimes produce distension
of the caccum and discomfort and pain localised to the right 1hac fossa 1s not
uncommon 1n patients suffering from a cancer at this level Pan of an easily
recogmsable colicy type 1s also met with  This 1s due to a transient obstruc
tion 1o normal faecal passage with some temporary distension of the gut
above the stte of the neoplasm resulting n ncreased peristalue activity 'The
observant patient may notice that during these attacks the abdomen s dis
tended and feels blown up symptoms that are rapidly relieved with a bowel
action or the simple passage of flatus

In lesions of the right colon and especially 1n those of the caecum pain
may be the only symptom that has brought the patient to the doctor In
Jarvis and Cayer s series (1947) 1t was the first indication of the disease
74 per cent of therr cases This pan 1s usually localised to the lower Tight
quadrant of the abdomen and sometimes 1s so acute and severe that a diagnosis
of appendicitis may be made

In other patients the pam may be assacrated with a palpable mass and 1f
as 1s so frequently the case there 1s 1n addition a nise of temperature and an
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darhens with successive evacuations and an observant patient may notice that
1t 1s smeared over the surface of the stool This nformaton 1s rarely
volunteered by the patient but if asked for 1s frequently given A positive
observation 1s of considerable 1mportance as 1 the bleeding from haemor
thowds generahised streaking of the stool 1s seldom present
Sometimes the bleeding 1s so slight that smearing of the stool with blood
1s the only symptom noticed by the patient and 1t alone may bring hum to tus
doctor So easidv then the haemorrhage may be attnibuted to the presence of
piles especially 1f as 15 so often the case these are also present Case 1 s
an example of such a patent
Case1 H S Male aged forty six first noticed that the stool was smeared
with blood on several oceastons dunng one week 1 Apnl 1951 He reported to
s doctor and was treated with pile ontment The bleeding cleared up but was
noticed agam one month later when the owitment was repeated He now observed
that his bowels which for years had been opened immediately after breakfast had
become delayed m ther action until late 1 the morming or early i the afternoon
This information however was not volunteered to the doctor nor was 1t asked for
The patient started to lose weight and i spite of several attendances on Ius
practiioner marked attacks of diarrhoea had supervened before he was referred
for a surgical opimon  Sigmoidoscopy confirmed the chmcal diagnosis of cancer
of the colon
The blood mav not be present on every occasion on which the bowels
are opened Indeed following tts imul appearance weeks may pass before
once again its presence 1s observed and the period of freedom from this
symptom may serve further to convince both patient and clinicran of the
trivaality of ats cause
Other patients may notice blood or blood stained mucus 1n the tolet pan
or on the paper at most acts of defaecation and 1n some the passage of wind
has been accompanied to the patient s dismay by soihng of the underclothes
with blood
Fnally the bleeding may be present as a black tarry stool and the
suspicion of a bleeding peptic ulcer may be aroused Detailed questioning
of the patient and further investigation will reveal the cause of the haemor
thage In our expenence close questioning of the patient who complaimns of
bleeding at stool and who has subsequently been shown to have carcmnoma
of the colon has always revealed other symptorns often of a munor nature
but nevertheless sugeesting the diagnosis of his disease
Refetence has been made to the mashing of the presence of bload 1n
the faeces due to the free admixture that takes place when the leston 1s placed
Tugh up 1 the colon but the constant ooze that may occur from the surface
of such an ulcer can give rise 1o severe degrees of anaemia
Anaemma Symptoms of anaemia may bring the pauent {o the chimeian
especially when the lesion 15 in the night side of the colon In such cases
severe blood loss may have occurred without its presence 1 the stool having
been noticed He mav complan of _tln;edness and fatigue breathiessness and
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discomfort 1n the abdomen has caused the pitient to palpate his or her
abdomen  hut occasionally the mass 15 discovered nccidentally usually when
taking 1 bath

THE DIAGNOSIS OF THE DISEASE
From the start it must be emphasised that no investipation, especially
when negative in its result takes precedence in the carly diagnosis of this
disease over detniled history taking and the physical exarmmnation of the
patient The points of notc when taking ease histories have been recorded 1n
the previous seetion nd the importance of anacmit or obvious wesght loss
hasve been emphasised

Abdominal I xamination  Inspection of the abdomen may reveal a minor
degree of distenston and on palpation a distended caccum 15 sometimes
idennfiable  Visible penstalsis 1s rarcly seen in early cases but ats presence
should be looked for and 1f 1t 1s noticed 1n a reasonably wellcovered patiznt
that positine observation 1s a factor that may weight the final decision n
favour of a neoplasm

Palpation may rescal a mass but tn a patent of good physique a small
growth lying high up in the flexures where the liver and the prominence of
the costal margin make examunation difficult may well escape notice
Similarly 1n the pelvic colon an early neoplasm may not be palpable as the
affected Yoop may lic 1n the hollow of the pelvis obscured by bladder or
uterus Rectal examination in these latter cases especially 1f carried out
bimanually will often revea) the presence of a mass where none has been
obvious on abdominal examination

Rectal Examination  We prefer to carry out this exammation with the
patient lying on his nght side the examiner using his left index finger to pass
into the rectum (Fig 25) Unless a colon growth has partrally intussuscepted
mto the rectum direct palpation of the neoplasm will obviously be 1mpossible
on account of the limited length of the exarmming finger but 1t 1s often feasible
to palpate a mass through the rectal wall especially if the free hand 1s
palpating the abdomen at the same time and gently pressing the colon on to
the finger in the rectum It 1s our experience that palpation of the neoplasm
n this way 1s easier with the patient lying on his night side as the pelvic
colon tends to fall on to the examtning finger 1n the rectum 1nstead of away
from 1t as 1s the case with the patient lying on hus left side

Apart from direct palpation of the growth the presence of a neoplasm
may be suggested when rectal examination reveals gross ballooning of the
rectum and the finger lies free and almost untouched by the rectal wall This
ballooning of the rectum 1s probably due to an mterruption of 1ts nerve supply
by involvement of the bowe! wall at a higher level Finally a rectal examina
tion 1s never complete until the chinician has observed the gloved finger on 1ts
withdrawal from the bowel The presence thereon of blood stamed mucus

or specks of blood will suggest a lesion 1n cases where no other abnormality
has been discovered
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ncreased leuocyte count an appendix abscess 1s simulated The diagnosis
of a cancer may thus be delayed

Further delay mn such cases results from the fact that with the
admumstration of antibtotics the febrile reaction settles the leucoeyte count
dimimishes and the actual size of the mass lessens In assocration with a
cancer 1n the caecum or ascending colon there 1s often a marked inflammatory
reaction the result of infection entering through the ulcerated mucosal surface
of the bowel and the partial resolution of symptoms and signs following the
admmistration of antibiotics 1s due to the control of this complication of the
disease  Two of our recent cases had been treated for three months as cases
of appendix abscess before being referred for treatment of their cancers

General Symptoms It 1s difficult to explamn the loss of weight and such
symptoms as tiredness and lassitude loss of appetite and general well being
without always an associated anaemua which are common though by no
means constant complaints 1n patients suffering from colonic cancer These
symptoms however may exst when bowel habit wrregularities pass almost
unnoticed by the pattent It 15 probable that they are due to the passage of
a semi hquid and highly toxic stool over an extensive area of ulceration
resulting m the absorption of products of faecal decomposttion

Other Symptoms An ulcerated surface in the bowel will of course give
rise to a mucopurulent discharge and the patient may observe 1ts presence m
the stool In our experience however it has always been mixed with blood
and unstamed mucus discharge alone 1s a rare symptom of carcinoma of
the colon In one case a medical practitioner the initral symptom appearing
three months before bowel irregularities and the passage of blood caused him
to report for investigation was the excess passage of flatus

The presence of a carcinoma involving the bowel wall and projecting
mto 1ts lumen may occasionally be the starting point of an mtussusception
Symptoms of this conditron may be the first mndication of the disease and
the apex of the intussusception can prolapse through the anal canal giving
the ympression of a prolapse of the rectum Case 3 1s an example of ths

Case 3 M C Female aged forty four sent for her doctor stating that she
had had an attack of colic and on gomng to the toilet her bowel had prolapsed
and remamed out She had had no other symptoms and on exammation by the
doctor she was thought to be suffening from a prolapse A few hours later when
exammed by the author the bowel had returned On admussion to hospital for
investigation no evidence of prolapse was present A bartum enema and sigmoido
scopy were both negative  On her hustory 1t was considered that the patient had
had an ntussusception due to a growth bemgn or malignant of the left side of
the colon At laparotomy an early carcinoma of the pelvic colon was identified

Finally especially 1n carcinoma of the caecum the patients themselves
may notice the presence of a mass n the abdomen and although other
symptoms may have been present 1t 15 this finding that urges thewr first
attendance on the doctor Interrogation will usually reveat that pamn or
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Fio .6
Tiling defect due 1o caranoma of the caccum

Fio 27
Obstruction to the flow of barum n a case of
carcimoma of the hepatic flexure
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Sigmoidoscopy  Sigmoidoscopy  after suitable colonic irngation 1s the
next step in the investigation These prehmmary washouts may yeld
suggestive 1nformation 1f blood or blood stamed mucus 15 observed 1n the
returns Except in the very nervous patent sigmoidoscopy can be carried
out without anaesthesia and 1t 1s usually performed n the out patient
department  Although the growth may be situated at a level beyond the limit

4

Fig 25
The bimanual exanunation of the patient mn the night lateral positton

of visualisation with the sigmordoscope the presence of blood or discharge
flowing from above will confirm the presence of abnormal pathology i the
colon In other cases the ulcerated mass of the carcinoma may be seen and
from 1t a biopsy 1s taken to confirm the diagnosis

Barium Enema Xray The next stage i the mvestigation 1s the banum
enema exarmmnation which may reveal a filling defect in the colon (Figs
26 31) It 1s best however to leave the patient for a day or two until this
1s carned out as 1if performed within twenty four hours of a sigmoidoscopy
the restduum of the air blown 1nto the colon during this procedure may well
interfere with the correct dehineation and filing of the bowel with barium
so that a lesion may then be suggested where none exists or a fillng defect
may be passed over as bemg due to a gaseous shadow In order to avoud any
errors due to the presence of faecal masses all patients should have a further
colonic 1ngation some four hours before the barsum enema 1s commenced
This X ray should not be omutted even though the cancer has been rdentified
by sigmoidoscopy as a second neoplasm may also ewst elsewhere 1n the
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T 30
Tiling detect due to carcmoma at the gunction
of 1he descending and peivie colons

Fiu 31
Small biling defect 1n an early case of cancer of the pelvic calon
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Fic 28
Filling defect 1n a case of carcinoma of the trans
verse colon

Fic 29
Obstruction to the flow of barum in a case of
carcimoma of the splenic flexure
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Fic 32a Band ¢
Three X ray views of a banum
enema showing an apparent
normal filling of the colon At
operation a carcinoma of the
lower part of the pelvic colon
was discovered
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colon and if 1ts presence 1s recogmsed before operation the latter may be
planned beforehand to include a radical excision of both carcinomata

We know of no cases 1 which these two vestigations have revealed
the p of a pl pected from the lustory and the chimeal
examunation of the patient, except where sigmowdoscopy has been performed
as a routtne procedure immediately prior to a haemorrhoidectomy operation
Bv adopting this routine an occasional early and symptomless carcinoma, or
an adenoma with pre mahgnant cellular change has been diagnosed Never
theless these mvestigations help 1 the differential diagnosts of cases m whom
the symptoms could be explained bv the presence of a carcinoma and as well
as confirming a suspected diagnosts they serve to localise accurately the site
of the lesion

CANCER OF THE COLON IN ASSOCIATION WITH
NEGATIVE XRAY AND SIGMOIDOSCOPIC FINDINGS

These two mvestigations may reveal no ahnormality in 2 patient whose
story 15 lughly suggestive of carcinoma The neoplasm may be beyond the
himt of exammation by wigmordoscopy and at the tme of the exammaton
no bleedimg may have been seen from above this point to suggest abnormal
pathology In addition visuahisation of a <mall growth as a filhng defect in 2
banim enema 1s not always possible especially if the neoplasm s sited m
one of the curves of the pelvic colon where 1ts delsneation 1s obscured by
ovurlying cotls of the bowel (Figs 32 and 33) In a senes reported by
Vynalek Saylor and Schrek (1947) X ray exammnations failed to reveal the
presence of a cancer when sitvated 1n the sigmord colon m 9 per cent of
cases and Wisseman Lemon and Lawrence (1949) ncluding the rectum with
the colon estimated that this method of diagnosis was only 79 per cent
accurate  Mimmal symptoms which have brought the observant patient to
the doctor are thus often dismussed as bemng due to haemorrhoids or to some
tnvial abnormahtv of the bowel 1f these auds to dagnosis are reported upon
as negative The persistent finding of occult blood in the faeces may help
1 arnving at a conclusion but if there 15 any doubt m the chimeian s mind
the banum enema should be repeated at an early date or alternatively
exploratory laparotomy should be advised Few patients will be subjected to
an unnecessary operation if the story 1s that of an early carcmoma and the
fatal delay until the disease 15 well advanced wilt be avoided The following
cases tllustrate errors made in the diagnosis due to rehance on X ray findings

Cace 4 F N Male aged sixty six  Two years prior to his attendance at the
Gordon Hospital the patient had noticed the passage of blood which sometimes
streaked the stool He noticed increasmg constipation relieved by mild purgatives
Sie months Jater e reported to hus doctor and a banum enema was carned out
This showed no abnormalty and the patient was reassured that no condition
requining surgery was present The mimmal symptoms continued untal s attendance
at the Gordon  Stpmotdoscopy then revealed a grawth 1S cm from the anal margmn
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tncreased  but because of his negative X ray and his past history of dysentery
cancer of the colon was not considered  When referred m lhc Gordon Hospital

after a further intenval of six months sigmord ey 1 polyp
n the pelvic colon nnd a repeat barium enema a lnrgc carcmoma above this Sub
sequent pathol of the removed at of showed

many ol the Iy mph glands to be infiltrated Nlh cancer

The Identification of Cancer Cells in Colomic Smears  In an cffort to
reduce the inaidence of error in the defimtive diagnosis of cancer of the colon
Wisseman and his co-worhers have endeavoured to 1dentify cancer cells i
smears taken from the wall of the bowel at sigmoidoscopy adapting the
method first suggested by Papamcolaou and Traut (1943)  With this investiga
tion however the incidence of error 1s symlar to that of a bartum enema
cxamination and a negative result does not exclude cancer of the colon from
the diagnosis  The necessity for exploratory laparotomy tn the doubtful case
15 not avoided and the method of diagnosis thercfore would seem to be of
Iittle practical value
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Although the patient appeared very well X ray of his chest showed secondary
deposits and at operation several deposits were present 1n the liver

Fic 33
Operatton specimen from the patient whose X rays are
tllustrated 10 Figure 32

Case 35 G T Male aged forty one Since contracting mild dysentery 1n the war
he patient had suffered from peniodic attacks of drarrhoea and low abdomnal

fort These had d a year ago when blood was passed and on attend
sng hus practitioner a banum enema was advised This showed no abnormalty
and the patient was treated medically Six_months later the same symptoms
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THL CHOICE OF OPERATION IN CANCTR OF THT COION

THE ANATOMY OF THI LYMPHATIC DRAINAGLE OI' THE COLON
AND I1TS R 1 ATION TO THE CHOICT OF OPFRATION

The 1ntomy of the lymphaties has been deseribed fully by Jamieson and
Dobson (1909) and by Powrier Cuncu and Delamere (1913) The lymph ghinds
draiming ny part of the colon are situted along the mesenteric margin of the
bowel at intervals along the course of the arteries supplying blood to that
region 1nd around the ongin of those arteries from the main vascular trunks
A maze of fymphatics umites these lymph glands  Lymph draming from the
colon docs not necessanly filler through the nearest glinds but may bypass
scveral on 1ts course

This anatomical fact 1s of great surgical importance as 1t follows that
particles of growth in the lymphatics may not be held up by the lymph glands
closest to the carcinoma  Morcover 1n the spread of growth by embolism or
permeation from one lymph node to another several glands may lihewse be
bypassed Thus the most centrally placed lymph nodes may be involved
whilst many far closer to the growth may escape 1nvasion

The centrally placed fymph glands drun mnto those sited around the
aorta If these should be involved 1n the discase their removal by dissection
15 preciuded for anatomical reasons  In any case by the time such involvement
occurs extension by direct spread and by involvement of the venous supply
1o the colon will 1n all bikclihood have rendered the case incurable It 1s
possible however n most planned operations to remove all the fymphatics
and lymph nodes potentially involved with the disease with the exception of
these Their removal entails division of the arterics close to their onigin from
the main vascular trunks  The blood supply of a large arca of bowel 1s thus
cut off and 1t 1s this affected region of colon that must consequently be
removed in any operation designed for the cure of the disease

In many cases 1t will be obvious at the time of operation that distant
lymph nodes are mvolved Where they are apparently normal minute foct of
cancer may already be present only to be revealed by seral sections at the

ubseq pathological e n of the st Every case must there

fore be treated as if the distant glands were infiltrated  If the pathological
report subsequently shows that no glandular involvement 1s present this 1s
not a reason to regret that such an extensive operation has been carried out
for what 1s apparently a localised growth but a reason for congratulation
Tt must be remembered that the pathologist can only carry out the examination
of a certain number of sections from each lymph node and 1t 1s consequentlv
possible that the earliest stage of invasion by growth will pass unrecogmsed
The radical operation 1s therefore justified whatever the pathological report

THE VASCULAR SUPPLY OF THE LARGE INTESTINE AND ITS
RELATION TO RADICAL SURGERY
Constderation of the lar supply of the various parts of the colon
ndicates which region of the bowel requires excision 1n the radical treatment
of a leston of any particular part of the large ntestine
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CHAPTER 1V

THE CHOICE OF OPERATION IN CANCER OF
THE COLON

THE SPREAD OF THE DISEASE

S 1n cancer elsewhere the disease spreads by direct extension n this
case through the wall of the bowel and mnto the tissues 1n close proximty
to the affected region of the colon by invasion of the veins and thence

through breaking off embolt to all the body structures particularly the Iiver
and lungs and by lymphatic permeation and emboli to the lymph nodes dran
ng the area 1n which the growth 1s sited
Durect spread of the growth 1n the layers of the bowel 1s usually not very
extensive Black and Waugh (1948) showed that 1n their series extension by
this route did not exceed 12 mm above or below the edge of the palpable
margin of the tumour 1In the occasional case however such as that reported
by Cole (1913) or as the following shows to the extreme (Case 6) this method
of spread may be far more extensive
Case 6 M D Female aged fifty eight Admtted 28/6/49 with typical history
of carcmoma of the pelvic colon confirmed by banum epema X ray At operation
the growth seemed confined to the bowel wall but the colon as far as the termnal
portion of the transverse colon was thickened A left hemicolectomy was performed
Pathelogical examunation subsequently revealed that the thickenmng was due to
extensive submucous 1nfiltration with cancer although the glands were not involved
by growth and although extenston to the tissues outside the bowel wall had not
occurred The patient was alive and well four years after the operation

Nevertheless 1n the vast majority of patients a comparatively linuted
excision would suffice to extirpate the region of local spread of the disease

When the growth has extended into the vetns cure of the condition how
ever widespread the resection 1s umprobable At this stage emboli are most
Iikelv to have been liberated mnto the blood stream and to have reached the
lwver by the time of operation Secondary deposits may not be obvious on
palpation of the organ at laparotomy but the signs of their presence in the
Tver are hikely early mn the post-operative period Limited excisions would
thus give results the same as those of the radical operations to be described
Fortunately this mode of extension 1s not common and 1n the absence of
deposits 1n the lver 1t must be assumned that it 1s non-estent at the time of
operation

1t 1s however the lymphatic route of spread of the disease that ndirectly
determines the very extensive resections of the colon that must be undertaken
1n deahing with cancer affecting these regtons
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by an nastomosis between the terminl tleum and the proximal half of the
transverse colon A simibar operation will be required in cases of carcinoma
of the 1scending colon

Tlus radical operition ts of course that carried out by all surgeons 10
thetr treatment of cancer of this region It 16 performed however not always
on bastc considerntions of the radical removal of the area possibly infiltrated

SUPERIOR
ITERIC

MIDOLE COLIC

Fic 35
The vascular supply and lymphatic drammage of the
transverse colon The essentral area of resectton 1n a
case of cancer affecting this regron 15 indicated

with malignant disease but b the anastomosis between the ileum and
the transverse colon presents a relatively sumple operation The area of gut
between the anastomotic ponts 1s accordmgly removed The survival rates
of patients suffering from cancer of the caccum are markedly better than 1n
those 1n whom the cancer has been 1n the left side of the colon and this 1s
due to the fact that a radical removal 1s undertaken 1n the former condition
and so often a limited excision 1n the latter In a senes reported by Gilchnist
and David (1948) only 37 5 per cent of those patients suffering from carcinoma
of the left side of the colon 1 whom at the time of operation the lymph nodes
were mvolved were alive at the end of five years whereas 77 7 per cent of
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1 The Right Side of the Colon The caecum and lower ascending colon
are supplied by branches derived from the 1leocolic artery (Fig 34) This
anses from the superior mesenteric artery close to or by a common origin
with the right colic artery the latter supplying the upper part of the ascendmg
colon and the adjacent hepatic flexure The 1leo-colic artery by 1ts varous
branches supphes in addition the terminal few inches of the small intestine

——MIDDLE COLIC

SUPERIOR
MESENTERIC

RIGHT COLIC

i
Fic 34
The vascular supply and lymphatic dramage of the
nght side of the colon The essenttal area of resec
tion mn a case of cancer of the caecum or ascending
colon 15 1indicated

In cases of cancer of the caecum therefore the lymphatics potentially
involved will surround the ileocolic artery and lymph nodes which may
possibly be the site of metastases will be found at the pont of origin of this
artery On account of the close proximty of the latter to the right colic artery
when this anises by a separate trunk invaded glands are fikely to surround 1its
ongm as well Radical removal of the region 1nvolved with carcinoma will
thus entail hgation of the two arteries or their common origmn from the supersor
mesenteric artery Resection of the terminal ileum the caecum the ascending
colon and the hepatic flexure s therefore necessary continuity being restored
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the left cobe artery 15 pnven off  Lipation of the artery at ths site cuts off the
blood supply to the whole of the left side of the colon beyond the proximal
end of the splenic fiexure and also that of the upper part of the rectum A
radica] operation designed to exesse the maximum area of possible lymphatic

HooLE
(2T

INFELOR
MESENTERIC

Ok
HAMONRHOIDAL

\_‘_!'__.-
Fic 36
The vascular supply and lymphatic drainage of the left
side of the colon and upper rectum  The ideal area of
resection 1n a case of cancer of the left side of the colon
15 indicated

spread secondary to cancer of the descending or pelvic colon requires there
fore this wide excision of bowel  Continwty 1s restored by anastomosis of the
transverse colon to the rmddle third of the rectum At this level the rectum
18 amply supplied with blood by means of the middle haemorrhoidal vessels

Goligher (1954) has drawn attention to the possibility of ligating the
nferior mesentenic artery 1n abdomino perineal excisions of the rectum whlst
preserving the descending and upper part of the pelvic colons The artery
rehed upon to supply these areas with blood 1s the marginal artery of the colon
Thus artery 15 a vessel of fair s1ze which runs along the mesenteric ‘margn of
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those of a sumlar category 1 whom the lesion was 1 the night side of the
colon survived In the opinion of the authors the imited excistons practiced
1n the former were responsible for the poor results

2 The Hepatic Flexure The hepatic flexure has a dual blood supply
partly from the ascending branch of the nght colic and partly from the right
branch of the nuddie cohe also arising from the superior mesenteric artery
(Figs 34 and 35) The lymphancs following both these arteries must be con
sidered as infiltrated with growth and the arteries must therefore be hgated
at their ongmns The bowel deprived of #ts blood supply ncludes the terminal
feum the right side of the colon the hepatic flexure the transverse colon and
the adjacent part of the splenic flexure This region of gut together with the
great omentum must be removed continuity of the bowel being achieved by
anastomosts of the iteum 1o the distal part of the splemc fexure

3 The Transverse Colon In lesions mvolving the transverse colon the
muddle colic artery surrounded by the lymph nodes dratning the affected area
has to be divided close to its ongin from the superior mesentenic This neces
sitates removal of the whole of the transverse colon including the adjacent
portions of the two flexures the blood supply of which 1s partially dependent
upon the severed artery (Fig 35) ‘The proximal part of the hepatic flexure 13
then anastomosed to the distal part of the splemic flexure

4 The Left Side of the Colon Before considerng the vascular supply of
the splemic flexure and its surgical wmplications that of the descending and
pelvic colons 1s best descibed  The mferior mesenteric artery anses from
the aorta and after a course of an inch or more 1t gives off the left colic artery
This draiding inte an ascending and 2 d ding branch supphes the distal
portion of the splenic flexure the whole of the descending colon and the
mamedately adjacent pelvic colon 'The rest of the pelvic colon 1s supphed
by the sigmordat arterses which are usually three in number These are the
final branches of the nferior mesentenic artery before 1t confinues as the
supenior haemorrhotdal artery to supply in particular the upper third of the
rectum (Fig 36)

In conformsty with the pattern of other parts of the bowel the lymphatics
and plands drasming from the descending and pelvic colons he m close assocsa
tion with the arteries supplymg these regions  In the descending colon there
fore they surround the feft colic artery and mn the pelvic colon the sigmotdal
vessels From these regions the lymph drasns into glands i mtimate relation
with the inferior mesenterc artery up to its orsgin from the aorta

In theory therefore if a cancer 1s present in either the descending of
pelvic regiotts of the colon the most radical operation and that most Likely
to give the patient the best chance of cure wall entail division of the mferior
mesenteric artery at s orign from the sorta  Only thus 15 1t possible to
nclude wn the exasion those lymph glands and lymphatics which may well
be the site of mahgnant deposits that surround the trunk of the snferior
mesenteric artery between its ongn and the point at which 1ts first branch
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colic artery have been imvolved by growth  The more mited excision  there
fore would not huve offered the prospects of cure to such patients It 1s
possible that where these glands are involved the discase has already become
even more widespread and that no possible resection will exurpate the wide
area of ats extenston  But 1t 15 equally probable that there are cascs in which
the disease 1s stifl contained 1n the region excised provided those lymph glands

around the first part of the inferior mesenteric artery are included i the
cxcision

surEROR
HAHORRHOIDA

Fia 37 e 38

Diagram to liustrate the more limited area
of excinion carned out in cases of carcin
oma of the descending colon n which a2
left h il a too

Diagram to sllustrate the more limited arca
of exciston carnied out in cases of carcin
oma of the pelvic colon m which a [eft

v a too major

1t {)

major procedure procedure

Ligation of the inferior mesenteric artery atits onigin involves an extensive
resection of colon and 1t may be considered that a patient because of his
enfecblement by age or disease may not withstand such a major operation
In such cases there 1s no doubt that the operation of choice will be the less
radical one but in the younger and fit patient the wider excision 1s borne with
ease and should therefore be advocated With increasing experience of
colomic surgery 1t 1s likely that more patients will be deemed to be switable
for incluston 1n this second category and n fewer will 1t be considered that
less extensive resection 1s advisable

At this yuncture 1t can be emphastsed that n the wider excision although
the left side of the colon 1s wholly removed sufficient of the large bowel
remains 1o absorb the water content of the faeces adequately The patient
therefore does not require to empty his bowel at frequent intervals throughout

the twenty four hours and at the most two actions a day when a soft formed
stool 1s passed s all that1s required
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the colon Tt finks together all of the man arteries which supply the left side
of the colon  On anatomical grounds 1t 15 possible that 1f the blood supply
through the left coltc and sigmordal arterses 1s interrupted following hgation
of the inferior mesenteric artery sufficient blood would fow through the
margmal artery, from its umon with the left branch of the middle colic to
marmtan viability of the descending and also of the upper part of the pelvic
colon If this viability exists the wide arca of lymphatic dramnge from a
carctnoma of the left side of the colon could be excised without extensive
resection of the bowel
It appears that the supply of blood through the marginal artery 1s sufficient
to maintain viability of these regions 1 about 75 per cent of cases It must
be remembered however that Goligher was operating upon cases of carcinoma
of the rectum when utlising the marginal artery and no intra pentoneal
anastomosss was involved Where such an anastomosis 1s carnied out complete
assurance of 1he blood supply to the ends of the bowel 1s an essential m every
case if disastraus sloughing 1s to be avoided The blood fiow through the
margnal artery 1s uncertain and does not provide this assurance We there
fore constder that following division of the inferior mesenteric artery an cases
of colomc cancer no attempt should be made to retamn any part of the left
side of the colon
Less radical excision 1n cancer of the descending colon which however
feaves m sttu those lymphatics and glands around the trunk of the infenor
mesentenc artery entails higation of the left colic artery at its ongn from
wferior mesentunic  The blood supply of that part of the colon and a part
of the splemic flexure only are cut off (Fig 37) The amount of colon requiring
removal 15 therefore limited to these regions and contimnty 35 restored by
anastomosss of the distal transverse colon dependent for 1ts blood supply on
the mddle colic artery to the pelvic colon supphed by the sigmordal vessels
Simddar less extenstve exciston 1 cancer of the pelvic colon nvolves
higation of the mfenior mesentenic artery immediately below the ongmn of 1its
left colic branch so that agam the Jength of bowel deprived of 1ts blood supplv
15 limited and removal of the pelvic colon and upper part of the rectum only
1s required (Fig 38) Anastomosis of the descending colon supplied by the
feft colic vessel to the rectum restores continuity
Such excisions although less radical than that suggested above remove
a wide area of those regions possibly the site of infiltration with the disease
and are of course wnfinitely to be preferred to a wedge excision which opera
tion commonty practiced particulatly in the pelvic colon consists of little
more than a local removal of the growth Morgan (1952) advocates them as
the standard operations to be performed 1n cancer wvolving either the descend
g or pelvic colons and regards the region excised as sufficiently extensive
to extipate the discase  Granell and Hiatt (1952) have shown conclusively
however and our own observations support their findings that 10 some cases
glands around the infersor mesentenc artery between 1ts ongin and the left
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THE CIOICT 01 OPI RATION IN CANCIR OF THF
PITVIRICTAI RIGION

6 The Pelvi Rectal Repton A problem presents 1n those ¢ases in which
the neoptism 1s situnted in that ili-defined junction between rectum and colon
Anatormically the colon runs into the rectum at a level opposite the middle of
the thurd segment of the sacrum but for two inches or so above this level the
bowel with 1 blood supply partly that of the rectum and partly that
of the colon and a lymphatic dramage of 1 sumilar dual type needs special
consdermtion  This region ts best referred to as the pelvi reetal junction or
rectosigmord Tt hies 1n close proxumuty to the upper part of the lateral rectal
hieaments and 1s supplied partly by branches from the lower sigmod artery
and partly from an ascending blood supply from the muddle hacmorrhoidal
vessels  Tis lymphatic dramnige 1s munly upwards towards the fymphatics
surrounding the inferior mesentence artery although dramage can also take
place 1a those runming 1n assoctation with the muddle haemorrhowdal vessels

Lestons occurning in this region have been classed with carcinoma of the
rectum and until recently have always been exaised by the abdomino-perineal
operation of Miles Tius operation necessitating a permanent colostomy
scemed on theoretical grounds unduly extensine and 1n recent years anterior
resections of the type previously described have been carried out in certain
chmes  Outstanding advocates of this method of resection are Dixon (1944)
and Wangensteen (1945) This operation leaves a rectal stump scveral inches
long The section through the rectum could be made at a lower level but if
this were carried out the difficulties of completing this already dificult anasto-
mosts between the two cut ends of bowel would be so great that it would be

possible to obtain a f y umon A good deal of the lateral ligaments
of the rectum and the fibro-fatty tissue on 1ts posterior aspect must thus be
Teft and the danger of local recurrence at the anastomotic site would seem to
be a reaf one

Such early recurrences have been reported by Lloyd Davies (1948) and
by Goligher Dukes and Bussey (1951) The latter authors point out that 1n
certain of their cases there was no doubt that the recurrences were due to the
fact that 1he hine of section through the Tectum had been placed too close to
the lower margin of the growth but suggest that in half the cases failure was
the result of direct implantation of cancer cells into the cut edges of the bowel
at the time of operation That free cancer celis are present mixed with faeces

1n the lumen of the bowel of patients suffering from cancer of the colon 1s
well known and they are tdentifiable by the methods described by Wisseman
Lemon and Lawrence (1949) Recurrences the result of direct contamination
of the abdominal incision with cancer cells hiberated from the bowel lumen at
the time of operation may also occur as exemphfied by the following case

Case M W Female aged sixty two  Admitted m June 1948 with typical
history of carcinoma of the colon At operation small secondary deposits were
found 1n the liver and himuted excision was carried out for the growth which had
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5 The Splemic Flexure Reference to Figures 35 and 36 will show that
the splentc flexure has a dual blood supply derived from the left branch of
the middle colic artery and the ascending branch of the left colic vessel It
15 thus possible that i a leston at this site lymphatic spread may 1volve the
lymph nodes around the root of the middle colic artery as well as those sited
around the root of the inferior mesenteric artery Theoretical considerations
would therefore suggest that radical removal of the whole region of possible
mvolvement with the disease would requure Iigation of both the middle colic
and the inferior mesenteric arteries at their origins and thus the excision of
the transverse descending and pelvic portions of the colon and the upper
third of the rectum Such an operation would necessitate the anastomosis of

MIDOLE
cottc

LEFT CouC

Fie 39
Diagram to 1illustrate the region excised n a case of cancer of the
splenic flexure

the ascending colon to the rectum but 1n practice 1t 1s 110t possible to mobihise
the former sufficiently to enable this to be carried out Practical considerations
therefore overnide theoretical concepts m dealing with cancer of the splenic
flexure and 1n such cases the trunk of the nferior mesenteric artery 1s left
The middle colic artery 1s divided at 1ts onigin from the superior mesenteric
artery and the left colic at 1ts Junction with the nferior mesenteric vessel A
wide area of colon sull has to be excised consisting of the transverse colon 1
1ts entirety the splenic flexure and the descending colon (Fig 39) A hink up
1s then affected by suture of the hepatic flexure suppled by the nscendm%
branch of the night colic artery to the upper part of the pelvic colon the vessc!

supplying which 1s the first sigmondal branch of the mnferior mesenteric artery
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mosis were carred out through 1 perineal approach after the bowel had been
mobihsed through the usual abdonunal wncision The operation he suggested
cexcised all the structures included 1 Miles s operition with the cxception of
the 1nal canal and nno-rectal gunction its supporung tissues and the anterior
part of the levatores am muscle  The pathological tnvestigations of Gabriel
Dukes and Busscy (1935) and of Coller kay 1nd Maclntyre (1940) who
showed that except in the later stiges downward spread of the disease 1s
mimmal would support the fact that such an operation 1s radical in the extent
of 1ts removat of tissucs possibly infiltrated with carcinoma 1n cases of recto-
sigmoid cancer The operation has more recently been described by the author
(1949) and 15 detuled 1n Chapter VII

From the above discussion it will be noted that there 1s vanance of
opnion 1n the treatment of lesions at this level However much the surgeon
mimmises the disabihty associated with a colostomy there 1s no doubt that
to many patients 1t ts @ great tnal especially for those who by nature are
excessively sensitive or who by wvirtue of economuc circumstances cannot
enjoy those totlct facilities that to a colostomy patient are so important  Only
the close follow up of paticnts upon whom a sphincter preserving operation
has been performed however will finally determine whether 1ts end results
when applied to carcinoma of the pelvi rectal junction are the equal of those
of Miles s abdomno perineal excision At the present time we employ them
only for those patients who decline a colostomy or for those who because of
thewr mental make up or social crrcumstances would find an aruficial anus an
ntolerable burden
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extended beyond the confines of the bowel wall Three months later a mass appeared
tn the abdomrnal scar which on section proved to be a secondary deposit almost
certamnly the result of implantation at the time of the original resection

Goligher and his co workers record 1n support of their view that 1n six
of their fifteen cases of recurrence pathological examnation of the excised
specimen revealed no evidence of Jymphatic mvolvement and 1n two of these
six cases the growth was confined to the wall of the bowel Recurrence by
any other means than direct implantation 1s therefore suggested as being
unlikely

It must be accepted that recurrences can occur 1n the line of anastomosis
the result of direct implantation by cells already lying free in the bowel lumen
or by fragments of growth separated during the process of mobilisation of
the colon at the ime of operation and care must be taken to mimmise this
rish by methods indicated subsequently Nevertheless 1t 1s the posstbility that
such resections 1n cases of cancer at the pelv rectal junction may not extirpate
the area of the disease that incline many surgeons to perform Miless
abdomino perimeal excisions for lesions at this site In a questionnaire circu
lated by Rankin and Graham (1950) to fifty surgeons the replies indicated
that only eighteen of that number regularly undertook anterior resections for
malignant growths 1n the region of the recto sigmoid The majonty like Jones
preferred to carry out  as extensive and as radical an operation as possible

1f Hartmann s (1930) operation 1s carried out a more extensive excision of
the rectum and 1ats surrounding tissute 1s posstble than 1n an anterior resection
with anastomosts as no restoration of continuity of the bowel 1s attempted
In this latter operation the rectum is mobilised 1n exactly the same way as in
Miles s procedure (1908) the lateral higaments being severed close to the lateral
wall of the pelvis and as far down as the pelvic diaphragm The rectum atself
1s cut across at the same low level the remaimng stump being oversewn and
left behind as a blind end 1 communication with the anal canal and anus
The upper level of excision lies through the upper part of the pelvic colon
which 1s brought out as a colostomy

The stump of rectum which remains 1s less than 2 cm 1 length and

as the rectum 1n a normal adult 1s some 20 cm long the site at which
1t 15 divided 1s at least 15 cm below the palpable lower margin of a growth
1n the pelvirectal region An extensive removal of the bowel espectally of
the rectum and 1ts lateral ligaments 1s thus achieved and the theoretical areas
of spread of the disease including those 1n the submucous layer of the rectum

should be eradicated As the rectum 1s cut across so Jow down however an
anastomosis with the upper colon 1s impossible and the patient does not
avoid a colostomy The operation therefore has no advantage compared
with that of Miles with the exception that 1n the very poor risk patient 1t 1s

or character

ofa 1;:515 Im9:a§]5 Pannett suggested that an anastomosis of the upper part of the
pelvic colon with the smallest rectal stump could be achieved if that anasto
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CHAPTER V
THE PRE-OPFRATIVL. PREPARATION OF THE PATIENT

HE pened of delny occurning between the appearance of the patients

first symptoms and Iis reference for surgical treatment averages scven

months and during this time there 15 usually a steady deterioration of
his condition It 1s the first purpose of pre-operative treatment to restore this
general condition to as near normal 1s possible and for this and other reasons
to be explained 1t 15 desimble for the patient to be in hospital for a week to
ten days before the operation 1s undertahen  Dunng this ume as an up-patient
he 15 given a ngh calorie and igh protein diet containing a low residue
Vitamuns particularly ascorbic acid a lowered plasma level of which 1s con
ducine 1o poor wound healing in the post-operative peniod are administered
routincly Hunt (1940) adwvises doses of 1000 mg of ascorbic acid given
daily for three days in order to produce certamn saturation with the vitamin
followed by a maintenance dose of 100 mg daily until the day of operation

In cases where the blood haemoglobin 1s below 80 per cent transfusions
are given to restore 1its value to at least this level Not only 1s a major opera
tion less casily borne if the blood haemoglobin 1s below this figure but post
operative thrombosis 1s more likely to result  Admimistration of tron to correct
anaemia 1s avorded on account of its constipating cffect Where pre-operative
blood transfusion 1s not indicated blood grouping 1s carried out 1n preparation
for the possibility that 1t may be required during the operation or m the post
operative phase

Estimations of the plasma protemns are recorded Except 1n long standing
cases of the disease these levels are not reduced but where such reduction
exsts the hugh protein dict 1s supplemented by protewn and amino acid con
centrates Dehydration 1s rarely a problem in the early case but replacement
by intravenous therapy may be necessary 1n the patient with more advanced
disease

AW R 1srecorded as rarely a gumma can simulate a carcinoma

Full investigation of the urinary track 1s not carried out as a routine
examimnation but where associated renal or prostatic disease 1s present or
where urmary symptoms may suggest a spread of the mahgnant disease to the
bladder cystoscopy and intravenous pyelography should be undertaken In
other cases 1t 15 sufficient to rely on the blood urea which 1f normal and
associated with a normal specimen of urime 1s indicative of no gross renal
pathology

Any dental sepsis must be corrected preferably before the patient comes
mto hospital but in any case within the first day or two of luis admission
Operation 1n the presence of infected tooth sockets 1s prone to be followed by
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THE PRI-OTLRATIVE JRETARATION OF THI PATIENT

A colomic tragation room 1s simple to set up and requires httle space
The pitent undergoing tretment hies i the Titernl positton on an ordinary
cxamination couch one metre above the foot of which 1s suspended = Jarge
ten litce (approximately two gallon) gliss contuncr (Dig 400 A large bore
rubber tube one nch 1n dinmeter conncets this to 1 glass T tube of similar
bore The vertical limb of this 1s connected by rubber tubing to 1 waste
buchet and the remaming hmb to the end of a Jaques No 28 oesophageal
tube the end of which 1s inserted nto the rectum (Fig 41)  The nurse sits

Fic 41
Photograph to show the introduction of the
large bore tube used in colonic irngation

by the side of the patient and controls the entry and drainage of the fluid into
the T tube by simple compression of the rubber tubing (Fig 42) At first
the oesophageal tube 1s inserted nto the bowel for about 8 cm only
and the lower part of the rectum 1s cleared by repeatedly irigating with
75 100 cc of the irngation flmd  When these are returned clear the nurse
gently manipulates the tube onwards and the process 1s repeated at the higher
level By degrees each section of the large bowel 1s cleared and at the end
of an irmigation the tube may have been manipulated nto the bowel to a
distance of over 50 cm The average time taken for such an rnigation 1s
abo‘;n one hour and as much as fifty litres (forty pints) of flurd will have been
use

When the facces are hardened and partially 1mpacted several sessions
may be required to break down therr bulk into fragments sufficiently small to
allow them to be imnigated away and at the end of the first few sesstons the
return results may still be dirty However n the majonity of cases at the
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respuratory track infections 1 the post-operative period and other preventive
methods are of small value 1f this source of nfection 15 allowed to remamn
Total extraction 1s advisable 1n any doubtful case

A routine X ray of the chest 1s carned out mamly to exclude the posst
bility of lung metastases but also i order to eliminate the presence of co
existent pulmonary disease

Fig 40

A colontc wngation room at the Gordon Hospital
The recetver 1n the left hand corner of the photo
graph 1s connected directly with main drainage
This preluminary partod 1s particularly necessary wn order that the colon
may be cleared of any stagnant faecal content delayed 1n 1ts normal passage
by the presence of the growth An empty bowel 1s a pre requisite of successful
surgery 1n one stage operations on the colon and its achizvement 1s the most
important part of the pre operative regime On the first morming of s stay
1n hospital the patient 1s given 8 g (2 drachms) of magnesium sulphate 1n 150
cc (5 oz) of water This dosage 15 given on each subsequent mormng until
forty-eight hours before the operation It 1s better for the patient to sip this
over a period of several hours rather than to take 1t at once as a rmlder purga
tive action Tesults
Each day th= patient 1s also given a colomic wrnigation and if faecal
impaction 1s severe this 1s carried out twice a day There 1s no doubt that this
process 15 facihitated by the setting up of an irrigation department m any
hospsta} where much colomic surgery 1s undertaken as with the tube and funnel
method carned out mn the patients bed 1t 1s far more difficult to clear the
colon completely in the great majority of cases

66



TN FRICOVIRATIVE TREPARATION OU T PATIENT

reaction in those patients who are sensitive to them  They are  therefore
contrundicated 1n such patients and intubition of coliform growth 1s nichieved
by pving aurcomyan g 025 qd s during the Iast three pre-operative days

Finally  the patient 1s given dasly anstruction - breatling exeraises
preferbly by 1 physiotherapist so that 1n the post-operative period he will
be cfficient 1n carrying these out  The natural reluctance of any patient who
has undergone an abdominnl operation to use the diiphragm n this period
can be overcome largely by this prehimimnary instruction with the result that
the tneidence of basal collipse of the tungs and supenmposed infections are
reduced to a mimmum

Rerrrrner

HiNT A (1920) * The Rdle of Vitamuin € in Wound Healing™ Brit J Surg 28 436
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end of a course of a week or ten days complete clearance of the bowel will
have been achieved

Most pattents find these washouts tiing and 1t 15 madvisable to use a
volume of fiud 1n excess of that mentioned Repeated rrigations are far more
sausfactory than very prolonged sessions The last washout 1s given about
fifteen hours prior to operation The nature of the fluid used 1n these 1IIgations
Is niot 1mportant provided that 1t 15 non writant to the bowel We employ a
solution of 1 10 000 permanganate of potash

Fic 42
The irngation n progress

The growth of coliform organisms 1n the faeces 1s inhibited by the
administration of antibiotics or by chemotherapy or by a combination of the
two methods In the past phthalylsulphalthiazole was admimistered during the
last five pre-operative days 9 g being given each day m divided doses
Two 1njections of streptomycin each of 05 g were given during the final
twenty four hours before operatton More recently we have employed
guammycin  a preparation of sulphaguamdine and streptomycin sulphate
for oral use This muxture 1s given in 30 cc (1 oz) doses twice daly
for the last three pre-operative days each dose contmming 2 g of sulpha
guamdine and a half a g of streptomyein  This method of mhibitng coliforny
growth appears equally efficacious and from the patient s point of view 1s a
less wrhsome method of effecting 1t Streptomycin and pemscillin by njection
are given on the day of operauon

In spite of the low absorbability of the sulphonamide group of drugs the
small quantities that are absorbed are quite sufficient to produce an intense
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Pentothal (up 10 03 g) 15 gnven and 1 htle cyclopropane uscd to supplement
the mtrous oxide oxygen mixture  The mun relaxant e g tubarine 2 mg
per stonc body wesght) 1s given when the towels arc in position and 1s often
sufficent to last throughout the operition  During the operation it 15 wise to
repeat the gastric suction at frequent intervals and to perform a carcful
tracheo bronchial torlet 2t the end  The patient should not be returned to
the ward unless 1n active cough reflex is present  If for some reason the cough
reflex ts absent or feeble the culled tube should be left i st untl the patient
1s coughing briskly

From timc to tme the anaesthetist 1s presented with a patient who
having been obstructed for days s little short of moribund In these cases
premedication should be reduced to a mimmum (e g Morphia gr 1/6 and
Atropine gr 1/100) and Pentothal induction avoided altogether  After gastric
suction 1t 1s possible to induce these patients with cyclopropanc and oxygen and
with the assistance of 50 mg of Scoline to ntubate them with a large cuffed
tube A small further dose of relixant (e g 10 mg of Tubarine) 1s often suffictent
when combined with mitrous oude cyclopropane and oxygen to complete the
operation

Anacsthesia for the obstructed patient 1s very like flying—the dangers
are at the take-off Gnduction) and the Ianding (recovery) With proper
precautions the maintenance 15 relatively safe

The surgery of colonic obstruction frequently occurs 1n three stages

1 Laparatomy and colostomy which occurs when the patient 1s
obstructed and which 1s performed as an emergency operation

2 Resection of the colon which 1s the major procedure but by this time
:he patient 1s not obstructed and the blood chemstry has returned to normal
mts

3 Closure of the colostomy which 1s a relatively minor operation but
requires adequate abdominal relaxation

ANAESTHESIA IN ULCERATIVE COLITIS

Great care 1s called for in anaesthetising patients with ulcerative colitis
Prolonged medical treatment has failed to control the disease and surgical
1ntervention 1s often called for 1n a patient who 1s emaciated dehydrated towuc
and very anaemic The mummum amount of anaesthetic eg 04 g of
Pentothal 10 mg of Tubarne with cyclopropane and oxygen 1s almost
nvariably adequate The three essentials 1n the surgery and anaesthesia of
ulcerative colitts are —

1 Quick surgery

2 Mmmum anaesthetic

3 Prompt and adequate resuscitation

The really 1ll patient will not survive the operation unless these three
conditions are observed
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CHAPTER VI

ANAESTHESIA
C B L:wis

HE fundamental anaesthetic problems of major colome and rectal
surgery are those of general abdominal surgery However, there are
many important ponts of anaesthetic techmque and management which
belong particularly to this field and which 1t 1s proposed to consider
From the anaesthetists point of view the main factor of note 1 colome
surgery 15 whether or not the patient 1s obstructed If not most operations
on the colon may be regarded as ordinary laparotomies and a simple
Pentothal mitrous oxide oxygen relaxant sequence given The nature of
the relaxant should depend on the proposed duration of the operation and
the anaesthetists own particular preference Again 1t 1s advisable but not
essential to intubate the patient To avoid overdosage with Pentothal light
cyclopropane inhalation anaesthesia or intravenous pethidine may be used

ANAESTHESIA IN THE OBSTRUCTED CASES

The obstructed patient 1s always a potential anaesthetic hazard due to the
possibility of vomting Small gut obstruction causes earlier and far more
frequent vomuiting but here 1t 1s an obvious danger and steps are usually taken
to deal with the situation In large gut obstruction the first intimation the
anaesthetist recetves of the patients full stomach may be an overwhelmmng
vormit during the induction this 1s one of the commonest causes of anaesthetic
morbidity and mortality

Every obstructed patient should have the stomach emptied pre operatively
through a Ryles tube It 1s unlikely that the stomach will contain sold or
sem sobd material but if this 1s suspected a large size stomach tube should
be used and the stomach washed out Just prior to induction a final aspiration
of the stomach s performed

A quick induction 1s essential and 1s best achieved with munimum
Pentothal eg 04 g for the average patient and Scolme 50 100 mg The
lungs are mflated with oxygen for about thirty seconds following which a
large (size 8 10) cuffed endotracheal tube 1s passed under direct vision and
the cuff inflated immedsately

During these manoeuvres 1t 1s wise to have an efficient sucker at hand
or if this 1s not available a series of swabs on holders 1n case the uncxpected
vonut appears The Scoline aproea will last for some mnutes during which
time the lungs are nflated  When automatic breathing 1s resumed more
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or Petludine m1y be pnen depending on the indnvidunl ptient The mun
relavant leg Tubanne 2 25 mg per stone body weight) 1s given when the
patient 15 10 postion - Adequrte ventilation s mmntained with mitrous oxide
and ovygen supplemented f necessary by 2 ltle cyclapropane With the
patient 1n the Trendelenburg position 1t 1s most mmportant 10 heep the lungs
properly wfiated  Turther Tubanne (10 15 mg) may be given 1bout one
hour after the wmunl dose but it 15 surprising how scldom a sccond dose
1s neeessary 1t s essentinl to heep the Pentothal dosage to & mimmum and
to give an 1dequate dose of relaxant

1t 1s helpful of the anacsthenst remembers to see that every patient 15
catheterised before the operation starts

The Miles Ahdomino penneal T'xession  There are one or two small
points of anaesthetic techmque which arise in connection with this operation
Dunng the abdomunal part the fess Trendelenburg it maimtamned the better
for the patient It 1s as well for the anaesthetist to check that the shoulder
rests are properly adjusted and that the tabie breaks opposite the knees  The
posiion of the arm 15 slways a problem n these operations A 45 degrees
abduction of the arm on the assistant s side has proved a sausfactory solution
When the Trendelenburg position 1s adopted the assistant stands above this
arm and st does not get in his way When later the patient 15 restored to
the flat position this should be done by instalments otherwise a severe {all in
blood pressure may occur

The abdomnal part of this operation 1s not usually a shock producing
procedure However 1if this stage turns out to be prolonged and difficult a
blood transfusion should be set up and the second stage delayed unti the
patient’s condition has improved A reasonable delay between stages males
the patient so much better able to stand the perineal stage Turning the patent
on to the side should be done as gently as possstble In the average case
where the abdominal stage has passed off without difficulty the blood
transfusion should be set up before the patient 1s turned 1n anticipation of the
nevitable blood lfoss during the perineal stage of the excision It 15 usually
most convenent to set up this transfusion into the uppermost arm as soon
as the patient 1s turned on the side and it 1s also advisable to see that the
other arm with the patient tying on 1t does not become congested

If at the end of the operation the blood Joss from the perineum has been
more than usuai and the patient 1s shocked he should remain 1n the theatre
until hus conditron has improved  When 1t 15 considered safe he should be
transferred from the operating table to his bed thus avotding further man
handling i the ward

The Synchronous Combmed Excision From the anaesthetic pomt of
view this operation has the advantage of taking less time than the Miles
operation  However 1t has the disadvantage of causing much more shock to
the patient over a short time That being so a blood transfusion should be
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SURGFRY OF CAECUM AND COLON
ANAESTHESIA FOR ABDOMINO PERINEAL SURGERY

From the anaesthetists pomt of view all the problems of major rectal
surgery are encountered i the abdomno penneal resection Untl faily
recentlv the tradiional anaesthetic advocated for this operation (Miles or
synchronous) was a ligh spimal  This anaesthetic provides the advantages
to the surgeon of total relaxation and minimal bleeding

Its mam disadvantages are —

1 Severe fall in blood pressure

2 Postoperatve headache Mild headaches appearing 1 the first two
or three post operative davs and lasting for a further two or three davs are
extremely common Though often controllable by posture and simple
analgesics these headaches are incapacitating to a patient for whom early
ambulation 1s essential The severe intractable headache 1s fortunately rare
and the numerous methods of treatment which have been suggested are a
reflection on the efficacy of anv one of them

3 Retention of unne would appear to be commoner after spinal anaes
thesia than after general anaesthesta

4 Cauda equina lestons occur from tume to time Fortunately they
usually clear up spontaneously Permanent cauda equina lesions are perhaps
not as rare as 1s imagmed Most experienced neurologists can quote cases of
greater or lesser degree

As relaxation 15 no fonger difficult to achieve the spinal should not be
regarded as the anaesthetic of choice for abdomino perineal resection
However we beheve 1t still to be indicated for the obese patient s whom 1t
1s anticipated that the surgical approach will be difficult A mummum dose
of Pentothal should be administered so that the patient 15 asleep before the
spinal 1s given A light general anaesthetic (Pentothal mtrous oxide oxygen
and cyclopropane) should be maimntained throughout the operation It 1s
essenttal to intubate all abdomimo perineal cases whether they have recewved
a spinal anaesthetic or not as adequate oxygenation 1s essenttal and often
difficult to achieve with the patient in the Trendelenburg position with the
face relatively tnaccessible to the anaesthetist

1t 15 not proposed to go nto the details of the various spinal technigues
available Al appear to give good results when properly admmistered We
adopt the Etherington Wilson techmque using 12 14 cc of hypobanic
nupercaine Whichever techmque 15 used 1t 15 essential to maintain the strictest
aseptic precautions Intramuscular ephedrine gr 1 may be given to matain
the blood pressute  Very rarely 1t may be necessary to use an adrenahne dnp
2 cc of 1 1n 1000 adrenalin to SO0 cc sahne) Noradrenafm {(Levophed)
4 mg per htre produces a more sustamed effect

For the average patient the anaesthetic of chowce 1s agam a Pentothal
Scoline mitrous oxide oxygen and cycloprapane Tubarine sequence 50 100
me of Scoline 1s gven to enable mtubation to be carried out orally with a
la;ge (size § 10) cuffed endotracheal tube Further small doses of Pentothal
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CHAPTER VI

OPLRATIVL. TICHNIQUL IN THL NON-OBSTRUCTLD
CASL

GINIRAI CONSIDFRATIONS

Tt INADIQUACY OF ENTIRIORISING OPTRATIONS

T the completon of any of the radical operations suggested n
A Chapter 1V the bowel lacks the mobility that 15 possessed before the
resection but the line of suture 1s under no tension whatsoever  Yet

1t 1s quite impossible 1n any of the resections carned out for lesions of the
transverse colon or of the left stde of the colon to Iift the suture line out on

Fic 43

F showing a which following
a Paul Mikulicz operation has farled to close The

resection in this operation has been inadequate and

recurrences in the bowel ends and the adjacent skin

and subdermal structures are shown

to the surface of the anterior abdomnal wall This fact alone shows that
excisions carried out i any extenonising operations of the Paul Mikulicz
type or by means of the Rankin obstructive resection are not sufficiently
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set up before this operation starts and as 1t proceeds any blood loss (mainly
again from the perineum) made good

During the operation owing to the position of the patient 1t 1s not
possible to have an arm abducted However as a transfusion 1s set up before
the operation starts the arms can remain at the side without embarrassment
to the anaesthetist as the necessary drugs may be injected into the tubing of
the transfusion apparatus

Anaesthesia for major colomc and rectal surgery mvolves no very special
techniques but 1t does demand implicit care and constant appreciation of the
patient s condition
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15 A Priznvvary CotostoMy NiClssary?

Before proceeding to the detuled deseription of the resections with
immedinte end toend Anastomosis which we consider best i the reatment
of cancer of the colon ceriun debattble aspects of the operations must be
noted The question arses 1s to whether a defunctiomng colostomy should
be mstituted behind the fine of bowel suture cither at the time of the mam
operation or some days prior (o its performance or whether 1t may with
safety be avorded altogether  The nesthetic disadvantarcs of a colostomy are
very preat when of necessity 1t has to be sited towards the night side of the
colon where the faccal content s only scmi fluid and tends to discharge at
frequent antersals on to the surface of the abdomen  Of greater importance
however are the disadvantages of ats presence from a surgical point of view
Firstly the bine of suturc of the bowel ends at the site of the resection 15
deprised of the gentle dilative cifect of the passage of soft faccss when
the bowel commences to act  Thus post-operative stenosis 1s more likely to
occur  Sccondly the closure of a colostomy 1s assocated with a defimte
thouch low mortality Thirdly the occasional case occurs 1n which partial
breakdown of the bine of closure of the colostomy mnecessitates further
operation for its repar Fourthly an incistonal herma may develop at the
site of closure  Tafthly adhesions forming around the region of closure may
gie rise to infestinal obstructions fater 1 the panents hfe Finally if the
colostomy can with safety be dispensed with the patient will be spared the
hazards of more than onc operation and the disadvantage of a prolonged stay
sh hospatal

Before the advent of modern methods of bowel sterilisation few surgzons
advocated anastomosis following exciston without a preliminary colostomy
or caecostomy The danger of intrapentoneal leakage— The result more
often of infection at the suturc hne than of faslure of the blood supply’
(Rankin  1941)—was a very real one Thus prouimal decompression was
favoured amongst others by Wilkie (19349 Whipple (1931) Dixon (1939 and
Cheever (1931) The sntroduction however of chemotherapy has inchined an
mcreasing number of surgeons 1o carry out large bowel resections with
immediate anastomoss and without any assoctated diverston of the faecal flow
Amongst the advocates of this method are Stone and McLanahan (1942)
Meyer Shenidan and Kozoll {1945) and Waugh and Custer (1945 Such
writers however as Maes and Essting (1949) and Butler (1952) still advocate
a preliminary decompression operation

Qur own opimon 1s that a prehmnary colostomy or caecostomy 1s
unnecessary when operating upon a patient who 1s unobstructed and who has
undergone the pre-operative preparation indicated in a previous chapter
Even if slight leakage from the line of anastomosis should occur the almost
steniic nature of the intestinal content renders this a complication of very
slight importance and n our few cases where this has occurred healing has
taken place sn a very short penod of ime  Rowe Spauldmg Madajewshs and
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radical because 1n all such cases the limbs of gut through which continuity
15 to be established reach to the surface of the abdomunal wall They are
performed at the expense of leaving behind areas of meso-colon potentially
the site of disease and recurrences will mevitably be more frequent Figure 43
shows the abdominal wall 1n the region of the double barrelled colostomy
which following a Paul Mikulicz operatton had not entirely closed The
massive recurrences 1n the bowel ends and 1n the skin and subcutaneous tissues
are shown Further resection of the affected ends of the bowel and of the
mfiltrated tissues was undertaken and at the second procedure end to-end
anastomosis was readily performed thus proving the madequacy of the imitial
resection

For those stll dubious about the value of a Paul Mikulicz type of
operation 1n the treatment of non-obstructed cases of carcinoma of the colon
let 1t be said that apart from the inadequacy of the excision 1t 1s accompamned
by far more discomfort to the patient than the one stage resections to be
described  Only 1n some cases of pelvi rectal carcinoma should a colostomy
complicate these latter operations In all other regions they are carried out
n one stage with restoration of contmnuity at the time of the resection
Patients are therefore spared the anxieties of a colostomy which because of
its 1mtial flmd discharge 1s always more unsatisfactory i the first weeks of
1ts constitution  Moreover following a Paul Mikulicz operation the colostomy
does not always close when the spur mntervemng between the two ends of the
bowel has been crushed and a further operation may be required before
contimuity of the ends of the colon 1s established Finally post-operative
complications of local or general pertomtis and of obstructions around the
emerging loops of the colostomy are not absent in this procedure post
operative wncistonal hernrition 1 the region of the exteriorised gut 15 also
not uncommon

Provided that the bowel has been adequately prepared and that modern
aids of chemotherapy have been employed in the preliminary pre operative
stage of the treatment we consider that the Paul Mikulicz operation and 1ts
modifications have no place n the modern treatment of carcinoma of the
colon Moreover even before the days of bowel stenihisation the operative
mortality associated with the latter operation was higher than that occurnng
1n patients n whom an end to-end anastomosis had been carnied out by an
aseptic techmque The average mortality of series reported by MacFee (1937)
Wilkie (1934) Stone and McLanahan (1939) and Gibbon and Hodge (1945)
was 14 per cent for patients upon whom an end to-end anastomosis had been
carried out and 27 per cent amongst those subjected to an exteriorising type
of operation

Regarding wedge excisions enough has been said to suggest that they too
should never be employed 1n an operation the aim of which 1s the cure of
the patient
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represented 1 grest advance an technique but with modern pre-operative
treatment we conader that such methods of inistomosss are unnecessary and
that a more certun umon of the cut ends of the bowel can be achieved by
open anastomosis  Morcover 1n inastomoses deep down an the pelvis
appheation of the clamps necessiry for carrying out an ascptic anastomosts
1s impossible when the extensive rescctions subsequently to be discussed are
undertahen  We therefore employ an open an1stomosts in all cases

OPIRATIVE PRINCIPILS
IMMEDIATE PRE-OPPRATIVE CATHE TERISATION OF TN PATINT

As soon as the patient 1s anaesthetised and arranged on the operating
table he or she must be cathetenised  The discovery of a partially-distendad
bladder after the abdomen has been opencd may so obscure the operating
ficld that anastomoses are rendered difficult where otherwise they would be
easy The decision to pass ¢ catheter in such circumstances requires disturbance
of the patient and the dressings and thereby endangers the sterility of thz wound
In all colome surgery no matter where the Jesion may be sited cathetensation
must be camed out as a rouune before the abdomen 1s opened  When the
assistant withdraws the catheter after all the unine has been drained away he
must press with s free hand firmly over the suprapubie region Failure to do
this 1n an anaesthetised person will result i air being suched through the
catheter and thus 1nto the bladder and ats distension with air will prove as
embarrassing to the surgeon as though 1t were filled with urine

THE AppoMiNaL INCISION

Ini cases of ncoplasm on the nght side of the colon a right paramedian
sncision 1s best and for those an the left side a left one The ncision should
be pencrous enough to alfow for full exposure and mobilisation of all parts
of the colon hikely to come within the sphere of operation The obliqus
muscle-shtting incisions do not give as good an exposure as the paramadian
and they do not offer the same facihity of approach if an unsuspecied second
carcinoma should be found in the colon at operation  We therefore reserve
ths incision for those patients who are old and feeble and also 1n whom the
carcinoma 1s so far advanced that a curc 1s unbkely The musclecutting
incisions 1n such cases have the undoubted advantage of speed of exposure
and closure

THe NecrssiTy of A FuLL ABpOMINAL EXPLORATION
The first stage of the operation after the peritoneum has been opened
s a thorough 1on of the abd 1 The liver 15 first
examined for the possible presence of palpable metastases as their existence
will alter the scope of the resection of the colon The whole of the lower
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Bacon (1948) showed that when sulphathalidine was admunstered for
three and 2 half days prior 1o operation tn doses of 01 g per kg body weight
the faecal coliform count was dimimished by 99 99 per cent It 1s this factor
of bowel sterihisation which 1s now possible associated with the imtial colomie
wrigations and the operative detail of the anastomosts that makes immediate
anastomosis without associated decompression the method of choice and
safety when dealing with all cancers of the colon above the level of the recto
sigmoid

When dealing with carcinoma of the recto sigmoid region by the method
of reconstructive abdomno perineal excision we consider that a transverse
colostomy should be carried out before the operation In such a procedure
partial breakdown of the Iine of suture 1s more likely because the blood supply
to the pelvic colon—which has been brought down nto the permeum-—s not
so copious as that supplying the bowel ends 1n other resections Therefore
there 1s a better chance to achieve primary union by ehmnating faecal flow
over the suture line until healing 1s complete

OPEN OR ASEPTIC ANASTOMOSIS?

The next point of debate 1s whether the anastomosis should be by the
open or by the so-called aseptic method The latter was ongnally introduced
by Parker and Kerr (1923) as a means of establishing contimuity of two ends
of bowel without exposing their lumina to the general peritoneal cavity Soiling
of the peritoneum with faeces escaping from the cut ends of the colon was thus
avoided

H H Kerr (1923) describes the procedure as follows —

Drvision of the intestinal walls 1s made between two narrow crushing clamps
placed first 1 actual contact and then slightly separated so that there 1s left between
them a narrow crushed area consisting practically of serosa and fibrous coat which
may be divided by knife or cautery

The basting stitch 1s a Cushing s continuous stitch without knots placed upon
the clamped incision with loops between the stitches crossing over the blades of th=
clamp When the clamp 1s removed and the stich at the same time drawn tight
the edges of the wncision are automatically inverted and held firmly pressed together
1 a strarght hine wathout any separation of the lips of the opening having occurred
The two mcisions so prepared are then placed side by side and are stitched together
around the whole circumference of the intestinal tube or of the new operative
openmg that 1s to be established When the last suture has been tied the basting
stitches are withdrawn the testinal canal or the new anastomotic stroma then
mstantly becomes patent

Modsfications of this method are also described by Fraser and Dott
(1924) Ranhin (1928) and Brenizer (1934) all of whom are advocates of this
type of anmastomosis It must be remembered however that the ascptic
method was introduced prior to the days of bowel chemotherapy when if
penitoneal contarmnation occurred the risks of infection were very real It
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represented o preat adsance an technique  but with modern pre-operative
treatment we consider that such methods of nistomosts are unnecess ary and
that 1 more certain union of the cut ends of the bowel can be achieved by
open amstomosts  Moreoser i anastomoses deep down in the pelvis
apphication of the climps neecssary for cirrying out an ascptic an istomosis
1 impossible when the extensive resections subsequently 1o be discussed are
undertaken  We therefore employ an open anastomosss in all cases

OPTFRATIVI® PRINCIPILS
IMMEDIATE PRr-0PIRATIVE CATHUTIRISATION O THE PATIENT

As soon as the patient s amesthetised and arranged on the operating
table he or she must be cathetenised  The discovery of a partiaily-distended
bladder after the abdomen has been opened may so obscure the operating
ficld that anastomoscs are rendered difficult where otherwise they would be
easy The decision 1o pass a catheter in such circumstances requires disturbance
of the patientand the dressings and thereby endangers the stenlity of the wound
In all colomic surgery no matter where the lesion may be sited catheterisation
must be carried out as a routine before the abdomen s opened  When the
assistant withdraws the catheter after all the urine has been drained away he
must press with his free hand firmly over the suprapubic region  Failure to do
this 1n an anaesthetised person will result 1n air bemng sucked through the
catheter and thus into the bladder and uts distension with air will prove as
embarrassing to the surgeon as though it were filled with urine

THr AspoviNaL INcistoN

In cases of neoplasm on the night side of the colon a right paramedian
mcision 1s best and for those on the left side a left one The ncision should
be generous enough to allow for full exposure and mobihisation of all parts
of the colon hkely to come within the sphere of operation The oblique
muscle slitting 1ncisions do not give as good an exposure as the paramedian
and they do not offer the same facility of approach if an unsuspected second
carcinoma should be found in the colon at operation We therefore reserve
this icision for those patients who are old and feeble and also 1n whom the
carcinoma 1s so far advanced that a cure 15 unlikely The muscle-cutting

meisions in such cases have the undoubted advantage of speed of exposure
and closure

THe Necessity oF A FULL AsDomiNAL EXPLORATION
The first stage of the operation after the peritoneum has been opened
1s a thorough exammnation of the abdominal contents The liver 1s first
examined for the possible presence of palpable metastises as therr existence
will alter the scope of the resection of the colon The whole of the lower
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Bacon (1948) showed that when sulphathalidine was admimstered for
three and a half days prior to operation 1n doses of 01 g per kg body weight
the faecal coliform count was dimmished by 99 99 per cent It 1s this factor
of bowel sterilisation which 15 now possible associated with the 1mtial colonic
irnigations and the operative detail of the anastomosis that makes immediate
anastomosis without associated decompression the method of choice and
safety when dealing with all cancers of the colon above the level of the recto
sigmoid

When dealing with carcinoma of the recto sigmoid region by the method
of reconstructive abdomino permeal excision we consider that a transverse
colostomy should be carried out before the operation In such a procedure
partial breakdown of the hine of suture 1s more likely because the blood supply
to the pelvic colon—which has been brought down into the permeum—is not
so copious as that supplying the bowel ends in other resections Therefore
there 1s a better chance to achieve primary union by elimtnating faecal flow
over the suture line until healing 1s complete

OPEN OR ASEPTIC ANASTOMOSIS?

The next poimnt of debate 1s whether the anastomosis should be by the
open or by the so<alled aseptic method The latter was origmally ntroduced
by Parker and Kerr (1923} as a means of establishing continuity of two ends
of bowel without expostng their lumina to the general penitoneal cavity Soiling
of the peritoneum with faeces escaping from the cut ends of the colon was thus
avoided

H H Kerr (1923) describes the procedure as follows —

Duviston of the ntesttnal walls 1s made between two narrow crushing clamps
placed first 1 actual contact and then shightly separated so that there 15 left between
them a narrow crushed area consisting practically of serosa and fibrous coat which
may be divided by knife or cautery

The basting stitch 1s a Cushing s continuous stitch without knots placed upon
the clamped 1ncision with loops between the stitches crossing, over the blades of the
clamp When the clamp 1s removed and the stitch at the same time drawn tight
the edges of the mciston are automatically mverted and held firmly pressed together
m a straight line without any separation of the hips of the opening having occurred
The two 1ncstons so prepared are then placed side by side and are stitched together
around the whole circumference of the intestinal tube or of the new operative
opening that is to be established When the last suture has been tied the basting
stitches are withdrawn the intestinal canal or the new anastomotic stroma then
nstantly becomes patent

Modifications of this method are also described by Fraser and Dott
(1924) Rankan (1928) and Brentzer {1934 all of whom are advocates of this
wpe of anastomosis It must be remembered however that the aseptic
method was ntroduced prior to the days of bowel chemotherapy when of
perttoneal contamination occurred the nisks of infection were very real It
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In the Trendelenbury position the small ntestines NIl into the upper
quadrant of the abdonund ¢ty They e readily mantained i that
posttion after ansertion of the self retumng retractor by suitable paching
with abdonunal packs  Then 11l that lies exposed n the ficld of operation
are those pirts of the bowel with which the surgeon has to deal

The subsequent procedure of the operation will vary m accordance with
the site of the growth but before proceeding further something must be said
concerming the suture matertal used 1n colome nastomoses

B
— e
] )

Fic 45 and Fic 4¢
Daagrams to dllustrate the method of approumation of the bowel ends used i all cases of
resection of the colon Fic 45 shows the imitia] layér of interrupted thread sutures and the
commencement of the calgut suture approumating the mucosal edges Fio 46 allustrates
the continuation of this latter suture using the Connel nversion stitch

Tur Suturc or THL BowtlL Enbps

Two layered anastomoses have been carried out 1n all our operations the
site of the anastomosis being reinforced by a few interrupted sutures The
superficial lines of sutures approximate the sero-muscular coats of the bowel
or where no peritoneal covering exists as tn anastomoses to the rectum or
ano-rectal region sero-muscular to fibro muscular coat (Fig 45) Interrupted
stitches of No 80 thread are used for these layers and we regard much of
the freedom from leakhing at the site of the anastomosis to the fact that
this matenial has been employed With thread a closer and firmer approxi
mation of the two layers of bowel wall can be achieved than with catgut and
there 1s no danger of any knot shpping Moreover there 1s no chance of the
ligature becoming absorbed before unton of the gut 1s complete The mucosal
edges are approximated by a continuous suture of No 0 catgut this suture
traversing all lavers of the adjacent edges of the bowel wall When it 1s
continued from the posterior to the anterior layer of the anastomosis a Connel
1nverston stitch 1s invanably used (Fig 46)

In ths stitch the needle traverses all layers of the wall of the gut passing
from the outside into its lumen The needle 1s then passed in the rewers;
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bowel 15 then searched to exclude a second carctnoma n addition to that
localised 1n the prehminary investigation of the patient Even though a baraum
enema has been carried out a secopd small neoplasm may have escaped
visualisation as has been pointed out 1n Chapter JII

THE TRENDELENBURG PoSITION

When the carcinoma 1s situated below the splentc flexure the patient 15
tipped mnto the Trendelenburg position the table betng angled to about 40
degrees (Fig 44) In mamtaimng the patient w this position there are two

Pmm v e e a o~ a

Fic 44
The Trendelenburg position used 1n operaftons 1npvolving
anastornoses deep n the pelvic cavily

pomnts that need special attention firstly the shoulder rests must be well
padded so that there 1s no danger of any pressure on the cervical plexus of
nerves with resultant nerve palsies secondly care must be taken to prevent
any pressure on the pophteal fossa by the angle formed in the table when it
has been broken behind the patient's knees Any pressure maintamed for
nearly two hours m this region may well give rise to post operative thrombosts
10 the popliteal vemn with all the complications assoctated with st This danger
will be ehnunated if the two parts of the table are covered with separate pieces
of heavy sorbo rubber
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abdonunal wall It 15 necessary to clamp the meso<colon before division s
bachflow cozing nd blecding from smull arteries in the posterior ibdominal
will will otherwise obscure the site of the disscction When the division has
reached the level of the hepatic flexure the trinsverse colon 1s pulled up 1nto

Fic 47

Right hemicolectomy The right half of the colon 1s being mobihised

by incision of the peritoneum in the paracolic gutter The hepatic

flexure has been separated from the duodenum with which it 15 1n

close contact

the wound and the middle colic artery 1s 1dentified 1n 1ts meso-colon This
main artery 1s carefully preserved from injury whilst the nght third of the
meso-colon 15 cut across close to 1ts origin from the postersor abdominal wall
The medial part of this incision 1s then carried forwards at right angles
towards the transverse colon reaching this at the point at which resection 1s
to be carried out Dunng this stage of ths dissection small branches of the
mddle colic artery will be cut across after being picked up with artery forceps
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direction from the lumen to the outside emerging 2 mm from the point at
which 1t was first inserted  When the catgut 15 pulled tight the mucosal edges
are completely mverted so that any difficulty n burying this edge during
the final layer of interrupted thread sutures 1s avoided completely Moreover
the stitch 15 absolutely haemostatic

OPERATIVE DETAIL
Radical Excision of Carcinoma of the Caecum or Ascending Colon

The pentoneum 1s incised along the right paracolic gutter from below
the lower border of the caecum as far up as the upper limit of the hepatic
flexure switable retraction by an assistant facilitating the latter part of this
preliminary dissection (Fig 47) At this point 1s seen the reflection of the
edge of the great omentum on to the junction of the lateral and posterior
walls of the abdomen Although mvolvement of the omentum 1s likely only
by direct extension from the primary neoplasm or by mfiltration from
glandular deposits 1t 1s advisable to remove that part associated with the
proximal transverse colon which 1s also to be included 1n the excision The
nght third of the omentum therefore 15 divided between artery forceps just
below the stomach and above the transverse colon It 1s best to start this
division towards the midhine and as 1t 15 carried out laterally 1t will meet
the mcision of the penitoneum 1n the paracolic gutter at its hughest point

A suitable area 1n the transverse colon—usually about 10 ¢cm from
the hepatic flexure—is then selected as the proposed site of section and
anastomosis Below this the great omentum 1s divided vertically

The nght side of the colon the caecum and the proximal 10 cm of
the small intestine are then mobilised mnwards This mobilisation 15 best
carried out by gauze dissection using spectally prepared 2 cm long swabs
which are held 1n long artery forceps and by occasional smps with the
scissors  The procedure 15 practically free from bleeding The ureter 1s
often drawn forwards and inwards as 1t lies Joosely attached to the mesentery
of the colon now being mobilised and if this should occur st must be stripped
gently backward toward the psoas muscle The spermatic or ovarian vessels
may Wikewse require freemng

High up in the dissection the hepatic flexure les 1n front and n close
proximity to the second part of the duodenum from which 1t 1s separated by
loose arcolar tissue Careful separation of these two structures 1§ required
at thus point When this flexure has been freed towards the mdime the
mobilised gut 15 held up into the wound and the 1leocolic and right colic
arterses supplying the region to be resected can be readily recogmsed These
and the accompanying vesns are freed close 1o their origins from the superior
mesentenic vessels and they are clamped and divided The ends are then
hgm?ll’]he ascending meso-colon and the distal few centimetres of the mesentery
are divided between artery forceps close to their reflection from the posterior
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passing through all theee Tnyers of the adjacent cdges of large and small
intestine completes the posterior Inyer of the anastomosis This 1s continued
to the anterior layer the mucosal edges being anverted by employing the
Connel type stitch  Just before the anterior layer 15 finally closed the clamps

Fic 48
Right hermcolectomy The nght stde of the colon has been removed and

of the tleum and the
transverse colon

applied to the bowel must be released 1 order to ensure that no bleeding 1s
comng from the hine of anastomosts Should a bleeding point be 1dentified
this must be under run and controlled by a small mattress suture The sero
muscular layer of 1leum and transverse colon are then drawn over this anterior
layer again by imterrupted thread stitches The anastomosis 1s further sealed
by stitching over 1t any portion of the omentum that 1s suitably placed

The raw area 1n the posterior abdominal wall 1s then recovered with
penttoneum  This 15 easily effected by stripping the pertoneum from the
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The appendices epiploicae and the great omentum are then dissected away
from the bowel in the region of the proposed line of section When the colon
15 Subsequently cut across a small cuff which 1s unobscured by fatty ussue
will thus have been made avatlable and an accurate closure of the open end
can then be achieved

The terminal mesentery which has previously been separated from the
posterior abdomunal wall 15 then divided outwards to reach the mesenteric
margin of the terminal leum some 10 ecm from the rleo caecal valve The
region of the bowel which 18 deprived of 1ts blood supply 15 then ready for
removal This dissection will have been performed with a neghgible loss of
blood

Crushing clamps are apphed to the 1leum distal to the proposed site of
section and to the colon proximal to the pomnt of subsequent division Laght
non-crushing clamps are used on the bowel which 1s 1o be retained Abdominal
packs are then arranged so as to protect the pertoneal cavsty from any
contamination  The gut 1s removed by cutting it across with scissors or hmfe
but not with duthermy If diathermy were used the constderable heat
generated mught cause delayed necrosis of the cut edge so that leahage from
the line of anastomosis might occur in the post-operative period

Although the ileum may safely be cut across at nght angles the colon
should be divided obliquely so that shightly more of 1ts antt mesenteric part
than of 1t5 mesenteric portion 1s removed This smportant dutail of colome
resection was emphasised by Lockhart Mummery (1917) He ponted out that
owing to the disttibution of the small vessels 1n the wall of the colon the vascular
supply of the anti mesenteric portion of the bowel was likely to be deficient
3f a section at nght angles were carried out

Continuity between the 1leum and the transverse colon may be established
by either a side to side 150 penistaltic union (Fig 48) or an end of deum to
side of transverse colon anastomosis We usually employ the former The
open ends of the 1leum and transverse colon therefore are closed the former
by a continuous through and through catgut suture which ss erther sub
sequently mvaginated mnto the ileum by a purse string suture or embedded
by a sero muscular one The closure of the end of the transverse colon 1s
best achieved by a continuous nversion Connel stitch the suture fine bewg
resnforced with 1nterrupted sero muscutar sutches of No 80 hnen thread Both
ends are then further sealed off by suturing over them any adjacent small tags

of ornentum mesocolon or mesentery The non<rushing clamps are then
removed

The next procedure 15 the anastomosis between the terminal leum and

transverse colon  The two porttions of bowel are approximated to each other
for about an inch by a sertes of mterrupted sero muscular sutures of No 8(;
hnen thread Non<rushing clamps are then applied to prevent spdlng 0
intestinal content mto the wound when the bowel 15 opened The approxi
mated transverse colon and rleum are then wncised A continuous gut suture
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between forceps placed close to sts orign from the posterior abdomsnal wall
At its Iter1l ends the nciston 1s carried forwards to the flexures  The
transverse colon nd sts appendages are now ready for removal 1nd after
clamps have been applied to the bowel 1t 1s divided through the flexure on
aither side

Fig 50
Exciston of the transverse colon The middle colic artery 1s ligated and
divided close to its onigin from the superior mesenteric artery

The cut ends of the colon are drawn towards one another It may be
found that the prehminary mobihsation of the ascending and descending
colons has been insufficient to perrt them to be approximated without tension
In such a case further mobilisation must be carried out by stripping the colon
more extensively from 1its loose attachment to the postertor abdominal wall
The surgeon need never feel worried that he may be unable to achieve
approximatton as this 1s always possible

The first layer of the anastomosis 1s a sero muscular one with interrupted
thread sutures It 1s far sumpler 1n any end to-end anastomosis to insert all
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muscles of the lateral abdominal wall and suturing 1t to the medial free edge
of pertoneum which 1s left after the removal of the ascending colon A certan
amount of ooze 15 Iikely from this area and 1t 1s wise to drain 1t The tube
may be brought out either through the main incision or through a stab wound
i the flank  The abdominal wound 1s then closed

Fic 49
Excision of the transverse colon The omentum between the upper margin
of the transverse colon and the stomach 1s being divided

Radical Excision of Carcinoma of the Transverse Colon
Radical treatment of this condition requires removal of the whole of the
transverse colon 1ts meso-colon and the attached omentum After suitable
1solation of the operation site with abdominal packs the lesser sac of perton
eum 1s opened by dividing the omentum just above the upper margin of the
colon (Fig 49) The division 1s carried laterally to the night and to the left as
far as the flexures where the incision 1s carried downward The upper portion
of the pentoneum of the paracolic gutters 15 thus incised allowing the
ascending and descending colons to be mobiised The supporting peritoneal
hgaments of the flexures are also divided
~ " “The transverse colon 1s then held upwards 1nto the wound and the middle
colic artery 1s 1dentified close to its ongin 1t 15 1solated divided wath artery
forceps and ligated (Fig 50) The base of the mesocolon 1s then divided
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The medial penitoneal reflection from the colon on to the posterior abdomtnal
wall 1s also incised ‘This incision extends from the rectum to 1 point about
5 cm above the diviston of the 1orta at which level the ferior mesen
teric artery branches from tins structure  The colon 1s drawn inwards towards

Fic 52
Excision of the transverse colon Contimmity has been established following
mobilisation by anastomosts of the hepatic to the splenic flexure

the mudline by blunt dissection of 1ts exposed meso-colon and by separation
of retaimng fibro fatty bands with cuts of the scissors  As the mobilisation
extends upwards to involve the splenic flexure the condensation of the peri
toneum which forms the phrenico-colic igament will require division  As soon
as this has been cut through the flexure can be drawn inwards 1nto the wound

At this juncture the ureters on both sides must be 1dentified and separated
from the lateral reflections of pentoneum The ureters are then followed and
partially dissected away from their supporting tissues well down into the
pelvis Sometimes the ureter on the left side 15 adherent to the fibro fatty
structures of the mobilised meso<colon and 1n such cases 1t must be separated
therefrom with gentle dissection in order to avoid any damage to 1ts blood
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these sutures placed at intervals of about 2 mm  before they are tied (Fig 51)
In order to avoid any tangling of the threads the ends of each stitch are
grasped 1n an artery forcep and one of the handle rings of this 1s passed over
the end of a simlar pair of longer forceps When all the stitches have been
nserted the assistant pushes the gut ends
together and supports them i this post
ton handing to the surgeon one by one
the artery forceps in which the thread
ends are secured These are then tied
As the handle of each forcep has been
shipped over the end of a large forcep m
the order in which the stiches were
wserted there can be no confusion 1n the
order 1n which they are presented to the
surgeon for tymg It 1s best to cut each
stitch as 1t 1s tied except the first and last
B of the row which secured 1n artery for
16 51
Diagram to illustrate the msertion of C€PS Wil serve to identify the limuts of
all sero muscular sutures before they the layer when the next line of stitches
are tied 1s being nserted
A continuous gut suture passing through all coats of the two edges of
the bowel completes the posterior line of anastomosis and 1s carried forward
on to the anterior layer Inversion of the mucosa 1s achieved by the Connel
stitch The sero muscular layers are approximated over this line of sutures
again by interrupted linen thread stitches and the anastomotic lines are
covered further by suturing over them any adjacent appendices epiploicae
(Fig 52) Raw areas left by the excision and by the mobilisation of the
ascending and descending colons can be partially covered with perstoneum
stripped from the lateral abdommal wall The wound 1s closed with dramnage
to these areas
Radical Excision of the Hepatic Flexure
The possibility that lymph glands may be involved around the ongms of
both muddle colic and right colic arteries necessitates extensive resection n
growths of this region Radical removal therefore can only be achieved by
combining the two resections described above (Fig 53) An anastomosis
between the small intestine and the more distal part of the spleme flexure
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carried out 1n a fashion 1dentical to that d d 1n the »sis between
the ileum and transverse colon will then restore the continuty of the bowel
(Fig 54

Radical Excision of Carcinoma of the Descending or Pelvic Colon

The desirability of carrying out a hemicolectomy 1n all such cases if the
widest possible excision of the lymphatic area of dramnage 1s to be attempted
has been explained n a previous chapter The peritonzum of the lateral para
colic gutter 1s incised from the upper rectum to the splenic flexure (Fig 55)
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male where the peritoneal reflection hes it @ higher Jevel than in the femnle
the reeto vesical septum is incised and the rectum 1s separted from the bladder
as far as the upper part of the prostate  This disscction combined with the
diision of the upper third of the lateral ligaments 1n both sexes mobilises
the rectum so that its lower part can be drawn up into the pelvis The final
anastomosts to the lower rectal end 1s thereby rendered casier

Fic 54
Radical excision 1n a case of carcinoma of the hepatic flexure The a
e:
mobilised as shown in the previous figure have been excised and conlm:u?;
re established by anastomosts of the termmal ifeum to the splemic flexure

The rectum 1s then mobilised from 1ts posterior attachments The pelvic
meso-colon 15 1ncised at its reflection on to the postertor abdommal wall
opposite the upper sacral segment thus enabling the hand to be passed down
mto the pelvis between the sacrum and the rectum thereby separating the
loose fibro fatty tissue which alone connects the two structures Mobilisation
of the rectum to the extent required by the dissection 1s then complete

The colon 1s then held over towards the midhine and the ongin of the
nferior 1c artery 1s dentified at the root of the meso-colon It 1s
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supply The spermatic or ovartan vessels may be similarly adherent and
require dissectron away from the meso-colon

FIG 53
Radical excision 1 a case of carcitnoma of the hepatic flexure The ascending colon the
hepatic flexure and the transverse colon are being mobilised prior to exciston The mrddle
colic artery has been 1solated at sts ongin and following double ligation 1s bemg prcked
up with artery forceps

The two peritoneal ncistons on either side of the rectum are now joined
by ncising the penitoneum at its Iine of reflection on to the uterus or bladder
according to the sex of the patient (Fig 56) From these structures the pert
toneum s stripped so that an edge 1s available for subsequent suture In the
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male where the perstone 1l reflection lies st 1 hugher level than n the female
the recto-vesicad septum 1s tnessed 1ad the rectum 15 sep i sted from the bladder
s far as the upper part of the prostue  Thus dissection combined with the
division of the upper third of the Diterdd liguments 1o both sexes mobiliscs
the rectum so that ats fower part ein be driwn up into the pelvis  The final
anastomosis to the lower recttl end 15 thereby rendered easier

Fio 54
Radical exeivion 1n a case of carcinoma of the hepatic flexure  The areas
mobilised as shown tn the previous figure have been cxcised and contimuity
re-established by anastomosis of the terminal leum to the splenic flexure

The rectum 1s then mobilised from its posterior attachments The pelvic
meso<colon 15 1ncised at its reflection on to the posterior abdommnal wall
opposite the upper sacral segment thus enabling the hand to be passed down
;nm the pelvis between the sacrum and the rectum thereby separating the
oose fibro-fatty tissue which alone connects the two structures  Mobilisation
of the rectum to the extent required by the dissection 1s then complete
; The colon 15 then held over towards the midline and the ongin of the
mlertor Ic artery 1s 1d i at the root of the meso-colon It 15
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supply The spermatic or ovaran vessels may be sumilarly adherent and
require dissectton away from the meso-colon

Fig 53
Radical excision 1n a case of carcinoma of the hepatic flexure The ascending colon (;{C
hepatic flexure and the transverse colon are betng mobilised prior to exciston The mud ;
colic artery has been 1solated at its ongin and following double Ligation 1s being piche
up with artery forceps

The two peritoneal ncisions on either side of the rectum are now joned
by mncising the pentoneum at 1ts line of reflection on to the uterus or bladder
according to the sex of the patient (Fig 56) From these structures the PC“‘
toneum 1s stripped so that an edge 1s available for subsequent suture In the
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laterilly the line of maision wall meet the divided peritoncum of the lateral
paracolic gutter at the splenic flexure With the separntion of the omental
atrchment to the stomach the trinsverse colon becomes more mobile and
1t can then be estimated with what case 1ts distal end will stretch down into

Fic 56
Radical excision for carcinoma of the descending or pelvic colon  The inciston of the
penitoneum at the side of the rectum 1s continued downwards and the reflection on to
the bladder 1s diided

the pelvis for the subsequent anastomosis  Should any difficulty be apparent
further mobihisation of this portion of the colon may be achieved by dividing
the upper leaf of the pentoneum of the transverse meso-colon and the many
underlying fibro fatty bands which support and tether the transverse colon
to the posterior abdomimal wall The ease with which the colon may be
brought down 1nto the pelvis to the rectum 1s then apparent

That portion of the distal end of the transverse colon which 1s to serve
for the anastomosis 1s then selected and 1ts arterial supply 1s 1dentified This
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divided between artery forceps and ligated The whole of the posterior attach
ment of the mobilised meso-colon of the pelvic and descending portions of
the large bowel 1s then cut across close to the reflection on to the posterior
abdominal wall The 1nciston 1s made between artery forceps to prevent the
backflow of blood from the severed veins which would otherwise leak mto

3
clliteeg it
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Fic 55
Radical excision for carcinoma of the descending or pelvic colon Commencing mobili
satton of the whole of the left side of the colon

the wound and obscure the field of operation Separation 15 continued as far
as the splenic flexure so that the whole length of colon between 1t and the
mid rectal region hes free from any attachment except its continuity with the
bowel above and below

Separation of the left half of the great omentum from 1ts attachment to
{he stomach 1s then carried out the lesser sac of peritoneum being thereby
opened  As the division of this structure between artery forceps proceeds
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muddic third there 1s nsufficient room to apply a non<rushing clamp below
the sute of proposed seetion A clamp 1s therefore apphed to the rectum
above this line and supporting its lower part with two Babcock s ntestinal
forceps placed one on cither side the rectum 1s cut across with scissors thus
completing the excision of the left side of the colon (Cig 58)

The rectal stump 15 then held open with the Babcock s forceps and 1s
swabbed out with gauze swabs sorhed in a solution of 1 500 perchlonde of
mercury The end of the transverse colon 1s similarly treated so that no faecal
particles arc present to contammnate the line of anastomosis which 1s now to
be made (Fig 59)

Fic 58
Photograph of a specimen removed by left hemicolectomy The
growth 13 situated at the junction of the descending and pelvic
portions of the colon

It will be appreciated from the above description that the end of the
transverse colon 1s to be anastomosed to a rectal stump that 1s devoid of
pentoneal covering Where such a layer 1s absent we are particularly con
vinced of the value of using interrupted thread and not catgut sutures on the
mitial ine of the anastomosis In this operation more than n any of the
other resections the advantages of inserting the whole line of sutures before
they are tied will soon be appreciated by the surgeon who 1s working deep
1n the pelvis Each stitch 1n the first layer which will approximate fibro
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15 derwved from subsidiary branches of the left branch of the middle colic
artery and care must be taken to avoid any njury to the main vessel The
meso-colon oppostte the pomnt of selection 15 ncised back to the postertor

Fic 57
Radical exaision for carcinoma of the descending or pelvic colon
left side of the colon the terminal portion of the (ransverse colon and the upper part of
the rectum have been mobilised The hines of section through the upper third of the rectum
and the distal third of the transverse colon are indtcated

The whole of the

wall and the ncision 1s then continued outwards to jon that which has
severed the meso-colon of the left side of the bowel

The great omentum 15 divided vertically opposite the pont 1n the trans
verse colon selected for section The dissection 1s now completed Suitable
clamps are apphed to the distal end of the transverse colon and it 1s then
divided (F1ig 57) Because of the low site of division of the rectum through 1ts
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the longrtudinal fibres of the outer muscle cont of this organ  Inserting the
shitches 1 this way will produce 1 shght puchening of the edge of the rectum
when the stitches are finally tued  1n all cases the cut end of the colon 1s smaller
than that of the rectum and tins 1s therefore no disadvantage Once this
imtial hine of anastomosts has been established no difficulty will be expenienced
in completing the further 1yers the suturing of which 1s carnied out m a
manncr identical to that previously desenibed  In view of the fact that the
rectum has no peritoncal covening and because there 1s no adjacent tissue
with which the suture line can be reinforced 1t ts wise to add a third layer of
tnterrupted sutures to the standard two which are now completed This last
hne agan approumates the fibro-muscular coat of the rectum to the sero
muscular coat of the colon 1n this final hine of anastomosis the sutures are
placed much morc widely apart five or six being as many as are required
When continuity of the bowel has been completed the transverse colon will
pass over the brim of the pelvis  Although 1t cannot be lifted forward to any
extent it lies comfortably and under no tension
The edge of the pentoncum covering the bladder or uterus according
to the sex of the patient which was freed at an earlier stage 1n the operation
1s now sutured to the transverse colon just above the site of the anastomosis
It 15 impossible to reperstonealise wholly the lateral paracolic gutter by
stripping up the peritoneum of the lateral abdominal wall and suturing 1t to
the transverse colon as this part of the bowel now occupies a position well
medsal to that which the left side of the colon previously filled In its lower
part above the anastomosis the peritoneum 1s sutured to the bowel But
above this level no attempt 1s made to cover the remaimng raw area No
Wk effect scems to result from leaving this and if for any cause the abdomen
15 re-opened some months later a natural reperitoneahsation of the area will
be found to have occurred
It 1s however essential to suture the free edge of the transverse meso
colon to the medial free edge of the peritoneum of the posterior abdominal
wall m order to prevent the small ntestine pushing behind the large bowel
and becoming obstructed Before 1t was appreciated that the transverse colon
must be sutured accurately to the posterior abdominal wall two of our cases
became obstructed in the post-operative period and operation revealed that
both were due to this cause The subsequent recovery of these patients was
then uninterrupted
A dramage tube 1s then passed down 1nto the pelvis through the recon
stituted peritoneum ats length being such that the end reaches down to the
side of the hine of anastomosis The wound 1s then closed the drainage tube
being brought out through its lower end This tube should not emerge through
a separate stab incision 1n the left thac fossa Should leakage occur from the
suture Iine the discharge will not dram well through this longer track and
spreading 1nfection 1s Iikely to result In our few cases in which there has
been slight faecal discharge the fistula has caused no constitutional disturb
ance and has always closed quickly when the dramage tube has been brought
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muscular coat of rectum to sero muscular coat of transverse colon 1s difficult
to mnsert with accuracy mnto the former structure and 1t 1s st more difficult
1f the field of vision 1s partally obscured by the transverse colon that has been
brought down when the firs¢ suture has been tied  }f the stitches are all inserted
before they are tied the mmmimum difficulty will be expenienced 1n completing
this difficult layer of the anastomosis

)\& \\

Fic 59
Radical excision for carcinoma of the descending or pelvic cofon The end of the
transverse colon 1s beng approximated to the open end of the middle third of the
rectum  The insets iifustrate the anastomosis of the two ends

Although the rectum at the level of the anastomoss 15 devoid of peritoneal
covering there 1s Intle tendency for the stitches to cut out provided that 4
pood bute of the rectal wall ts taken up with each stich In addition 1t 15
best 1o smsert these stitches parallel not at nght angles to the open end of
the rectal stump By so doing there 15 less likelthood of therr tearing through
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the Tongituchinal fibres of the outer musele cont of this organ  Inscrting the
stitches 1n this way will produce a slight puckering of the edge of the rectum
when the stitches are fin1lly tied  In all cases the cut end of the colon 1s smalter
than that of the rectum and this 1s therefore no disadvantage Once this
mtal line of anastomosss has been established no difficulty will be experienced
w completing the further layers the suturing of which 1s carried out w a
manner dentical to that previously described  In view of the fact that the
rectum has no peritoneal covening and because there 1s no adjacent tissue
with which the suture line can be reinforced 1t 15 wise to add a third layer of
iterrupted sutures to the standard t(wo which are now completed Ths last
line apain approximates the fibro muscular coat of the rectum to the sero-
muscular coat of the colon In this final hne of anastomosts the sutures are
placed much more widely apart five or six baing as many as are required
When continuity of the bowel has been completed the transverse colon will
pass over the brim of the pelvis  Although 1t cannot be hifted forward to any
extent 1t lies comfortably and under no tension
The edge of the peritoncum covening the bladder or uterus according
to the sex of the patient which was freed at an earlier stage in the operation
Is now sutured to the transverse colon just abose the site of the anastomosis
It 15 impossible to reperitonealise wholly the lateral paracolic gutter by
stripping up the peritoneum of the lateral abdomunal wall and sutuning 1t to
the transverse colon as this part of the bowel now occupies a position well
medial to that which the left side of the colon previously filled In 1ts Jower
part above the anastomosis the peritoneum 1s sutured to the bowel But
above this level no attempt 1s made to cover the remaiming raw area No
1l effect seems to result from leaving this and if for any cause the abdomen
1s re-opened some months later a natural reperitoneahsation of the area will
be found to have occurred
It s however essential 1o suture the free edge of the transverse meso-
colon to the medial free edge of the pentoneum of the posterior abdomnal
wall in order to prevent the small intestine pushing behind the large bowel
and becoming obstructed Before 1t was appreciated that the transyverse colon
must be sutured accurately to the posterior abdominal wall two of our cases
became obstructed 1n the post-operative pertod and operation revealed that
both were due to this cause  The subsequent recovery of these patients was
then uminterrupted
A dramage tube 1s then passed down 1nto the pelvis through the recon
stituted penitoneum 1ts length being such that the end reaches down to the
side of the line of anastomosis The wound 1s then closed the drainage tube
being brought out through sts lower end This tube should not emerge through
a separate stab inciston 1n the left iliac fossa Should leahage occur from the
suture lne the discharge will not drain well through this longer track and
spreading infection 1s Likely to result In our few cases 1m which there has
been slight faecal discharge the fistula has caused no constitutional disturb
ance and has always closed quickly when the drainage tube has been brought
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out 1n the suprapubic position In one case 1n which the tube was brought out
through a separate stab wound however the mefficient drainage resulted
1 the formation of a pelvic abscess which required subsequent mncision

Fic 60
hows the
Radical excision for carcinoma of the splemic flexure  The illustration sl
dwiston of the muiddle colic and the left colic arteres close to theie ongins  The are;
of colon supplied by these arteries and the accompanying meso-colon is then excise!

Radrcal Excsion of Carcinoma of the Splemic Flexure

In considering the lymphatic anatomy of the colon the close assocmm;n
of the lymphatics and their glands with the arterial supply has been notcld n
the operation previously described for radical excision of cancer mvobv‘u:g
the descending or pelvic portions of the colon we emphasised the desirabihity
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of ligating the arterses close to ther ongm from the mun arterl trunks of
the widest possible zone of potentil spread of the discise 15 to be removed

n cancer involyving the splenic flexure it 15 necessary to modify the extent
of the rdical excision required by the principles laid down  This 1s on account

Fig 6l
Radical excision for carcmoma of the splenic flexure Restoration of contimnty
has been established by anastomosts of the hepatic flexure to the upper end
of the pelvic colon

of the very extensive excision that would result from adhering to thess concepts
and the impracticability of establishing continuity of the colon at the end of
such a procedure The blood supply to the splenic flexure 1s as has been
explained (see Chapter 4) a dual one It 1s denved partly from the middle
colic artery and partly from the inferior mesenteric artery The higation of both
of these vessels at their origins would deprive the distal portion of the hepatic
flexure the whole of the transverse descending and pelvic portions of the
colon and the upper part of the rectum of their blood supply It would there
fore necessitate their removal Apart from the extent of such an excision 1t
would be difficult to mobilise the proximal part of the hepatc flexure to allow
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1t to be brought down to the rectal sturnp for subsequent anastomosis The
operation would have to constst of a total colectomy with anastomosis of the
small intestine to the rectum—a procedure which 1n such cases 1s outside the
bounds of practicability

The excision therefore 1s modified and the radical excision carried out
mvolves ligation of the middle colic artery at ats origin and the left colic
vessel at the pownt where 1t 1s given off from the mferior mesenteric artery
(Fig 60) That portion of the bowel deprived of ats blood supply consists
then of the transverse and descending colons and continwty can be established
by anastomosts of the distal end of the hepatic flexure to the pelvic colon
(Fig 61) The detail of the operation therefore 1s a combination of that
described under  Radical excision for carcinoma of the transverse colon
and that which follows under the heading Modified radical excision for
carcinoma of the descending colon

A less radical removal of growths 1n this region 1nvolves ligation of the
left branch of the middle colic artery and the left colic vessel so that the
distal part only of the transverse colon 1s removed with the descending colon
continuity being established by anastomosis of the free end of the transvers:
colon to the upper end of the pelvic colon However 1t would seem that
especially in the growths which mainly mvolve the proximal portion of the
flexure the wider excision offers a better chance of permanent cure to the
patient  Also the techmque of the operation presents no difficulues It should
be carried out on all patients except those who have more distant secondary
deposits or those unlikely to stand anything more than a limited operation
because of their general condition

Modified Radical Exciston for Carcmoma of the Descending Colon

As 1n the procedures previously described the small intestines are packed
away from the field of operation The peritoneum 1s then incised along the left
paracolic gutter from the level of the upper third of the pelvic colon up to the
splemc flexure The pertoneal folds supporting this angle n the colon :llire
cut through and the descending colon and the flexure are mobilised mwar il
This separation from the posterior abdomnal wall 1s aided by using smal
swabs of the type described any fibrous bands which anchor the colon belzg
cut through with saissors The ureter and spermatic vessels must then be
identified and 1f adherent to the mobilsed mesentery they are separited so
that they lie away from the bowel on the posterior abdominal wall

The omentum 1s then divided above the distal half of the transverse colon
thus opening the lesser sac of peritoneum Where 1t joins the peritoneunt ?f
the lateral abdominal wall the ncision will unite with that made 1n the Jeft
paracolic gutter By dividing the omentum above the distal half of the tran;
verse colon increased mobility 15 given to tlfxc llmm dstructure so that 1ts su

approximation to the pelvic colon 1s facihitater

Sequs}‘l}t]g ‘])gft side of the co]olrjl 1s lifted up 1nto the wound and the left cohe
artery dissected clear of the fibro fatty tissue 1n the mesentery close to ats
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ongin from the inferior mesenteric artery It 15 divided between forceps and
ligatured The mesentery of the descending colon s then cut across between
artery forceps close to ats peritoncal reflection on to the posterior abdominal
wall At tts upper limat the inctston 1s continued through the left extremity of
the transverse meso-colon and then forward to the mesenteric margin of the
correspondimng portion of the transverse colon  Below the meision mn the
descending meso-colon 1s carried outwards through the upper part of the
pelvic mesocolon to the margin of the pelvic colon The colon between
these two ponts 1s then cxcised after sustable clamps have been applied to the

bowel and after the pentoneal cavity has been protected with abdomnal
packs

In most cases the cut end of the transverse colon can be brought down
to that of the pelvic colon with great ease I 1t appears that the subsequent
anastomosts 1s hikely to be under any tension whatsoever further incision of
the omentum between the stomach and transverse colon will usually give the
added mobihsation required Further lengtheming of the transverse colon can
also be achieved by incising the peritoncum of the upper layer of 1ts meso-
colon followed by division of some of the many fibrous bands that form its
frameworh Careful section of these will allow the end of the transverse colon
10 be brought down a further few centimetres

The anastomosts between the two ends of the colon is proceeded with 1n
a way 1dentical to that previously described A drainage tube 1s passed down
to the site of the anastomosts and the wound 1s closed

Modified Radical Excision for Carcinoma of the Pelvic Colon

After the usual isolation of the field of operation the penitoneum 1s incised
along the left side of the root of the pelvic mesocolon The incision 1s carned
downwards into the pelvis at the side of the intraperitoneal portion of the
rectum where according to the sex of the patient the pentoneum 1s reflected
on to the bladder or uterus The 1ncision 1s continued inwards to divide this
perttoneal reflection The peritoneum on the right side of the mesocolon 1s
similarly divided and passing down the night side of the upper part of the
rectum the ncision meets the divided penitoneal reflection on to the bladder
or uterus In the male patient the rectum 1s then further separated from the
bladder for about 2 cm  partly by blunt dissection with small swabs and partly
with scissor dissection  As has been explained in Chapter IV the upper part
of the rectum which 1s deprived of 1ts blood supply has to be removed 1n this
operation This separation will allow the lower part of the rectum to be drawn
up so that the subsequent a sis will be facil d The peritoneum 1s
then stripped from the pelvic walls so that both ureters are fully identified and
the upper thirds of the lateral rectal ligaments can then be divided without
fear of injury to these structures A few bleeding points from small branches

of the middle haemorrhoidal vessels may be encountered but these are readily
controllable with diathermy
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The Jower pelvic colon and rectum are loosely attached to the sacrum
by fibro fatty tissue and this attachment 15 separated by blunt dissection
together with a few smps of the scissors It 1s then necessary to expose the
wnfertor mesenteric artery at the base of the upper part of the pelvic meso

Fi 62
The modified radical excision 1n a case of carcinoma of the pelvic colon The
mferior mesenteric artery has been identified just below the point of origin of
1ts teft colic branch and 1t 1s being ligated at this level The pelvic colon and
the upper part of the rectum are deprived of their blood supply and are resected

colon At this Ievel the left cohe artery has already been given off and 1ts
origin may not be seen  But s descending branch and the sigmordal artenes
will be idenufied readily The mawm artery 1s cut between artety forceps
above the ongin of the first sigmoidal artery The meso<colon 1s then cut
outwards towards the bowel the mcision reaching this at the Jevel of the loner
part of the descending colon The pelvic colon and the upper rectum are now

102



OPCRATIVI' TLCHNIQUD IN THI NON-ORSTRUCTED CASL

all but completely freed from these attachments 1 few bands of fibro fatty
tissue 1lone requiring diviston at the upper part of the pelvic mesocolon
Before removal of this part of the bowel the descending colon should
be more fully mobilised so that the lower end may be brought down to the
rectum without difficulty The pentonea! reflection along the paracolic gutter
1s therefore maised upwards 1n some cases s far as the splenic flexure The
colon 1s then separated from its posterior attachments and brought towards the
mid hne 1y fibrous bands in the meso-colon that bind it down being divided
Extensive dissection 1s rarely required and there 1s no difficulty 1n obtaming
adequate mobilisation
The region of bowel deprived of 1its blood supply 1s then excised (Fig
62) Tt 1s possible to apply ntestinal clamps at the upper level of this excision
a soft clamp to the descending colon and a crushing clamp to the pelvic colon
But at 1ts lower end although a curved crushing clamp may be applied to
the bowel just prouimal to the line of the proposed section a clamp on the
rectal stump 15 impracticable for the reasons previously described Before
the rectum 1s cut across 1t 1s best to steady 1t by means of Babcock s tntestinal
forceps placed on esther side of the bowel below the proposed line of section
These clamps will also prevent retraction of the rectal stump when the division
1s completed  Following resection of the bowel any faecal matersal s cleared
from 1ts exposed ends with moist swabs Anastomosis between the cut end
of the descending colon and the rectal stump 1s then completed by adopting
the techmique described in considering the operation of left hemicolectomy
Raw areas are repentonealised the free edge of the peritoneum over the
lower part of the bladder or uterus according to the sex of the patient being
sutured to the descending colon just above the line of anastomosis A spht
dranage tube 15 passed down to the side of the anatomosis through the
pentoneum of the floor of the pelvis and the wound 1s closed
Radical Exaision of Carcinoma of the Junction of the Pelvic Colon and
Descending Colon
In such cases left hemicolectomy must be undertaken as the lymphatics
drainmng this region will follow the upper sigmoidal artery as well as the
descending branch of the left colic artery Any alternative to this procedure
1s 1n the nature of a local wedge excision only and except 1n the very old and
feeble 1t must be avoided
Radical Excision of Carcinoma of the Pelvi Rectal Junction
As has been explained previously opiion varies with regard to the essen
tial area of excision necessary m such cases and only many years of careful
follow up can provide the final answer The operation of anterior resection 1s
identical to that described n the section on  modified radical excision for
carcinoma of the pelvic colon  The alternative method of reconstructive
abdomino perineal excision described by Pannett (1935) and the abdominal
perneal excision of Miles (1908) will therefore be detarded
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RECONSTRUCTIVE ABDOMINO-PERINEAL EXCISION OF THE PELVIC COLON AND

RecTum

In view of the possibility of implantation of carcinoma cells into
the raw edges of the cut end of the rectum as suggested by Goligher
Dukes and Bussey (1951) espectal precautions must be taken m an operation
that aims at sphincter preservation Before the abdomen 15 opened therefore
the patient 15 sigmoidoscoped by an assistant and the bowel below the growth
1s swabbed with pledglets of cotton wool soaked 1n a solution of 1 500 per
chloride of mercury Before removing the scope a similar pledglet 1s packed
mnto the bowel just below the growth so that any fragments broken off during
the operation will be held up by this plug of cotton wool This plug will be
contained 1n that part of the bowel which 1s to be excised so that the rectum
below this Tevel should be free from any contamination by growth As an
added precaution the rectal stump 1s swabbed out with moist gauze swabs
soaked 1n the same solution before the anastomosts 1s commenced

The 1mtial stages of the operation are essentially those of the abdomimo
perineal operation The peritoneum on either side of the colon and the rectum
1s mcised  The lower ends of these ncisions are united by dividing the pent
toneum at 1ts Iine of reflection on to the bladder or on to the uterus according
to the sex of the patient (Fig 63) The bowel 1s separated posteriorly from
its attachments to the sacrum and anteriotly from the postenior wall of the
bladder and the prostate 1n the male and from the upper part of the vagimal
vault 1n the female It 1s essential that this anterior separation shall be exten
sive and carried down to the level of the pelvic diaphragm  After 1dentification
of the ureters the lateral ligaments of the rectum are divided for the whole
of their extent the operation having so far proceeded along classic lines

The 1ncision 1n the peritoneum along the outer side of the pelvie colon
1s then continued upwards towards the splenic flexure and the descending
colon 1s mobilised nwards It 1s then necessary to examne the vascular
supply to the upper part of the pelvic colon which 1s to be brought down 1nto
the perineum for subsequent anastomosis The vascular pattern 1n this area
varies from mdividual to individual but close to the mesenteric margin of the
bowel a vascular arcade connecting the sigmoidal vessels 15 usually present
The upper part of this arcade communicates with the descending branch of
the left colic artery The inferior mesenteric artery 1s identified and 15 divided
below the point at which 1ts first sigmoidal branch 1s given off The meso
colon 1s cut across below and parallel to the latter artery as far as the artersal
arcade ‘The mcision 1n the meso-colon 15 then continued downwards on the
mesenteric side of this arcade for about seven cm

1t will now be apparent that the main structure preventing further elonga
tion of the upper part of the pelvic colon s the first sigmoidal artery which
tethering the bowel to the inferior mesenteric artery prevents its natural culrve
from straightening out Reliance on the blood supply to this part of }hchculofr:
must be placed on this artery and not on the descending branch of the Ief
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colic artery which s noted also supplics the arterat arcade  The first sigmord
artery must therefore be carefully preserved  Nevertheless some increase
n ats length may be achieved by incision of the fibro-fatty bands that support
1t 1n the mesocolon  This freeing of the artery must be continued up to its
ongin from the mferior mesenteric vessel  Division of similar bands 1n the

Fic 63
Reconstructive abdomino perineal exciston for a tumour in the
pelvi rectal region  The peritoneal reflections from the pelvic meso
colon and from the lateral aspects of the rectum are being divided
Anteriorly the perttoneal reflection from the rectum on 1o the bladder
has been incised The infersor mesenteric artery 1s divided below the
origin of 1ts first sigmoidal branch

pelvic meso-colon and the lower part of the descending meso-colon will like
wise produce further elongation of the bowel by straightening out any pucher
1ngs that normally exist

The length of the first sigmoidal artery varies  Where 1t 15 short sufficient
straightening of the upper part of the pelvic colon to allow 1t to reach the
perineum cannot be achieved The surgeon therefore has to decide at this
stage whether a sphincter preserving operation 1s feasible If the colon at the
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level of the lowermost pomnt n the divided meso-colon can be pushed down
as far as the pelvic diaphragm with ease anastomosis with the ano rectal
junction Wil be possible If 11 15 obvious that this part of the colon will not
reach the pelvic floor or that the gut when reaching 1t 1s under any tenston
whatsoever the attempt at sphincter preservation must be abandoned and a
fult abdomino perimeal exciston must be proceeded with

Fic 64
mobilised pelvic colon has been pushed tato the pelvic cavity The
pTZ;:mneal ﬂoorp;f the pelvis is berng reconstructed and sutured to the
wall of the upper part of the pelyvic colon

1t 15 then essential to make absolutely certain that the blood supply to
the colon at the proposed pomt of anastomosis opposite the dnided meso-
colon 1s assured The artennal arcade at this level 15 therefore cut acros:
before picking 1t up with artery forceps and free bleeding wiil indicate ;15[
adequate blood supply If bleeding does not 1ake place the surgeon mi
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consider a pomnt higher up tn the colon for the site of his subsequent anasto-
mosts If such a point 1s too hugh to allow the pelvic colon to be brought
down to the pelvic floor frecly an abdomno-perineal excision of the Miless
type 15 required

Fic 65

Reconstructive abdomino-perineal excision, the penipeal staze of the operatton In
the upper dragram the skin flap has been dissected downwards and the coceyx with
the attached fevatores ant muscle has been removed. Ia the lower dugram the bowel
has been drawn out of the wound and trans-section of the pelvic colon 1s bemng
carnied out The pubo-rectalis muscle 1s seen surrounding the ano-rectal remon

If 1t 1s possible to continue with the sphincter preserving operation the
freed colon 1s then pushed down mto the cavity of the pelvis and the pent
toneum of the pelvic floor 1s re formed and sutured around the emerging
colon as high up as 1s feastble (Fig 64) A transverse colostomy 15 now
formed and the abdomen 1s closed
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The patient 15 turned on to his right side A curved skin meiston 1s made
extending from just behund the anal onifice to the lower part of the sacrum
and the flap 1s reflected The coccyx 1s then separated from the sacrum
through the sacro coccygeal jomt and severed from its attachments A finger
can now be passed 1nto the wound above the posterior halves of the levatores
am muscles which are then cut through The attachment of the fascia propria

Fic 66
Reconstructive abdomino perineal excision The anastomosis of
the pelvic colon to the rectal stump following exciston of the bowel

of the rectum to the lower sacral segment 1s incised and the pelvic colon and
the rectum are then drawn out through the perineal wound (Fig 65) At the
junction between the anal canal and the rectum to the left of the wound the
pubo rectalis portion of the levatores am muscle 1s easily dentified runm;:lg
as a sling around the wall of the bowel and merging mntimately wnhl: e
internal sphincter A clamp 1s applied to the bowel about five cm above !I‘l‘as
and the rectum 1s then cut through about a cm above the sphincter be
lowest part of the colon the blood supply of which has been shown touz:
adequate during the abdominal part of the operation 1s seen at the upperb% r
of the wound After two non<crushing clamps have been apphed—-ox;!c ar eve‘:
and one below this level—the bowel 1s cut across at this site and 1s then free
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It rem uns to anstomose the cut end of the colon to the ano rectal stump
and this 15 completed in the manner deseribed 1n the previous andastomoses
(Fig 660 Tinally the shin flap 1s sutured 1nto position iround a corrugated
rubber dramn which 1s passed down to the site of the bowel union

MiLcs s AnpovMino—PIRINIAL Excision of THE RECTUM AND COLON

The final decision s to which operation 1s best for cach individual 1s not
hkely to be made untit the abdomen 15 opened and a full inspection of the
extent of the growth has been carried out  If an abdormino penineal excision
1s considered adwvisable we prefer to rely on the techmque as originally
deseribed by Miles and not to adopt the modification of a combined exciston
which would entail considerable re arrangement of the patient s position on
the operating table after the abdomen had been opened Morcover the mor
tality of an abdomino perincal excision when following the oniginally described
principles s so low that we see no reason for its alteration

The Abdomunal Dussection

‘The table 15 ulted into a very high Trendelenburg position so that all the
small ntestines fall into the upper part of the abdomen where they are easily
retained with abdominal packs The penitoneum on either side of the root
of the pelvic meso-colon and on cach side of the upper third of the rectum 1s
mcised Below the two cisions are umited by incising the peritoneum at its
reflecion on to the bladder or uterus The lateral flaps of peritoneum are
separated from their loose attachment to the underlying structures and both
ureters are 1dentified and traced nto the pelvis (Fig 670 The assistant holds
the bladder or uterus forward by means of a deep retractor and the rectum
15 separated downwards as far as the apex of the prostate 1 the male (Fig 68)
or the middle third of the posterior vaginal wall in the female In the male
there 15 a condensation of visceral pelvic fascia situated below the periton=al
reflection from the rectum on to the bladder This septum known as the
recto vestcal fascia of Denonvillier requires deliberate division 1n a transverse
plane if the correct plane of cleavage between 1t and the prostate 1s to be
most readily identified

Tt 1s then best to separate the rectum from 1its posterior attachment This
15 achieved by division of the root of the lower part of pelvic meso-colon so
that the hand may be passed down 1n a plane just in front of the sacrum
strpping the bowel forwards This separation 1s carried down as far as the
coccyx The rectum can then be drawn over to one side and the opposite
lateral higament 1s thus put on the stretch Its division which 1s carried down
as far as the levatores am muscle 1s thus rendered easy (Fig 68) During
section of the lateral ligament branches of the middle haemorrhoidal artery
will be cut across Bleeding from these structures presents no problem and
1s easily controlled by diathermy The rectum 1s next drawn over to the
opposite side and the remaimng lateral ligament 1s simularly divided
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Fic 67
Abdomuno perineal excision of the pelvic colon
and rectum The line of incision of the perton
eum 1s shown To the nght below the lateral
flap of peritoneum the ureter 1s seen
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Fic 68
The

rectum has been separated from the seminal vesicles and the upper
part of the prostate

The rectum 1s held over towards the left
and the night lateral higament thus put on the stretch 1s bemng

divided

Abdomino perineal excision bladder 1s retracted and the

m
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Fic 69
Abdomino pcrme:\\ excision ‘Ligation of the infenof mesenterc
tow the ongm of the first stgmordal beanch The dotted
which the pelvie meso colost 15 sub

artery bel
line IndICates the line atong
sequently dwided
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The mobilised bowel 1s driwn up into the wound to tauten the pelvic
meso-colon <o that the branches of the inferior mesenteric artery can be 1dents
fied The mam artery 1s then ticd just below the pont at which the first
siemordal brinch s given off by passing 1 threaded ancurysm needle around
1t through the base of the mesentery (Fig 69 It 15 not necessary to dissect
the artery before 1t 1s tied and the ligature will include some of the fibro fatty
tissues of the mesocolon  In those patients in whom the meso-colon 1s loaded
with fatty uissues the identification of the sigmoidal branches 1s difficult  If
howerver the hgature 1s pliced around the inferior mesenteric artery at the
level of the bifurcation of the aort the blood supply of that part of the pelvic
colon which 1s to be brought out as a colostomy 15 2lw 1ys assured A second
hgature 1s apphed to the artery distal to the first and the tissues contaming
the artery between the two ties are divided  The proximal end of the divided
artery beyond the ligature 1s then mched up and again hgated In view of
the large size of thus artery the precaution of this double Ligature 15 wise

The pelvic meso-colon 1s then divided between artery forceps the Iine of
division being placed parallzl and just distal to the first sigmoid artery (Fig
69) The colon at this level 15 crushed with a Copes modification of de
Martel s crushing clamp The bowel 1s then divided with diathermy  between
the two small clamps The surface of each clamp 1s swabbed with spirit as
an added precaution against infection 1nd each 1s then enclosed 1 a small
plastic bag

The skin i the left ihac fossa oncthird of the distance between
the anterior superior ihac spine and the umbilicus 1s prched up with a
Kocher s forcep and a circle the size of a halfpenny 1s excised The skin 1s
mncised away from this circle at points opposite each other The underlying
b tissues les and peritoneum are divided Through this
meision the clamped upper end of the colon covered with its bag 1s with
drawn It s held so that 1t 1s just taut and its wall 1s sutured accurately by
mterrupted sutures to the free edge of the peritoneum surrounding 1t (Fig
70) A few muscle and skin stitches are used to close the wound around thz
emerging colon The surgeon then returns to the main abdominal wound

As the pelvic colon 1s drawn forward to pass through the anterior
abdomunal wall a space 1s left between 1t and the lateral wall of the abdomen
Through this a loop of small mtestine could nsinuate 1tself and become
obstructed It 15 therefore necessary to obliterate this space This 15 eastly
effected by suturing the sero muscular coat of the emerging Iimb of the colon
to the peritoneum of the adjacent lateral abdormnal wall

The lower part of the pelvic colon 1s then pushed into the pelvic cavity
The peritoneum 1s teased off from the posterior surface of the bladder when
the subject 1s a male and from the posterior aspect of the broad ligament
when a female 1n order to provide flaps to reconstitute the peritoneal covering
of the pelvic floor Sufficient flaps may always be obtamed for this purpose
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Fic 70
Abdomino perineal excision  The pertoncal floor of the pelvis has been
reformed The end of the pelvic colon has been brought out through an sncision
n the nght 1liac fossa and the peritoneum 1s being sutured to its sero muscular
coat
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Their edges arc hfted up and sutured to the cut mrgns of the peritoncum
of the lateral ind posterior walls of the abdomen (g 70)

In order to muntmuse the posability of any dhesions the peritoncum
should be so sutured that the riw edges aro everted towards the pelvic cavity
Absolute accuracy of suture of this re formed floor must be achieved Any
small teirs tn ts surf 1ce must be closed so that there 1s no hole through which
a coil of small intestine may prolapse with resulting obstruction in the post
operatine peniod

The abdominal wound 1s then closed  Tow wrds the end of the abdominal
part of the exciston 1 blood transfusion should always be st up  In spite of
the relatively small rmount of blood lost during this disscction there 1s a
tendency for shock to develop  This can be mimmised by transfuston therapy
commenced before it has progressed to any extent In the occasional case
when shock 1s severe at the completion of this first part of the operation the
surgeon should have no hesitation in delaying the perineal dissection until
recovery has taken place Such a delay of half an hour or so before the
pattent 15 prepared for the second stage of the operation 1s sufficient for the
shock to be combated The additional time expended 1s amply repaid by the
good condition of the patient on hus return to the ward

The Perineal Dissection

The patient 1s gently turned on to his night stde and with the knees drawn
well up towards the chin the buttocks are lifted over the edge of the table
The towels are suitably arranged The anus 1s then closed by means of a
purse string suture m order to prevent faccal leakage during the perineal
dissection

A circular shin incision 1s made surrounding the anus  From its mud
point posteniorly the inciston 1s continued backwards with a slight convexity
directed upwards as far as the lower segment of the sacrum It 1s wise to
avoid an ncision placed immediately 1n the midline as the healing of such a
wound 15 less satisfactory When the patient sits up n the imtial post-operative
days such an incision tends to be stretched and 1ts edges separate far more
easily than if the skin wound were fashioned n the manner indicated The
skin and subcutaneous tissue flaps are then dissected upwards and downwards
to expose the edge of the gluteus maximus muscle The sacrococcygeal joint
1s 1dentified 1n the right extremity of the wound and a kmife 1s inserted nto
this to divide the coccyx from the sacrum  The coccyx 1s separated from its
other attachments and 1s removed

A finger may now be serted on either side of the rectum above the
levatores ani muscle the posterior two thirds of which 1s divided close to its
origin from the pelvis on erther side  The attachment of the fascia propna of
the rectum to the last sacral segment (the fascia of Waldeyer) 1s then ncised
and the separated colon and rectum are drawn out of the wound Brisk
haemorrhage may result at this stage from the division of branches of the
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muddle sacral artery This 1s best controlled by an under runmng ligature
as retraction of the cut ends of the vessel behind the fascia covening the sacrum
makes 1t difficult to pick them up

Fic 71
lon and
Abdomino perineal excision the perineal stage of the dissection The col
rectum hav‘: been pulled out of the wound and the fina) separation from the
senunal vesicles and the prostate has been completed

In front in the male a few attachments to the prostate and the semm:l
vesicles may remain and these are divided (Fag 71} Beyond the apex ofu:)(:
gland the rectum and anus are freed by dwviston of the sling ofbthe p“m
rectahs portion of the levatores animuscle on ether side and by cutting
through the central tendinous point of the perineum
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Separtion of the no rectd region from the vagina in the female 1s simple
1s a phan of clewvage between the two structures s readily identifiable  The
fin1l dhssection through the penineum is simular to that in the male

All bleeding points arc then secured  Venous ooze from veins i the
prostatic plexus may require especitl attention I there 1s any difficulty 1t
1s best to use 10 under runming suture to ensure hacmostasts

At the end of the dissection 1 very lrge cavity remains We think that
as adwvised by Miles 1t 1 best to pack thus lightly with 1 gauze roll after msert
mg a square of oiled stk with which to line 1ts walls By so doing some
additional support 15 given to the very thin pelvic floor of re formed pert
toneum 1n the first few post-operative days and until 1t has become thickened
with carly granulation tissuc  Morcover the nevitable post-operative ooze
from the walls of the cavity 15 less with this form of dressing than when the
wound 1s stmply dramned with a rubber tube The oiled silk 1s a permeable
membrane  Thus all secretions are absorbed by the gauze without the latter
becoming adherent to the walls of the caity  The associated disadvantages
of pain at the time of its removal and hacmorrhage from the granulatons
disturbed 1n this process re avoided

The ends of the paching and of the oiled silk are brought out through
the middle of the perincal wound the rest of its extent being closed The
accurate approximation of the shin edge 1s sometimes difficult but care should
be taken to ensure that 1t 1s achieved Any over lap will delay healing and
may give rise to a breakdown of the wound

OPERATIVE TECHNIQUE WHEN SECONDARY DEPOSITS
IN THE LIVER ARE PRESENT

There 15 no doubt that 1n such cases the patient s remaimnng span of Iife
1s rendered far more comfortable and 1s usually more prolonged if the primary
growth 1s removed The prolongation of hfe 1s sometimes remarhable and
several years may elapse before diffuse invasion of the hiver gives rise to
hepatic insuffictency and death  One of our colleagues Mr Lawrence Abel
had a patient who survived mine years following an abdomino perineal excision
for carcinoma of the pelvirectal junction At the time of the operation
scattered secondary deposits were present 1n the Iiver Also a patient of the
author s aged eighty four at the time of a wedge excision for cancer of the
pelvic colon with extension to the liver 15 alive and very well on his eighty
eighth birthday

If a colostomy 15 carried out as a palliative measure or if the growth
1s by passed by an anastomosis of the bowel above and below the cancer
the ulcer remains to produce general effects on the patient s health Bleeding
although perhaps reduced continues so that the patient survives 1n an anaemic
condition Toxic absorption from the surface of the ulcer contributes to a
generalised loss of well being and as the growth extends to the surrounding
structures severe pain aggravates the unhappy state of the patient
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Where a colostomy has been carried out for a carcinoma of the pelne
colon or of the pelvi rectal junction the very symptoms of which the patient
complained before his operation continue The discharge of blood and mucus
the feeling of discomfort 1n the rectum and the persistent frequent desire to
defaecate persist The fatlure of the operation to cure the condition 1s very
apparent to the patient and his depression 1s understandable

Resection of the primary growth should therefore be carried out when
ever possible With an increasing experience of colonic surgery the truly
1rresectable case becomes a ranty

Although a limited excision s all that 15 necessary n these patients the
Iine of section through the bowel must not be made too close to the palpable
margins of the tumour If the colon 1s transected through growth the sub-
sequent end to end anastomosis may well break down Even though primary
unton of the bowel ends 1s achieved a recurrence may develop at the site
before the death of the patient has been caused by extension of the lver
metastases

In one of our cases a limited excision was carried out for a carcinoma of
the pelvirectal junction with hver metastases Twenty months later the
patient complained of a return of his original symptoms and examnation
showed that a recurrence was present at the anastomotic site  An abdomino-
perineal excision was carried out and the patient lived for a further sixteen
months

Where the cancer 15 situated n the caecum or m the ascending colon
1t 15 best to carry out a right hemicolectomy rather than to attempt a Tocal
excision as the former procedure 1s the easier In all other sites the palla
tve operation conststs of a local wedge exciston of the region contamning the
growth with the removal of the adjacent portion of the meso-colon Con
tinuity of the bowel 1s restored by direct end to-end anastomosis (Fig 72
shows the extent of these local resections) If on exploration of the abdomen
the secondary deposits are found to be localised to one accesstble portion of
the liver the surgeon may be persuaded to carry out a wide exciston of the
region or even to excise one or other of the lobes of the hiver There 1s 10
evidence however that such a procedure alters the course of the disease
When one deposit 1s palpable 1n the Iiver the presence of other mnumerable
mcroscopic foc of cancer 1s almost certain

Operative Technique when a Growth 1s Adherent to the Bladder Asa
result of either a direct spread of the growth or inflammatory adhesions
binding the two organs together the colon may become adherent to the
bladder It 1s often impossible to distinguish which of the two conditions 18
responsible Where the colon les fixed to the surface of the bladder the portion
of the wall mvolved should always be excised with the specimen The
deficiency 1n the bladder wall 1s subsequently reparred and mn the post
operative period an indwelling catheter 15 retained for ten days whilst the
wound 1s healing
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B —

Fic 724 and
Lamuted resections from cases of carcinoma of the
pelvic colon 1n which
1n the liver were present at the time of operation metastases
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Carcinoma of the Left Side of the Colon—Statistics

No of cases operated on at the Gordon Hospstal since 1947 for carcinoma
of the left side of the pelvic colon—71

No of cases without liver metastases at the time of operation—S53
No of palhative resections—18

No of cases 1n which radical excistons of the types described have been
carried out—>53

No of deaths—2 (1 coronary thrombosis 1 pulmonary embolus )
No of cases who have since died of the disease—6
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CHAPIIR VIII
THE OBSTRUCTID CASI Ol CANCFR Or THE COLON

CNIRAT Considerations  Acute obstruction to the passage of faeces
and flatus 15 1 comphicition of the discase most often associated with
Tesions 1n the left side of the colon and Burgess (1923) has estimated

that compared with the nght side 1t 1s six times as common It 15 to be
expected that such would be the case as the flwd nature of the faeces and the
larger lumen of the gut on the right side are factors that render mechanteal
obstruction less Iikely

The cause of the final obstruction 1s often dus to the impaction of faecal

matenal 1o the colon the lumen of which has already been considerably
teduced 1n size by the projecting bulk of the cancer In other cases oedema
of the bowel wall the result of acute inflammatory changes n the region of
the growth plays its part 1 the final occlusion Inflammation 1s commonly
associated with the presence of a ncoplasm and at the time of the operation
for obstruction the affected arca of the colon s often found to be grossly
swollen and bound down to the surrounding structures by acute as well as by
less recent inflammatory adhestons The importance of this added factor of
flammation will be referred to further tn discussing the treatment of this
condition

As the bowel dilates above the site of the obstruction there 1s a

steady thinning of 1ts wall until 1ts texture becomes that of a fine membrane
although 1n the later stages of the disease ocdema and softening supervene
The wncrease 1n 1ntra bowel pressure mainly resulting from unabsorbed and
unpassed gascous products of faecal decomposition has then become suffic
1ent to obstruct the venous return from the wall of the bowel Ultimately the
pressure exercised on the bowel wall may be so great that the smaller arten
oles also become occluded and patches of gangrene develop Untreated these
will perforate with resulting localised or more commonly generalised penton
ttis The bachward dilation of the colon s usually most marked 1n the caccum
andat 15 1n thus structure that the areas of gangrene are most likely to be found
but they may occur at any point along the length of the dilated bowel

The 1leo<caecal valve which normally prevents the retrograde passage of

colonic content 1nto the 1leum resists the mncrease 1n ntra-colonic pressure so
that distension s first confined 1o the colon and caecum but it may eventually
yield with resulting dilation of the distal loops of small intestine The symptoms
of low small gut obstruction will then add themselves to those of obstruction
of the large bowel and as the distension proceeds through the 1leum those of

gppte}: small bowel obstruction will 1f left untreated rapidly cause the patient s
eal
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It must not be overlooked that small bowel obstruction may complicate
the chinical picture although the 1leo-caecal valve sull retams 1ts function
This can occur as the result of inflammatory adhesions binding the small
mtestine to the region of the neoplasm and kinking the gut at this site  This
comphcating pathology 1s also of great importance when the question of treat
ment 1s considered

Symptoms and Diagnosis It must be remembered that the patient with
large bowel obstruction 1s 1 the imtial stages surpnsingly well although
perforation the result of a gangrenous patch n the bowel wall may be
imminent He or she may walk into the consulting room or outpatient depart
ment as the following case illustrates with no superficial appearance of bemng
1n need of urgent treatment

Case 7 A W Male aged sixty eight Walked 1nto the casualty department
complaming of constipation which had been complete for four days In spite of
this he had been at work until the eveming of his attendance Flatus had been
passed he believed 1n the first part of this peniod but not 1n the last forty exght
hours On questioning he admitted to increasing difficulty with his bowels over
the previous six months and had noticed blood smeared over the stool on several
occasions Examunation revealed a grossly distended abdomen with some tenderness
over the caecum and at operation the obstruction was found to be due to a
carcinoma of the pelvic colon Routme spection of the large mtestine showed
that there was a patch of gangrene 1 the antenor wall of the caecum the result
of 1ts constderable distension Instead of a transverse colostomy a caecostomy was
performed the exterionsed area including the gangrenous patch The latter was
subsequently excised to provide the stoma At a later date the growth was resected

Absolute constipation may be present for several days whilst the patient
still remains at his or her normal duties and 1t 1s not until perforation results
or the vomuting of a small bowel obstruction supervenes that the condition
rapidly deteriorates

In our experience all cases presenting with acute obstruction have suffered
from some of the symptoms referred to in Chapter I before the onset of
this complication It 15 true that these may have seemed trivial to the patient
and because of that they have passed unreported and almost unnoticed but
close questioning will always elicit evidence of their presence 1n the past The
final symptom that usually brings the patient to the chimcian 1s that of
absolute constipation though m more advanced cases vomiting has commenced
before the patient finally seeks medical aid  Some patients will have noticed
no flatus but 1n others 1 whom the obstruction 1s not absolute 1t continues
to be passed Colicy pamn 1s common and a diffuse tenderness or soreness
of the abdomen 1s often complained of with accompanymg fullness and
distension

Tn the thin subject the diagnosis 1s usually easy The history suggests
the cause and the examunation of the patient and especially of the abdomen
revealing distension and usually visible peristalsis supports the diagnosis In
those patients in whom the 1leo-caecal valve has remained ntact the swelling
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of the abdomen ts principally confined to the I1teral nnd subcostal regions
where the large bowel hes A distended pelvic colon rising 1nto the centre
of the abdomen however may casily be confused with distension of the small
intestine Observation of the pattern of the peristalsis may serve to distinguish
the tho the migzagging or ladder type 1ssociated with the small bowel being
very different from the longitudinal waves associated with the pelvic colon
Both types of penstalsis may be present when the obstruction has extended
backwards to mvolve the small intestine or where this structure 15 separately
obstructed by the pathology previously expluned
Percussion of the abdomen will help in confirming the 1dentity of the
regions of the distended bowel being normat towards the centre of the
abdomen and grossly tympamtic over the areas of the large intestine tn those
patients 1n whom the large bowel alonce s affected  When the small intestine
too becomes dilated the abdomen 1s uniformly hyper resonant  Palpation
may possibly reveal a mass but its presence may be obscured if 1t lies under
the costal margin or in the pelvis and distended coils of bowel will add to
the difficulty tn 1ts localisation This method of examination must be conducted
with extreme gentleness and no great pressure should be brought to bear on
the abdomen 1n an endeavour to identufy a swelling for fear of injury to the
extremely fragile underlying bowel Areas of especial tenderness may sugeest
gangrenous areas 1n the wall of the colon or caecum with localised pentomtis
Rectal examination must always be carried out and the growth may be
palpable In the ab of a palpable tumour ballooming of the rectum will
suggest an obstructive leston 1n the Jower colon and blood or discharge on
the examining finger will add evidence 1n favour of the presence of a neoplasm
Gentle bimanual examination may sometimes enable a growth to be palpated
which on plain abdominal or rectal examination could not be 1dentified
These findings on abdominal examnation are often considerably obscured
1n the obese patient and 1t 1s 1n such that the diagnosis may be missed Careful
examination however wil} reveal abnormalities of the kind described above
and a detailed history will lend aid to the diagnosis In any case of doubt
the patient must be admtted to hospital for further observation
The advanced case of obstruction 1n which the condition has progressed
so that gross ileal distension with repeated vomuiting and rapud dehydration
1s present 1s now fortunately rare but the occasional case may need differentia
tion 1n the diagnosis from those 1 which the obstruction 1s primanly 1n the
small mtestine  Again the previous history of the patient and the routime
examnation described will help the clinician when formung his conclusions
Although the diagnosis will usually be evident a straight X ray of the
abdomen 1s useful This will not only confirm the diagnosis by showing the
loops of colon distended with gas (Fig 73a and B) and where the :mall
intestine 15 mvolved distension 1n this region as well but 1t 1s also an aid 1n
wdentifying the site of obstruction where this has not been determined as a
result of the examination of the patient The gaseous shadows of the dilated
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B

Fic 73aand B

Straight X rays of the abdomen anterior and lateral
views showing the enommous distension of the bowel
above a carcinoma of the pelvic ¢olon
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gut shown in the \ ray will stop abruptly at the margin of the ncoplasm and
its position 1n the colon ¢an therefore be wdentified with some accuracy The
surgeon 1s therefore 1ble to plin his operation for the rehief of the obstruc
tion before opemng the abdomen  Thus prehminary Xray 1s of particular
value 1n those pitients who e so desperately sl that a simple colostomy
without an associnted cxploratory laparotomy 1s considered the best form of
treatment

Treatment It has been remarked that many of these cases with acute
obstruction are surprisingly well and in view of tlis it may be thought justi
fiable to attempt to relieve the immedite condition by enemata and colonie
wnganons  When constipation has been absolute for several days and when
1t has been associated with abdonunal distenston we consider that this should
not be a treatment that replaces urgent operation  Our experiznce n such
cases has shown that 1t 1s not possible to relieve the obstruction completely
or to empty the bowel of a1l its contained faeces to the extent that 1s necessary
1o carry out one of the resections with immediate anastomosis as described 1n
Chapter VII Preliminary decompression will be required prior to these
procedures

Moreover as noted above a patient with acute obstruction may be 1n
immenent danger of perforation of the colon and subsequent general periton
itis although at the time of the examination he appears well  Delay 1n opera
tion may precipitate this perforation and 1n addition added distension of the
colon produced by the wrngating fluid may actually cause the rupturs of a
gangrenous patch of gut with disastrous results Finally if there 1s an
obstruction 1n the ileum the result of adherence of this structure to the growth
the condstion will not be relieved by irmigations even though that 1n the large
bowel may be overcome and the accompanying delay 1n 1ts relief may prove
fatal to the patient We therefore consider that all patients suffering from
an acute obstruction or from a marked degree of subacute obstruction if
otherwise fit and well should be subjected to immediate operation

The patient who 1s desperately 11l 1n whom the obstruction has mvolved
a considerable length of the small intestine and whose symptoms have mcluded
copious vormiting 15 obviously m no fit state to withstand any operative pro-
cedure and conservative treatment must be given as a preliminary measure
1 an endeavour to make him fit for operation Intravenous flmds must be
set up and 1f the chloride or potassium loss 1n the vomit has been excessive
as revealed by estimation of the plasma values then solutions of these salts
should be used instead of the customary glucose saline mixture Where there
1s an associated anaemia or any degree of shock blood transfusion 1s gtven
Stomach suction through a Ryles tube 1s instituted and enemata admmstered
11 an effort to relieve the obstruction and tide the pattent over the crisis even
thouah e anger mentoned sbone of oo hs procedur s e

er to mmmmuse the danger of

peritonitis
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In spite of such treatment some patients may not recover sufficiently to
allow any operation to be carried out but others will mmprove 1n several hours
so that imited operative measures may then be undertaken for the relief of
the obstruction

Between these two extremes of cases there are those who may well benzfit
by pre-operative intravenous fluid or blood transfusion therapy but as the
obstruction s to be relieved by operation we consider enemata 1n such cases
undesirable If the patient has vomited a Ryles tube must be passed and the
stomach emptied by aspiration before any anaesthetic 1s admimistered

THE CHOICE OF OPERATION

Tt 1s necessary to review the various procedures that are at the surgeons
disposal 1n dealing with this condition and to consider the advantages and
disadvantages of each before deciding on an operative plan best suited for
the treatment of low bowel obstruction the result of carcinoma In view of
the high fatality of this complication stated by Morley (1951) to be between
26 per cent and 34 per cent m sertes recorded mn the decade 1940/50 the
mmportance of this consideration will be very evident

Simple Decompression  Smuth (1951) suggests that following localisation
of the site of the growth by straight X ray of the abdomen a simple decom
pression operation behmnd the site of the obstruction should be carried out
1 all cases with the exception of those carcinomata occurring 1n the cagcum
when an 1leo transverse colostomy remains the method of chowce Thus 1
carcinoma of the left side of the colon transverse colostomy 1s performed
and a caecostomy 1n those patients 1n whom the lesion 1s sited 1 the right
half of the colon No exploratory laparotomy 15 undertahen at the time
of the latter decompressions which are carried out through small incisions
placed over the portion of the bowel to be extertorised Smuth behe;e;
that exploration 1s accompanied by the danger of rupture of the distende
bowel the wall of which 1s erther greatly thinned or friable and oedernatous

There 1s no doubt that this method of treatment 1s the most desxrabki
in the very 1ll pattent 1n whom the chances of survival are greater 1f mmlr;lw!
operative procedures are undertahen but in the fitter patient we consder tha
1t carries more dangers than those 1t seeks to avoid If patches of gangren;
are present n the wall of the distended bowel they remamn unrecognised an
unde~lt with and they are certamn to perforate and give rise to general pentor;l
1tis of they remarn untreated In addition an associated obstruction of the sm:ld
ntestine  due to the causes described above wiil not be recogmsed cmsS
althoush that of the Targe bowel will subside that m the small gut will pl’oghrgse
and couse the death of the patient When dealing with the 1ll patient t e
risks must be accepted but they are not justifiable when the patient 15 2

xtensive operation
0 Stq’l"]}?eadr:l:;:reof ruoturing the wall of the distended colon during }f‘g:()l?c
yon 1s mimmal 1f gentleness in handling the gut 15 exercised througho!
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operttion  Morcover the cnormous distension that often cxists 15 largely
gascous and this may be rehieved with safety at the commencement of the
explorition by puncturing the bowel with 4 wide bore needle connected by
rubber tubing to 1 suction apparitus  The puncture 15 best made in the
proxamal part of the transyerse colon as if 1 transverse colostomy 1s established
at the completion of the operation ats site can then be exteriorised with this
After suction has deflted the colon the needle 15 withdrawn and the minute
puncture 1n the bowel wall 1s closed by purse stning sutures

There 1s no need to carry out 1n extensive exanunation of the abdominal
contents 1t the time of the explortion  All the surgecon wishes to hnow 1s
whether there are any patches of gangrene on the wall of any part of the colon
or caccum behind the growth so that they may be dealt wath and whether the
smail intestine 1s obstructed tn any way by adherence (o the neoplasm 1n
order that this obstruction too may be relieved More than a cursory examina
tion of the tumour 1tself 1s unnecessary and no opimon can be expressed at
this stage with regard to the operability of the growth The added inflamma
tion and ocdema associated with the obstruction make it quite 1mpossible to
assess what part of any fixity and extension 1s due to this cause and what 1s
due to actual infiltration of the neoplasm A sccond exploration will always
be necessary to decide these points  Palpation of the subcostal surface of the
Liver with a view to ascertaimng whether secondary deposits are present should
never be carried out At the ime of operation on a case of acute obstruction
of the colon 1nfection of the general peritoneal cavity 1s hkely to have com
menced and this infection may be introduced into the subphrenic regions 1f
the operator s hand 1s passed above the Iiver

‘The Inad 1es and Disad ges of a Paul Mikulicz Type of Opera
tion Perhaps the most common operation performed 1n the treatment of
acute obstruction 1s the Paul Mikulicz exterionising procedure or one of its
modifications In Chapter IV we have put forward reasons for our conclusion
that this operation 1s not sufficiently radical n its removal of the area of
lymphatic drainage for a carcinoma ansing 1n the colon and these arguments
are equally apphcable against its use in dealing with the acutely obstructed
case In many of these patients no evidence of invasion of the para aortic
lymph nodes or of secondary metastasis to the liver 1s present and because
the patient 1s suffering from a complication of the disease the surgeon 1s not
absolved from planning a lhine of treatment that offers the patient the best
chance of cure not only from his present acute obstruction but also from
his disease Moreover n the Paul Mikulicz operation the bowel may well
require mobilisation before 1t can be brought on to the surface of the
abdomunal wall particularly when the growth 1s situated 1n the flexures n
the ascending or descending colon or 1n the lower part of the pelvic colon The
procedure entails incision of the peritoneum and the openmng up of retro
pentoneal spaces which if infection is present in the
may themselves readily become infected
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Finally the operation 1s not brief and a consideration n the recovery of
these patients 15 the rapidity with which any procedure designed for the relief
of the obstruction can be carried out On these grounds the operation should
be abandoned 1f simpler methods of relieving the obstruction with safety are
available and 1f by staged operations a more radical removal of the area
mnvolved 1 the disease can be achieved In the paragraphs that follow such
methods are discussed

The Rehef of the Obstruction and the Radical Exciston of the Carcinoma
by Staged Treatment The first stage consists of a prehmmary exploratory
laparotomy at which not only 1s the obstruction relieved by a colostomy
caecostomy or short circurt operation according to the site of the growth but
n additton any associated complication 1s dealt with If an area of gangrene
15 present 1n the wall of the bowel 1t may be possible to oversew this by purse
string sutures after the bowel has been decompressed by the needle and suction
method Should the area be at all extensive 1t 1s wise to plan the colostomy
or caecostomy to include the gangrenous patch This region of the bowel 15
thus exteriorised and any danger of an intraperttoneal leak 1n the post operative
penod 1s prevented

If the small gut 1s adherent to the growth and as a result has become
obstructed 1t must be separated from the adhesions when possible In so
doing 1t may well bs opened and the perforation will require repair  Occasion
ally the small intestine may be nextricably bound down to the growth and its
surrounding area of inflammation and 1f obstruction 1s present 1t 1S Wis¢ 10
relieve this by a short circuit anastomosis rather than by embarking upon 4
prolonged and hazardous attempt to effect separation of the nvolved loopi1
These may be dealt with far more easily several weeks later when the gro“:
1s resected for by that time the flammation will have subsided and therr
separation will then be comparatively simple

After an interval of two or three weeks a radical removal of the carcin
oma as described 1n the previous chapter 1s carried out and finally after a
further nterval of time the colostomy or caecostomy 1f present 1s closed

Most patients 1n whom the cancer 1s situated m the left side of the colon
and they are the large majority will therefore be subjected to a three stage
procedure for their cure and 1t may be argued that in older patients thrge
anaesthetics add unjustifiable hazards to their recovery With modern methods
of anaesthesia experience has shown that such criticism 15 of theoretical but
not practical application and the important mmtial anaesthetic admimstered t:)
a patient suffering from an acute ntra abdominal emergency 1s n the lhn::l
stage procedure short The second more prolonged anaesthetic 1s given t]:J 3
patient who has recovered from the acuteness of his illness and who has nc
a period of preoperative prep on d d post-ope:']:::t\lc
complications so that their rate of mcrdence 1s small  The final anaes
for the closing of the colostomy s also short and not of great depth
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OPI RATIVL DITAIL

1 Obstruction due to Carcinema of the Caccum or Ascending Colon
In tlus obstruction an 1lco transverse colostomy s the operation of choice an
iso-penstaitic anastomosts being carried out between a portion of the ileum
some few eentimetres from the 1leoceenl valve and the proximal third of the
transverse colon  Only 1f the caccum contains an arca of gangrene 1n its wall
15 a caccostomy performed

Where gross distension of the small intestine 1s present this must be
relieved by the needle and suction method described above before the anasto-
mosss 1s undertahen  If attempts are made to suture the thinned intestinal wall
without crrrying out this manocusre 1t will be found that 1t 1s almost 1m
possible to confine the first layer of approximating sutures to the sero muscular
layer of the small bowel Each stutch tends to enter the lumen of the gut so
that multiple minute points of perforation result through which leakage can
occur 1 the post-operative persod with accompanying complications of locat
or general perstomtis The needle 1s 1nserted into the bowel tn the hine through
which the intestine 1s to be opened This small puncture wound will then be
mcluded n the suture lines and there can be no possibility of post-operitive
leakage as a result of the insertion of the needle Following decompression
the thickness of the wall of the intestine rapidly returns to a degree that enables
the stitches to be nserted without any danger of their entering into the lumen
of the bowel

The anastomosis 1s carried out 1n two layers in the manner described 1n
Chapter VII with the difference that where speed of operation 1s considered
urgent the imtial hine of sutures approximating the sero-muscular layer 1s a
continuous one instead of consisting of nterrupted sutures which for prefer
ence are employed The abdomen 1s closed without dramage

2 Obstruction due to Carcinoma of the Hepatic Flexure In order to
extirpate all regions potentiaily infiltrated with carcinoma radical excision ata
subsequent operation will involve removal of the caecum and the ascending
and transverse colons A short-circutt operation made to a pomt beyond the
region of the Jarge intestine subsequently to be resected would 1nvolve an
anastomosts between the small intestine and the splenic flexure Such an
operation would require considerable mampulation of the bowel and would
possibly necessitate the mobilisation of the upper part of the descending colon
and the splenic flexure 1n order that the latter could be drawn into the opera
tive field for the purpose of the anastomosis An operation of this type 1s 1l
advised as not only 1s 1t time consurmng but mampulation of the bowel and
the operung up of tissue planes 1s contra indicated 1n the presence of acute
obstruction when 1t can be avoided Caecostomy 15 therefore the procedure
of choce 1n the relief of obstruction due to a growth in the hepatic flexure

If any areas of early gangrene are present 1n the dilated colon or caecum
they are best oversewn before the caecostomy 1s carried out and if gross
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distenston of the colon 1s present 1t must be reduced by the needle and suction
method referred to on page 127 before this oversewing 1s undertaken

THE FORMATION OF A CAECOSTOMY In some patients 1n whom there 1s
Iittle fat and 1n whom the caecum 1s almost completely surrounded by pen
toneum bringing that organ on to the surface of the abdomen through a
separate stab incision 1s an easy procedure In others however 1n whom the
opposite conditions are present some mobihisation of the caecum achieved
by incising the peritoneal reflection on to the lateral wall and by separating
the loose posterior attachments 1s essential 1n order to make this feasible
Preliminary decompression by needie suction will again make the process of
mobilisation easier and will mimmuse the risk of any rupture of the bowel m
all cases where distension 15 great

That part of the caecum which 1s to be exterrorised usually the antero
lateral surface must be brought well out on to the abdommal wall and the
peritoneum 1s sutured to the base of the protruding knuckle by closely placed
mterrupted sutures These sutures are important not only i anchoring the
caecum which has a tendency to retract into the abdomen but also 1n prevent
g any faecal content from spilling nto the peritoneal cavity The extenior
15ed bowel 1s also sutured to the skin

Following closure of the laparotomy incision the caecum 1s opened and
a night angled wide bore glass tube to the free end of which 1s attached a long
length of Pauls tubing 1s passed into 1ts cavity and mamtained in position
by a purse string suture of thread Although this tube rarely stays in position
for more than a few days this period 1 sufficient to allow adhesions to form
between the caecum and the layers of the abdominal wall so that the danger
of spread of infection 1n those layers the result of faecal contamination 1S
mimmal Subsequently the discharges from the caecostomy are best collected
1n a disposable 1leostomy bag

3 Obstruction due to Carcinoma of the Transverse Colon There are
two methods of relieving such an obstruction either by the formation Ofii
caecostomy or alternatively by mstituting a colostomy placed mn the proxima
portion of the transverse colon behind the growth There 1s no doubt that
the few weeks that the patient has to wait until the final excision 15 undertaken
he 1s far more comfortable with a colostomy than with a caecostomy The
latter tends to discharge its semt flud stool constantly whereas the more
solid effluent from the colostomy discharges infrequently Tn addition “:le
sleal content pouring from the caecostomy 1s more hkely to digest the surroun .
ing skin so that special measures are necessary to prevent this Dnsturhanrce
of flud and saline balance are also more common 1 the presence of 2
caecostomy on account of the liquid nature of the faeces at this level All ﬂt!}el;:
disadvantages may be overcome but still more important 1s the fact o
where a transverse colostomy has been made 1t 1s possible by mleansthe
colonic rrigations into the proximal and distal loops of bowel to cf‘:;lrth .
colon of all its retained faeces prior to the subsequent resection
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caecostomy such complete emptying 15 not possible by irrigations through
this route

It 15 obvious that 1f a transverse colostomy 1s established close to the
growth there 1s a very real danger of giving fise to implants tn the abdominal
wall through which the bowel protrudes but if there s a sufficient length of
colon between these two regtons that danger 1s avoided We therefore carry
out a transverse colostomy 1n those cases 1n which a full 8 em of intervening
bowel cust between the proximal palpable edge of the tumour and the distal
margin of the area of bowel 1t 1s proposed to exteriorise  In all other cases
a caecostomy 1s performed

It 1s sometimes suggested that the subsequent extirpation of the trans
verse colon 1s hindered by the presence of a colostomy 1n the region of the
bowel that 1s to be excised  In practice the added difficulties are shght and all
that 1s required 15 to close the colostomy and to separate 1t from the abdominal
wall immedsately prior to proceeding with the exaiston  The bowel will have
been well prepared prior to this last operation and there 1s no danger of
penitoneal soiling  The third stage of colostomy closure 15 of course avoided
m such cases

4 Obstruction due to Carcinoma of the Left Side of the Colon Except
mn the case m which at operation a large patch of gangrene 1s found 1n the
caecum when a caecostomy which includes the gangrenous patch should be
established a transverse colostomy 1s the operation of choice for the relief
of obstruction 1n the large bowel due to a lesion beyond the transverse colon

The reader referring to the previous chapter will appreciate that if the
cancer involves the splenic flexure subsequent radical excision will necessitate
the removal of the whole of the transverse colon so that immediately prior
to this resection the closure of the colostomy and its separation from the
abdominal wall will be required In cases where the growth 1s situated distal
to the splenic flexure the transverse colostomy provided 1t has been established
well to the night side of the colon does not usually interfere with the mobilisa
tion of the distal transverse colon when the latter 1s brought down for anasto-
mosis to the rectum 1n the course of the radical excision Nevertheless there
are occastons 1n which 1ts closure will be required before the anastomosis can
be completed It may therefore be argued that 1n all such cases a caecostomy
should be used to relieve the obstruction so that the defunctiomng stoma
would not require closure at the time of the radical excision or interfere 1n
any way with 1ts performance For reasons discussed 1n the previous section
however we consider that a transverse colostomy 1s the more preferable pro-
cedure for the relief of obstruction due to a lesion 1n the left side of the colon

THE FORMATION OF THE CoLoSTOMY Although the colostomy may be
established at the upper end of the laparatomy wound 1t 15 best to bring 1t
out through a separate incision so that the former may be protected more
easily by suitable dressings from contamination and infection when the bowel
commences to act An upper longitudinal incision about 5 ¢cm 1 length
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distension of the colon 1s present 1t must be reduced by the needle and suction
method referred to on page 127 before this oversewing 1s undertaken

THE FORMATION OF A CAECOSTOMY In some patients 1n whom there 1s
Iittle fat and 1n whom the caecum 1s almost completely surrounded by pen
toneum bringing that organ on to the surface of the abdomen through a
separate stab mncision 1s an easv procedure In others however 1n whom the
opposite conditions are present some mobilisation of the caecum achieved
by sncising the peritoneal reflection on to the lateral wall and by separating
the loose posterior attachments 15 essential 1n order to make this feasible
Preliminary decompression by needle suction will again make the process of
mobilisation easier and will minumise the risk of any rupture of the bowel
all cases where distension 15 great

That part of the caecum which 15 to be exteriorised usually the antero
lateral surface must be brought well out on to the abdominal wall and the
peritoneum 1s sutured to the base of the protruding knuckle by closely placed
interrupted sutures These sutures are important not only in anchoring the
caecum which has a tendency to retract into the abdomen but also in prevent
ng any faecal content from spilling into the pentoneal cavity The exterior
1sed bowel 15 also sutured to the skin

Following closure of the laparotomy incision the caecum 1s opened and
a right angled wide bore glass tube to the free end of wiuch 1s attached a long
length of Paul s tubing 1s passed into its cavity and maintamed 1n posiion
by a purse string suture of thread Although this tube rarely stays in position
for more than a few days this period 1s sufficient to allow adhesions to form
between the caccum and the layers of the abdomnal wall so that the danger
of spread of infection 1n those layers the result of faecal contamnation 15
mimmal Subsequently the discharges from the caecostomy are best collected
1n a disposable ileostomy bag

3 Obstruction due to Car of the Transy Colon There are
two methods of relieving such an obstruction either by the formation of 2
caecostomy or alternatively by wmstituting a colostomy placed in the proxima
portion of the transverse colon behind the growth There 1s no doubt that 10
the few weeks that the patient has to wait until the final excision 1s undertnkenﬂ
he 1s far more comfortable with a colostomy than with a caecostomy The
latter tends to discharge 1ts sem: fluid stool constantly whereas the more
sohd effluent from the colostomy discharges nfrequently In addition ﬂ;ﬂ
1leal content pouring from the caecostomy 1s more hikely to digest the surroun L
ng skin so that special measures are necessary to prevent this D(sturb:meB:l
of flud and saline balance are also more common in the presence <}>‘ :
caecostomy on account of the liquid nature of the faeces at this level All tt}e]:sxt
disadvantages may be overcome but still more important 1s the fact a
where a transverse colostomy has been made 1t 1s possible by me:msthe
colomc irnigations mto the proximal and distal loops of bowel to cl‘e‘:;rlh :
colon of all its retaned faeces prior to the subsequent resection i
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Iying frecly 1n the peritoncal cavity generalised peritomus may result whereas
i the cxtra peritonea] closure any leakage casily discharges on to the skin
surface

1t must be remembered that there 1s certain to be some restdual oedema
of the bowel wall at the site of the colostomy 1n additon to some fibrosis
The surgeon 1s therefore dealing with tissues which are not absolutely normal
and leakage from the occasional case of ntrapentoneal closure 1s responsible
for the low but defimte mortality associated with the repair of a colostomy
1t 15 indecd true that the development of an mcistonal herma at the site of an
extra peritoneal closure 1s more common than it 1s following intraperitoneal
closure where better approumation of the fayers of the abdommal wall 15
possible Nevertheless 1t 1s better 1o accept the possibility of this development
which 1s easily repaired rather than subject the patent to any nish at the
time of the closure of the colostomy

OPERATIVE TECHNIQUE  An inciston s made surrounding the colostomy
just outside the junction of the bowel mucosa and the skin The rim of muco-
cutaneous tissue thus left attached to the colostomy 1s cut anay so that a
fresh edge to the colostomy opemng 1s prepared The skin incision 1s
extended upwards and downwards away from the colostomy The emerging
limbs of bowel are now freed from the muscle that surrounds them great
care bemng taken at this stage to preserve the attachment of the peritonesum
to the colon and thus to maintain an intact pentoneal cavity

The opeming 1n the colon 15 then closed by means of an inversion suture
and this 1s oversewn with interrupted sero-muscular sutures of linen thread
‘The edges of the rectus muscle which have been freed from their attachment
to the subcutaneous uissues are sutured over the closed colostomy with inter
rupted stitches and the shin edges are loosely approximated  Shight nfection
of the wound 15 hot uncommon 1n the post-operative period but faecal dis
charge 1s rare  1f this does occur however the resulting fistula usually heals
spontaneously

REFERENCES

BuRGESS A H (1923) “Discussion on the Treatment of Obstruction of the Colon™ Brit
e 2,547

Moreey J H (1951} “ Discussion on the Aanagement of Acute Large B
due to Carcinoma  Proe R Soc Med 41 119 e Bonel Obstruction

SyurrH R (1951) * Discussion on the Management of Acute Large Bowe
Carcinoma™ Froe R Soe Med 43 183 ree Bowel Obstruction due to

133



SURGERY OF CAECUM AND COLON

15 therefore made just to the night of the midline The ncision cuts through
all layers of the abdommal wall 1n the same plane so that the rectus mus-le
will be messed 1 the direction of us fibres The region of the colon to be
exteriorised 15 then chosen and 1t must be so situated that when 1t 1s brought
out on to the surface of the abdomen the proximal hmb of the transverse
colon lies just taut  If a large loop of colon 15 left between the hepatic flexure
and the proximal end of the colostomy there 15 the danger that 1t may imtus
suscept through the colostomy 1n the post operative stage

Before bringing the selected loop of colon through the incision 1t 15
separated from the great omentum for a few inches In addition the appendices
epiploicae attached to the bowel 1n this region are ligated at therr pomts of
attachment and are removed If they are left they become swollen and inflamed
m the post operative period and produce a colostomy that 15 more difficult
to keep clean A far neater colostomy will result 1n therr absence

When the colon 1s brought on fo the surface a solid tube 1s passed through
1ts meso-colon and maintained 1n posthion by a prece of rubber tubing connect
mg its two ends The peritoneum 1s then sutured accurately to the emerging
lumbs of the colon and to the meso-colon that lies between them A few shin
stitches complete the operatton apart from the opening of the colostomy
which 1s carried out as soon as the abdominal wcision has been closed

The Closure of a Colostomy

Three weeks will probably elapse after the colon has been excised before
the closure of the colostomy completes the final stage of the planned treat
ment of an obstruction due to cancer of the left side of the colon For three
days prior to the operation the patient 1s given a course of guarmycn by
mouth and at the completion of each daily 1rrigation of the colostomy 90 c¢
(3 0z) of a 5 per cent suspension of phthalyl sulphathiazole are wnstilled mnto
cach of its [imbs  Stenlisation of the large mtestme 1s thus achieved and the
nisk of infection or break down of the suture line i the transverse colon
subsequent to 1ts closure 1s mimmised

The surgeon has to decide whether the closure of the colostomy 1s to be
an intra or an extra peritoneal one In the former the peritoneal cavity 15
deliberately opened and the pentoneum 1s separated from the bowel wall 0!;
completion of the closure of the colostomy the colon lies freely n 1ts normag
positton nside the peritoneum In the latter care 1s taken to ensure that the
adherence between the peritoneum and the colon at the site of the colostomv
remains intact and separation of the bowel from the skin and the muscular
layers of the abdomunal wall only 1s effected When the closure 15 completed
the suture line 1n the transverse colon femains outside the general peritoneal
cavity and 1s subsequently covered by the approximation of the rectt muscles

We consider that the extra penitoneal type of closure 1s preferable to the
intrapenitoneal as m spite of every preliminary anti biotic and chemmh]era
peutic precaution that 15 taken there 15 a shght risk of leakage through the ]m;
of suture or even of 1ts partial breakdown Should this occur with the colo
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solution contuming 4 3 per cent of glucose and 18 per cent of sodum chloride
1s employed Tlis solution given 1n quantities of about 3} litres 1n each
twenty four hours usually contains sufficient sodsum chioride to replace that
lost 1 the body excretions  In addition 1t contasns the glucose which provides
valuable calories during the first few post-operative days when none are being
taken by mouth

3 Llectrolyte Replacement (a) Sopium Crroribt  To ensure that an
adequite intake of sodium chloride 1s being maintaned periodic estimations
of the plasma chlondes are carried out  These are of especial importance 1n
those patients 1n whom as a result of tleus or obstruction gastric suction has
been set up The resulting chloride loss 1n the aspirations from the stomach
1s 1n such cases severe and the amount admumstered mn the glucose saline
muxture of the strength noted above may not be suffictent for 1ts replacement
If the plasma chloride estimation 1s below the average value of 95 110 m eq /
hitre transfusion of normal saline solution must be instituted until once more
the chlonide balance has been restored

Where the patient s post-operative progress 1s completely uneventful the
adequacy of a sufficient chlonide intake may be estimated by testing the urine
for the presence of chlorides If in such cases a marked precipitate results on
adding silver mtrate to each specimen of urine the clinician may assume that
the chlonide mtake 1s suffictent but if the precipitate 1s absent or shght the
next bottle of glucose saline should be replaced by one of normal saline A
single bottle will usually result 1n a return of chlorides to the urine n normal
concentration

Intravenous fluid and salt replacement are continued until normal per
stalsis returns 1t 1s only by regular examination of the abdomen wath the
stethoscope that this restoration will be recognised at an early stage as for
some time after 1t has been established the patient does not indicate 1ts presence
by having his bowels open or even by passing flatus Unless auscuitation of
the abdomen 15 adopted as a routine intravenous therapy will often be con
tinued quite unnecessarily for prolonged periods

(b) Porasstum DEericIENCY The importince of potassum deficiencies
following major operative procedures n which a normal diet 1s withheld for
several days 1s bemng increasingly recognised This post operative deficiency
may be accentuated 1f owing to a poor food intake and to cellular breakdown
associated with the disease in the pre operative period the intracellular
potassium 1s already depleted (Howard and Carey 1949)

According to the mvestigations of Lans Stein and Meyer (1952) the
aspirate from gastric suction contans 4 6 m -eq /litre of potassium and the
discharge from a caecostomy 82 m eq /litre In colonic surgery therefore
post operative depletion of this element can occur where gastric suction 1s of
necessity continued for several days or where a caecostomy has been used
to decompress an obstructed bowel The same authors describe seventeen
cases maintained on gastric suction with glucose saline flud replacement all
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CHAPTER IX

POST-OPERATIVE CARE AND THE TREATMENT OF
POST-OPERATIVE COMPLICATIONS

UCH of the post operative treatment to which the closest attention
must be given 1 this all important period 1n the recovery of the
patient 1s common to all the operations described although certamn

details will vary with the different types In this chapter therefore the
principles of the treatment applicable to all cases will be discussed and where
the various operations require any special post operative measures these will
be noted

1 Shock The majority of the patients will have had a blood transfusion set
up 1n the theatre towards the end of the operation The surgeon 1s 11l advised
to delay this transfusion until any severe shock has developed and 1t should
be commenced as soon as the anaesthetist records a fall 1n the level of the
blood pressure noted at the commencement of the operation Severe shock
at the completion of any of the operations described 1s rare but if
present the patient should not be removed from the operating table until with
transfusions and warmth recovery has taken place Then the patient should
be transferred to the bed which has been brought up to the operating theatre
In a shocked patient or n one just recovering from this condition a double
move first from the operating table to the theatre trolley and then from the
trolley on to his bed 1n the ward may produce a further lowering of the blood
pressure with the posstbility of a fatal result On occasions 1t may be neces
sary to keep the patient 1n the theatre for pertods of up to an hour before
sending him to the ward Any mconveniences caused by this delay are well
rewarded by a recovery more rapid than if he had been sent immeduately The
few who have not been transfused 1n the theatre will mostly benefit by a small
blood transfuston on their return to the ward and 1 the remainder the blood
15 continued until all shock has been combated

2 Intravenous Fluid Replacement As 1n all cases nothing except small
sips of flurd will be taken by mouth in the first few days of post-operative
treatment the blood transfusion 1s followed by one of glucose saline Normal
saline must never be used for prolonged transfusion as the large quantities of
sodium chloride thus adminsstered are not readily excreted by the kidneys
and are retamed 1n the intercellular tissue spaces The balance of the osmotic
pressure of the tissues 1s then restored by the absorption of water and such
quantities are attracted into the tissue spaces that extensive oedema may result
Whlst this causes little trouble elsewhere when 1t occurs 1n the lungs these
organs may become so waterlogged that oxygenation of the blood 15 rendered
impossible and death may ensue This danger 1s not present if an sotonic
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4 Yost operative Heus  The period of natura} sleus subsequent to these
abdomimat opcrations scldom lasts more than three or four days but when
the procedure s been extensive or where an obstruction was present prior
10 operation 1t 15 fikely 10 extend beyond this normal duration  In such cases
the abdomen will become distended and the patient wift commence to vomit
Targe quantiies of the browmsh secretions with which the small intesune
rapidly fills  Before the dsstension 1s severe gastric suction must be set up and
the stomach contents 1spirated ot hourly antervals  Tor this purpose the use
of a Ryles tube 1s usually sufficient and the Miller Abbot modification 1s rarely
employed The mampulition of the tatter tube through the duodenum requires
considerable alterations n the posiioning of the patient 1n bed and Xray
confirmation that the end of the tube has passed into the intestine and has
not coiled up in the stomach  The sl patient 1s disturbed by these manoeuvres
and as equally good results are achieved 1 simple 1leus with the Ryles tube
the point of which scldom reaches bevond the pyloric region of the stomach
we have abandoned 1its routine use  The Ryles tube should be passed through
the nasal route where its presence causes hitle discomfort even though mam
tamed 1n posttion for many days and it 1s removed only when penstalsis
once more returns

When 1leus 1s prolonged the absence of any proten intake results i a
steady diminution of the plasma proteins and in spite of a hugh haemoglobin
estimation further blood transfusion 1s of the greatest value 1n restoring them
to normil  The improvement 1n the patients general condiion 15 often
dramatc following such a transfusion and st should be given f sleus has
persisted for five days

Throughout this penod of ileus nothing 1s given by mouth with the
exception of a teaspoon of water at hourly intervals when the patient 1s awake
This small quantity of flmd added to the saliva that the patient inevitably
swallows and which 15 quickly aspirated through the Ryles tube does no
harm and serves to affeviate 1n some measure the thirst from which all patents
complain when liquids by mouth are withheld for anv Iength of time

There are rare cases tn which n spite of ths treatment the leus continues
and the condition of the patient slowly detertorates In such cases we consider
the use of wtravenous prtustrin as hife saving (Aylett 1938) 1 cc diluted wth
8 cc of normal saline 15 slowly jected  As soon as the patient complains of
abdonunal pain the myection 1s stopped and 1n a short tme the violent passage
of flatus and 1ntestinal conttent will usually occur  If the colicy pams cease

without vistble or audible effect the full dosage 1s admimstered and 1n cases
of pure tleus this mjection will always produce results Following the imtia
tion of intestinal activity peristalsis usually returns to normal rapidly and
very rarely will a second injection of the drug be required

Although this method of treatrnent was frequently employed before the
mtroduction of gastnic suction and routine ntravenous transfusion the rare
occasion when a patient does not respond to the latter therapy s mdicated

137



SURGERY OF CAECUM AND COLON

of whom developed severe potassium deficiency Similar deficiencies were
noted as a result of potassium loss through the discharging intestinal content
not only from caecostomres but from colostomies as well

The symptoms assoctated with deficiency of this element are according
to Eliel Pearson and Rawson (1950) those of apathy lethargy nervousness
and intability muscular weakness abdominal distension occasional confu
sion_disorientation delinum muscular twitching and tetany electro-cardio-
graphic changes and occasional arrhythmias and oedema’ To these Lans
Stein and Meyer add anorexia and nausea and shallow respirations

The whole galaxy of symptoms are of course present only in the severest
cases of deficiency and as Black (1953) has emphasised many may be due to
a general distortion of cell biochemustry rather than to potassim lack alone
In view of the danger of the intravenous admunsstration of potasswm salt
solutions where such depletion 1s not present these symptoms should not be
attributed to potassium lack alone unless the serum potasstum value 1s lowered
Tt 1s known that although the serum potassium may be within normal range
the ntracellular value may be reduced Nevertheless a fall in the former
reading must be awaited before potassium 15 admmstered ntravenously and
the salt must never be given on a consideration of the symptomatology alone
No harm will come to the patient 1f mn a case of suspected potassum
deficiency datly estimation of the serum value are carried out and if replace
ment 1s commenced only when a value 1s present below the lowest value of
normality which according to Wootton King Smuth and Haslam (1951) 1s
35 m-eq /litre During this waiting period the flud and sodium chloride
balance of the patient must be checked 1n order to eliminate the possibility
that deficiencies 1n this direction are the cause of the symptoms

If intravenous potassium replacement 1s dectded upon the solution used
should not exceed a strength of 40 m-eq of potassium per litre and the rate
at which 1t 1s admimstered must be restricted to 1 litre in three hours The
admunistration of higher concentrations of the element or of the lower con
centration at an increased rate may cause cardiac irregulanities or even arrest
of the heart beat A solution of 3 g of potassium chloride per litre 1s there
fore used and 1n severe cases of the deficiency up to 15 g 1n twenty four hours
mav be given (Lans et af) In our own expertence of muld deficiencies climeal
improvement and the restoration of the serum potassium has resulted from 2
single itre of the solution repeated on successtve days Lans er al also
em}hasnse that the transfusions should be continued for five days after lbl{:
serum potasstum has been restored to normal values if the patient 1s unable
to take the salt orally Reappearance of the symptoms for which the patient
1s being treated may well reappear if the salt 1s discontinued earlier

If after the serum potassium has been restored to normal by mtravenol(l;
therapy oral admumstration 1s possible before the end of the five day pcnocd
09g (15 grains) of potassium chloride are given six hourly (suitably dispens “
with flavouring agents) for twenty four hours and then three times a day un
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8 Tarly Mobiisation Although the pauent 13 encouraged to move About
in bed on the first post-operative day when massage and breathing exercises
under supervision arc commenced we prefer to delay his getting out of bed
until the third duy At first the patient sits out only whilst the bed making 15
taking place but the periods up can be ncreased fairly rapudly and the effect
on the morale of the patient Apact from dimunistung the nisk of thrombosis
formation 1s great  Only 1f tleus 1s severe 15 this carly mobihisation postponed

9 Impial Teeding Feeding by mouth commences as mentionzd above
as soon as normal peristalsis has returned  For the first twelve hours 1 0z of
water 1s given hourly followed in the next twelve by a mixture of equal parts
of mulk. and water During the second twenty four hours each feed 1s increased
to 2 0z Thercafter feeds may be rapidly built up both 1n size and variety but
for the first forty-eight hours 1t 1s wise to adhere to the limited quantities of
flmds recommended as »f 100 big feeds are given there 15 the danger that the
ileus may return perhaps necessitating further intubation and intravenous
therapy

10 Care of the Perineal wound of an Abdomino Perineal Excision In
the patient who has had an abdomino perineal excision the packing 1s removed
at the end of seventy two hours By this time a firm layer of fibrnin will have
formed on the under surface of the penitoneal floor of the pelvis and on the
fateral walls of the farge cavity which remains after the excision  Irrigations
of the cavity can then be commenced without the nisk that the irmgating flud
may pass mnto the retroperitoneal tissues or even mnto the pentoneal cavity
The irrigations are necessary 1n order to wash away the blood clot and fibnin
ous debris that are always present and which f left are likely to become
infected They are best carried out with the patient lying on his right side
with s buttocks well over the edge of the bed the latter being protected
by a mackintosh covered with a sterile towel (Fig 74 75 The cavity 1s 1rnt
gated by passing a rubber catheter well up into 1ts depths and by means of
an attached container running into st firstly 500 cc {approx 1pmnttofa im4
solution of 10 volume hydrogen peroxide then 500 cc of a solution of 1
1000 perchloride of mercury and finally a similar volume of normal saline
The hydrogen peroxide disturbs any adheremt fragments of clot or fibrin by
the physical effect of its effervescence whilst the perchloride of mercury acts
ds an antiseptic lotion and 1n addition forms a precipitate on the surface of
the wound which tends to dimimsh the ooze from 1ts very great surface area
The final wrrigation with the normal saline washes away any excess of the
perchloride solution

These 1rrigations are carried out daily for ten days at the end of which
time the patient 1s allowed up for a daily bath The imgating fluds are then
changed to [ Intre (approx 2 pints) each of hilf strength Eusol and 110 4 lotio
Rubra and these are continued until the depth of the perineal wound has
dimimshed to about three inches Thereafter 1rmigations are unnecessary and
final healing 15 completed about six weeks from the date of the operation
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by the fact that since the war we have used intravenous prwtrin s colonic
surgery only once In this patient upon whom an abdommno permeal exciston
had been performed a completely silent abdomen had been present for eleven
days towards the end of which period his general condition was deteriorating
quickly Followmng the administration of the drug normal penstalsis rapidly
returned In no other cases upon whom the operations described have been
performed mn the post war period has post operative paralytic ileus failed to
respond 1o the other simple methods mentioned

5 Sedation 1In the post-operative pertod the patient must be kept as free
from pam as possible and adequate dosages of morphine or of its dervatives
must be given On recovery from the anaesthetic morphia gr 4 1s admunustered
and this 15 given at necessary intervals 1n the next twenty four hours At the
end of this pertod we prefer to change to heromn gr 1/12 mjected four hourly
although the tougher patient may require heavier dosage as some patients
become nauseated by the continued injections of morphia  On the third post
operative day the injections can be reduced in number and by the fourth or
fifth day »f the patient 15 then taking flurds by mouth a barbsturate at mght
may be all that 1s required to ensure an adequate night s sleep

6 Ad ation of Antib s Streptomycin 1s given to all patients
subjected to an exciston with apastomosis during the few first post-operatie
days and 1n this pertod penscillin 1s also admimstered

7 Disturbances of Micturition Post operative difficulties of micturitron
are rare except mn those resections in which mobilsation of the rectum has
been carnied out as part of the operative procedure In such cases temporary
retention may occur probably the result of partial injury to the nerve supply
of the bladder (Watson 1951) or 1n cases of abdomno perineal exciston to
the altered posttton of the bladder as a result of the removal of the structures
postertor to 1t which 1 normal anatomy gve 1t support (Innes Williams 1951)
1f 2 patient has failed to pass urme at the end of eighteen hours after the
operation he should be catheterised under full aseptic conditions  This pertod
of eighteen hours should not be exceeded as if still further distension occurs
and the muscle fibres of the bladder are allowed to overstretch normal urina
tion 15 Iikely to be longer delayed At the end of a further twelve hours th”
patient 1s agamn catheterised 1f a normal flow has not been established and if
after thus there s still difficulty an indwelling Foley « catheter 1s nserted This
15 removed at the end of 2 week and thereafter st 1s seldom that further
catheterisation 1s required Tt must not be forgotten however if difficulty
or retention 1s prolonged that an enlargement of the prostate which m the
ordmary indivdual may produce neghgible symptoms can give nise to_an
obstruction in the patient upon whom the rectum has been removed The
altered position of the bladder and the partial mterruption of 1ts nerve supply
may be factors sufficient to convert an ncipient 1nto an actual obstrustion
In prolonged retention therefore transurethral prostatic resection may be
necessary 1f cystoscopy has revealed enlargement of that organ
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tapwater and 15 connected by rubber tubing and 1 glass connection to a rectal
wbe  After this 1s lubnented the patient nserts us cnd wto the colostomy
for a distance of tbout 15 cm (6 inches) and he will quickly learn to do this
with the gentlest of pressure  He then controls the flow of flud to the colon
by pinchung the catheter or by adjusting 1 screw clamp and lows the water
10 pass 1nto the colon slowly  On removing the tube flud and faccal lumps
will emerge from the colostomy being, collected nto 1 hidney dish  The

Fio 76
The pl for the daily
out To the left 15 the finger stall employed for
dilalaton of the colostomy opening 1n the centre
1 the Nitch horn wath the abdominal belt and drain
age tube attached to the right 1s the container with
rubber tubing and rectal catheter In the centre of
the coiled tube 15 the perforated rubber disc to fit over
the opeming i the Nitch horn

wash
dady

colostomy will continue to discharge for a period of about half an hour or
forty minutes and the patient will soon learn to appreciate when the action
1s complete

In the first few weeks of the care of the colostomy by this method wrregular
actions will continue but their number will quickly dimimsh until at the end
of a month or so the only bowel action will be that induced by the morning
washout Occastonally as a result of eatng certamn foods an astach of
darrhoea may result but the patient rapidly learns to avoid such food and
dunks and they vary with the individual and with these exclusions from
hus diet he 1s able to control his colostomy action completely
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11 The Care of a Colostomy If the patient has been left with a colo-
stomy this may work shghtly within a few hours of the operation before
1leus becomes established Thereafter no flatus or faeces will be passed until
penstalsis has returned to the abdomen by the end of which time 1t may
start to act copously of 1ts own accord In those cases m which 1 spite of
a return of penstaltic acttvity the colostomy has not functioned by the fifth
post-operative day 125 cc (4 oz) of olve o1l are run into 1t 1n the evemng

Fig 75

A close up view of the wound showing

the introduction of the large bored rectal
catheter used for the irnigation

FiG 74—The ingation of the penineal
wound of an abdomino perineal exciston

Fic 74

and on the following morning a small washout of 200 cc (approx 6% oz) of
warm tapwater will usually produce an evacuation If this should fail an
aperient 1s given

The patient 15 now commenced on his routine of daily morning washouts
In the first week or so these are best carried out by a nurse with the patient
Iying on his bed but as soon as he 1s fully ambulant he 1s encouraged to
perform these himself 1n the toilet "

To commence 1t 15 wise to use the simplest apparatus and the Nitc
horn to be referred to later 1s not given to the patient until he has fullf)l’
mastered the techmque of colostomy wrnigations  Above the seat of the tgl Cl
1s suspended a 1 litre (or 2 pint) contaner at such a level that 1t lies a ?_Um
a foot above the patient s head when he 1s seated This 15 filled with wal
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We have no doubt whatsocver that this method of care 1s infimtely prefer
able to the alternative of allowing the colostomy to establish 1ts own routine
of action 1f no washouts are given the colostomy will usually work 1n the
morning and 1gun 1 the evemng but at uncertamn times with the result that
the patient s life 1s severely limited whereas by adopting the method ndicated
above the nterference with lus usual activities 1s mimmal  The continued
inigations do not gnve fise to a mucous colitis as 15 sometimes suggested
(Gabricl 1948) and the danger of perforating the gut when the tube 1s 1nserted
for the washout 1s eliminated by carcful mnstruction of the patient  The colo
stomy belt with which the patient 15 finally fitted 1s not designed to collect
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Fic 79
A gauze cylinder filled with plasmon oats
a

This device
1s sometimes used n the early stages of such
a colostomy to prevent skin exconiation

faeces but serves as an abdomunal support and to prevent abrasion of the
delicate mucosa of the exposed bowel opeming which is further protected
by a small piece of tulle gras

In the first few weeks of the post-operative period a finger must be passed
1nto the colostomy daily 1n order to prevent the inevitable contraction of the
layers of the abdominal wall from gripping the emerging bowel too tightly
with resulting stenosis  This dilatation 1s unnecessary once the healing of the
wound 1s complete -

From time to time 1n spite of digital dilatation fibrosis occurs underneath
the edges of the uniting skin and bowel mucosa so that the colostomy opemng
1s gripped tightly by an encircling band of fibrous tissue Although 1t may
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Before the patient 1s discharged he 1s provided with a colostomy wash
out apparatus including the Miles modification of a Nitch horn which makes
the washouts still easier (Fig 76) The latter consists of a plastic horn shaped
recewver the broad upper open end of which 1s curved to fit over the colostomy
The lower open end 1s connected to a long broad rubber tube through which
the faeces are led to the lavatory pan Opposite to the opening fiting over
the colostomy there 15 a hole 1n the horn over which fits a rubber diaphragm
shit at its central point The apparatus 15 kept 1n position by a belt fixed
round the patient s waist

Fic 77
1G 77—A patient carrying out her daily wash out Fig 78—A close up view
sf the Nltchphom n poSlllgon showing the rectal catheter troduced through the
perforated rubber disc

To wash out the colon the patient fixes the recewver and sitting on the
lavatory pan with the broad tube runmng 1nto 1t between his legs guides the
rectal tube through the hole 1n the rubber diaphragm and thence on through
the colostomy opening When the flurd has been run in the tube 15 withdrawn
The escaping washout then pours nto the horn and 1s conducted directly to
the pan (Figs 77 78)

There 1s no doubt that with this apparatus washouts are freed of most
of their messiness and with 1t patients are better able to travel and voyage
where they will

142



POST-OPERATIVE CARE AND TH! TRIATMINT O 10ST-OLIRATIVI COMPLICATIONS

started acting On the contriry some patients who have been hibitually
constipated long, before the onset of thewr dise ise will remark that ther bowels
open more esily thin ever before ind without the aid of medicine

The drainige tube down to the site of the anistomosis 1s shortened on
the third or fourth post-operitise diys and 1s removed entirely on the fifth
1f stas left tn for this pertod of time 1 walled off track 1s formed leading down
to the site of the 1nastomosts so that should any faccal leakage occur in the
few d1ys subsequent to 1ts remov it will discharge along this route Although
faccal leakage s uncommon «nd cven when it does occur shight the surgeon
need never feel alarmed of the anastomosis has been carried out 1n the manner
suggested either that pentomtis will result or that the faccal discharge will
be anything but transient It will ccase within a few days and the patient s
post-operative convalescence will be rarely interrupted

14 Preparation of the Decompressed Bowel Prior to Rescction Fune
days before resection of the colon 1s planned washouts of the bowel are com
menced These are given by the rectal route and through the artificial stoma
both Limbs of which are trrgated when a colostomy 15 present  The irrigations
are not as effective when carried out through a caccostomy as when given
through a transverse colostomy 1n which case a completely clean and empty
bowel will result but much of the impacted faccal matter behind a growth
can be washed away by prolonged and patient caccostomy washouts At the
end of each washout a solution contatning a § per cent suspension of phthalyl
sulphathiazole 15 run slowly into cach imb of the bowel with a view to 1ts
retention by the patient About 120 ec (4 oz) of the solution can usually be
retamed In addition a similar solution 1s run into the colon distal to the
growth through the rectal route The antibiotic effect of these instillations
on the ntestinal flora will augment the effect of aureomyein which 1s given
m 250 mg doses four times a day for the three days immediately preceding
the resection of the growth

15 Pul y Complicat The d of chest complaints 15
reduced by pre-operative attention to dental sepsis and breathing exercises
and by the pre-operative adminsstration of antibiotics the latter being con
tinved 1n the post-operative phase Immediate post-operative bronchoscopy
whilst the patient 1s still anaesthetised on the operating table and the removal
by suction of any mucopus that has collected 1n the bronchioles during the
operation 1s of the greatest value 1n preventing chest complications n those
patients who are suffering from chronic bronchitis

In the occasional patient who 1n the first few post-operative days 1s
producing large amounts of purulent secretion and who 1s too weak to expec
torate this as may occur m the old chronic bronchitic operated upon for an
obstructive leston an endotracheal tube should be passed through the nasal
route Through this a fine catheter connected to a suction machine 1s then
introduced and the pus accumulated 1n the trachea 1s removed The mntroduc
tion of the endotracheal tube 1 the conscious patient requires some skill and
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be possible to pass a rectal tube through the site of the stenosis colostomy
washouts are never satisfactory as the faeces are not readily expelled through
the obstruction As a result complete emptying of the colon 15 not achieved
and the colostomy will act at irregular intervals throughout the day

In such cases the line of union of mucosa and skin and the underlying
fibrous ring must be excised and the two edges accurately sutured agam  We
have not had a patient 1n whom following this excision which 1s carred out
under general anaesthesin stenosis has recurred

Where a temporary transverse colostomy has been instituted the early
evacuations from this are often semifluid and these sometimes give mise to
excoriation of the skin  This 1s best prevented by applying aluminium paint
to the skin and surrounding the colostomy with a tubular gauze bag filled
with oatmeal (Fig 79) This absorbs much of the proteolytic ferments present
1 the faeces and thus helps n the prevention of autodigestion of the shin

12 Care of a Caecostomy In the post-operative care of a caccostomy
the chief difficulty 1s to prevent the severe excoration of the skin which 1s
so prone to develop The Paul s tube tied 1n at the time of operation 1s likely
to loosen mn about four days and before leakage around the region of 1s
msertion 1nto the caecum develops 1t should be removed A disposable 1ls0
stomy bag 1s then affixed to the skin around the caecostomy and this will
require changing every day In spite of the presence of the bag a certain
amount of contamination of the skin with resultant superficial ulceration
sometimes occurs and where this has developed the bag will no longer adhere
to the skin It 1s best then to use the methods suggested above and to collect
the faeces as far as possible by one of the old type tleostomy bags maintamned
1n posttion by an elastic belt The skin around a caecostomy as that around
an 1leostomy develops 1 time an 1mmunity to the intestmal secretions and
when the acute inflammation and exconation have settled the disposable bag
should be re applied

In both a caecostomy and a transverse colostomy the rather flud stool
1s made more solid and therefore more controllable by giving the patient
one or more of the water absorbing substances such as edifas collagel or
ssogel  Pro banthine may help by dimmshing the activty of the bowel

13 Especial Points Concerning the Care of Resected Cases with Restored
Continmty Many of the patients upon whom a resection with anastomosis
has been performed have a normal bowel action when peristalsts returns in
four or five days If this action 1s delayed for more than twenty four hours
after this return a mild aperient such as a tablespoon of paraffin and mith
of magnesia emulsion 1s given and seldom 1s a more drastic purgative required
Enem?:ta must never be given as the flurd may easily be irrigated through
the line of suture or the tube itself may cause its mjury It may be necessary
to continue with an aperient but as a large length of bowel has becn removed
and the absorption of water from the stool 1s correspondingly dimimshed
most of these patients have no difficulty with their bowels once they have
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Where commencing thrombosts 1s diagnosed a sample of blood 1s removed
1n order to estimate the prothrombin concentration and an intravenous injec
tion of 7 500 umts of heparin 1s then admumstered  This dosage 1s repeated
at four hourly intervals for the next forty-cight hours  After the first injection
the patient 1s gaven an mtial dose of 600 mg of tromexan by mouth followed
by sichourly doses of 300 mg At the end of the twenty four hour period
the prothrombin concentration must be estimated again and the estimations
must be continued at similar intervals throughout the period during which
the patient 1s under treatment The aim of anticoagulant therapy 1s to reduce
the prothrombin level to between 10 per cent and 20 per cent of 1ts normal
value and whilst high doses of tromexan may be necessary for about three
days once the lowered prothrombin value has been achieved maintenance
doses of about 300 mg dmly are then all that are required It 15 essential
that the repeated estimations of the prothrombin are carmed out as the response
of each individual to tromexan varies and 1f excessive doses are given the
danger of haemorrhage 1s a very real one On the contrary other pattents
develop a rapid tolerance to the drug so that the maintenance will require
increasing  The method of admumistration 1s well described by Hougte (1951)
and a close liaison between pathologist and surgeon must exsst when this
complication 1s under treatment

The only patient who developed a thrombosis 1n our series of operations
for carcinoma of the colon of the type described was the case referred to
above Since the introduction of tromexan as opposed to dicoumarol which
1n spite of careful control carrred with its use the danger of severe or even
fatal haemorrhage we have not found it necessary to resort to higation of
the femoral vemn n dealing with cases of thrombosis occurring n other
branches of our practice It would seem therefore that rehance can be
placed on anticoagulent therapy should the comphcation arise as a result of
operative procedures on the colon

17 Intestinal Obstruction Complications due to this cause are mimimised
by covening the raw areas left at the completion of an excision with perstonenm
wherever possible so that band and adhesion formation are unhikely Where
an abdomuno perineal excision has been performed suture of the emerging
colostomy to the peritoneum covering the lateral wall of the pelvis will prevent
loops of small intestne msinuating themselves between the two structures
with the possibility of becoming obstructed there In the same operation the
re formed peritoneal floor should be so sutared that raw edges are directed
away from the pentoneal cavity thus eliminating the formations of adhesions
at this site  Before finally closing the abdomen this floor must be carefully
nspected 10 make certain that there are no small tears or holes present through
which 1n the immediate postoperative period a small knuckle of gut could
protrude Finally 1n cases of resection with anastomosis the colon must be
sutured to the posterior abdominal wall to prevent the small intestine passing
behind 1t and thus becoming obstructed Nevertheless 1n spite of all technical

104 147



SURGERY OF CAECUM AND COLON

1s best performed by the anaesthetist practised 1 this art As the tube passes
through the cord wiolent coughing helps i the expulsion of the retaned
mucopus ‘The improvement 1n such a patient following this treatment 15
marked The distressed breathing the constant endeavour to expectorate the
pus that he himself has not the strength to cough up the associated cyanosss
and the restlessness are relieved and in severe cases we consider that 1t 1s Iife
saving If there 1s a recurrence of the accumulation of secretions 1n the lung
the procedure must be repeated When 1n spute of these precautions broncho
pneumonia develops sulphamerazine 1n addition to the antibiotics should be
given the mtial dose being 3 g followed by 1 g at six hourly intervals

16 Thrombosis The prehmnary build up of the patient 1n the pre
operative period 1s partly designed to diminish the possibility of post operative
thrombosis and the danger of pulmonary embolus The value of careful
posttioning of the patient on the operating table so that pressure on the
pophteal veins 1s avoided has been referred to 1n Chapter VII Meticulous
attention to operative techmque with the avoidance of unnecessary trauma
and the prevention of faecal contamination of exposed retroperitoneal tissues
will also dimumush the mncidence of this complication In the post-operative
phase early mobilisation with massage and breathing exercises and the replace
ment of any blood lost during the operation or on return to the ward are
other factors that help in 1ts prevention Yet in spite of these precautions
femoral thrombosis occasionally occurs  An unexplained rise 1n temperature
may be the first mndication of tts development and this may be assocated
with the complaint of aching pain 1n the calves In the majonty of cases
however no pamn 1s complamned of and a nse m the temperature mav be
impossible to distinguish from that due to a chest urmnary or other complica
tion The most constant early sign 1s the presence of pain when pressure 15
exerted by the chimcian over the courses of the posterior tibial or peroneal
vessels for as Murley (1950) has shown conclusively 1t 1s 1 the tributaries of
these vemns that thrombosis starts It 1s therefore necessary for the clinician
to carry out a daily examnation of the legs of all patients upon whom these
operations have been performed so that where possible an early diagnosis
of this dangerous complication can be made

In spite of the most careful daily examination however an overwhelming
fatal pulmonary embolus will occasionally occur On the morming prior t;
the day of discharge of one of our cases whose recovery from a resection wit
anastomosis had been uneventful the complete absence of any of the signs
of tenderness along the peroneal or posterior tibial veins was demonslrateld
by the author to his students Yet four hours later the patient SUddefn:);
collapsed whilst walling n the ward and died almost immediately o .
massive pulmonary embolus Nevertheless the early recognition of the Sdlg "
present in the majonty of patients who develop thrombosis and the 1mmct_ ;i}!“S
commencement of treatment 1n such cases will reduce the fatality rate
conditton marhedly
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of the obstructed loop of gut the possibility of the presence of a stringulation
must ever be present 1n the climeians mind - At the imtial examnation of
the pittent any definite aret of severe tenderness or ngidity in the abdomen
may suggest this possibility ind if the dingnosis 15 uncertun a periodic check
on the patient s condition must be made every few hours after the seting up
of the stomach suction and intravenous glucose saline therapy  In the case of

Fic 80
A Miller Abbott tube passing well down nto dilated corls of
small intestine

a simple obstruction the patients general condition will soon improve with
this Where str: 15 present this improvement s not noted
and nstead detertoration with increased rapidity of the pulse rate and more
marked abdominal tenderness and rigidity becomes evident Auscultation of
the abdomen 1s also of value in the differential diagnosis between the two
types of obstruction as n those cases where the blood supply to the bowel
1s mterrupted the accentuated sounds of simple obstruction soon diminish
and as a locahised peritonitis develops they disappear As soon as obstruction
with strangulation 1s diagnosed the treatment 1s immediate laparotomy 1n
order to release the blood supply to the affected region of the bowel before
irreparable damage necessitating a resection has been done
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perfection designed to prevent the causes of obstruction this comphcation
will occastonally occur at various stages 1 the post-operative phase

The abdominal distension and vomiting accompanying the condition
must of course be differentiated from that due to ileus but 1n the former
colicy pamn 1s usually present If penstalsis is visible through the anterior
abdomunal wall 1t 15 quite obvious that the symptoms are those of true obstruc
tion In any case of doubt auscultation of the abdomen must be carried out
for the increased sounds accompanying this condition will readily differentiate
1t from a paralytic 1leus  So long as the surgeon 1s certamn that the obstruction
1s stmple and that strangulation 1s absent the complication should be treated
conservattvely in the 1mtial stages and most cases will settle An mtravenous
glucose saline drip 1s set up and gastric suction through a Ryles tube com
menced Abdommal distension will usually rapidly subside but if 1t continues
and the aspirations drawn up through the Ryles tube are small i quantity the
tube 1s removed and 1s replaced by a Miller Abbott tube This 1s passed 1nto the
stomach as far as the 75 cm mark and the patient 1s then rolled on to hus nght
side and left in this position whilst suction 15 commenced The positioning of
the patient encourages the bulb of the tube to fall towards the duodenum by
the effect of gravity An Xray at the end of this period 1s taken to ensure
that the tube 1s m this position and 1s not Iying cotled n the stomach Should
this latter difficulty have occurred the tube 1s withdrawn and the manoeuvre
1s recommenced  As soon as the X ray film confirms the posttion of the end
of the tube as being 1n the duodenum the balloon at its end 1s mflated with
20 cc of air The distension of the bowel produced mn this way stmulates
peristalsis and therefore the onward passage of the tube through the cols of
testine towards the site of the obstructton and the constant suction main
tained at the various levels of 1ts descent empties the bowel of 1ts acrmmulal;d
fluds Penodic X rays are necessary to check the position of the end of the
tube (Fig 80)

A careful fluid balance chart 1s maintamned during this treatment and the
wmtravenous fluid 1s given 1n volumes sufficient to replace the total w1thd{)av;n
i the aspirations plus that passsd n the urine and that lost to the bO }t’
through the lungs and through the skin This latter loss 1s probably a (:iu
1500 cc 1n the twenty four hours As in the treatment of 1leus periodic
estunations of the plasma chlorides are carried out in addigron to the roumlle

tion of every sp of urine for the presence of this salt I:atrhg
replacement of excesstve loss can then be rapidly overcome by changing e
glucose saline drip to one of normal saline The serum potassium must 2
be estimated daily and deficiencies corrected as previously described

The abdominal distension will usually rapidly subside by these metho&}i]s
and duning the treatment the patient may be given sips of flud by ma(l,lrlls
1f these are not absorbed they will be rapidly withdrawn 1n the :1spn':mc .

Although most obstructions following these operative procedu;res art ¢
a simple type and not associated with any occlusion of the vascular supply
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CHAPTER X

BENIGN TUMOURS O THL COLON

CONNECTIVE TISSUE TUMOURS

PART from those ansing from the epithellum  bemgn tumours of the
Acolun arcrare  Glenn (1939) for example reported that with the excep-
tion of the case that he recorded there was no other proven case of
neurefibroma of the large bowel Myomata arc simiarly seldom encountered
and Hunt (1921) who added four cases to the hterature stated that only twenty
cases had been described prior to his report A further case was reported
by Fried and Stone 1 1930
Lipomata of the colon though stll rare are more frequently described
Pemberton and McCormack 1n 1937 collected reports of 116 cases and Gault
and Kaplan 1n 1941 noted that including their own a further thirteen had
been added to the hiterature More recently a seres of cases has been described
by Bigelow and Anlyan (1949) and Mayo and Gress (1949) have reported
upon a comparatively large number of nineteen
It 1s therefore obvious that few surgeons will have a wide expenience
of these conditions and 1t 1s likely that should one present a diagnosts of
carcinoma may well be made The symptoms to which these tumours give
nise simulate those of cancer closely Disturbances of bowel habit bleeding
from the ulcerated surface of a tumour projecting 1nto the lumen of the colon
colicy abdomunal pain or the acute pain associated with the formation of an
ntussusception of which the growth 1s the apex are all the symptoms of
cancer and the conditions may be indist habl C lly the surgeon
may consider the possibility of an innocent tumour where the complaints
have been present for many months or even years without any associated
dechine in the general condition of the patient and a barium enema may help
to suggest the diagnosis 1f the filing defect 1s smooth and round and unhke
the wrregular protrusion or stricture formation of a cancer Exploratory lapar
otomy will be necessary 1n all such patents and 1t 1s often only at operation
that the diagnosis becomes apparent The softness of the tumour 1ts smooth
surface and rounded edges and the absence of any infiltration nto the bowel
wall are all signs that will suggest the bemign naturc of the mass
In some cases the tumour 1s confined to the wall of the colon but in
others 1t may project mnto the lumen attached only by a narrow pedicle 1o
the mucosal and submucosal tissues or 1t may extend outwards so that a very
obvious subperitoneal swelling 1s present Sometimes when the tumour 1s
pedunculated 1t 1s dufficult to find and careful palpation of the colon 1s required
n order to 1dentify 1t The surgeon wiil have little difficulty 1n recogmsing
that he 15 dealing with a connective tissue tumour of a bemgn type and excis
10n of the growth by colotomy or by removal of a small segment of the
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red blood and felt famt  On examination the patient Jooked pale but apart from
altered blood on the gloved finger passed tnto the rectum no other abnormality
was discovered on physical exramination  Haemoglobin on admusston was 63 per
cent The patient was given blood trans
fusions and the melaena subsided over the
next two days  Alter sutable preparation YT )
the patient was sigmoidoscoped and at “
13 em from the anal margin a small
swelling protruding from the mucous sur
face with 1ts summut covered by blood clot
was scen  No enlarged blood vessels were
observed underneath the mucosa A biopsy
of the tumour was taken and was accom
panied by bnsk haemorrhage This was
controlled by diathermy which was used
to coagulate the rest of the tumour The
biopsy report showed angiomatous tissue
Subsequent barum enema and banum
meal and follow through esaminations
showed no abnormality The patient has
remained symptom free and a repeat sig
moidoscopy showed residual scarring at
the site of the diathermy treatment only
In both of the cases recorded
above the tumour was small and was
treatable by relatively minor proced
ures The condition however may be
so extensive that wide excisions of the
colon and the other mvolved structures
may be required for its cure as in the
cases reported by Hunt in which an
abdomino perineal excision of the rec
tum and pelvic colon combined with
hysterectomy was undertaken for a Fic 81
tumour involving the large bowel and :el}v;xte::;;: };e?a?fc.&n: ‘:s n:g:eéw;;
the uterus A similar extensive hae abdomino perineal exaision (Mr O V
mangioma nvolving the pelvic colon Lloyd Davies case)
and the rectum was recently successfully removed by an abdomino perineal
excision by Lloyd Davies (Fig 81)

eMETT T T T T T Y

Our experience i Case No 9 does suggest that 1n cases of severe and
uncontrollable haemorrhage the formation of a colostomy proximal to the
haemangioma by diverting the faecal stream and thus preventing its traumatic
effect as 1t pours over the tumour may serve to stop severe and uncontrollable
bleeding The removal of a portion of the tumour for biopsy purposes may
1n the first of the two cases have precipitated the severe haemorrhage although
this did not occur until ninety six hours had elapsed but at the time of the
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bowel contaming the tumour with subsequent end to end anastomosis of the
free ends of the colon 1s all that will be required for the cure of the condition

Haemangioma 15 another rare tumour of the large bowel and Hunt (1941)
states that up to the tume of his publication only twenty cases had been reported
either at operation or autopsy The condition may be minor and consist of
multiple small red nodules sited 1n the submucosa and linked with dilated
arteries and vetns but n other cases enormous cavernous haemangioma may
wnfiltrate the whole of a portion of the colon extending to and involving
adjacent structures  According to Brown (1924) large submucosal angiomata
may grow to such a size that in spite of the fact that thev are easily com
pressed they may cause intestinal obstruction In our own two cases the
tumours as seen at sigmoidoscopic examnation appeared as small swellings
the farger about 1 cm across In both the apices were ulcerated and covered
with blood clot but sigmoidoscopy did not reveal the enlarged blood vessels
present 1n the underlymg submucosa The predomnant symptoms of this
condition haemorrhage from the anus which may be of the severest dezree 15
well illustrated by these cases

Case9 D E Male aged twenty one Attended 1n December 1951 complan
mg of bleeding per rectum  He was a fit young man and 2 heavy weight boxer m
the police force He had had no previous 1llnesses with the exception of childish
complaints Two days prior to fus attendance he noticed that on wisiting the toilet
he passed a quantity of darkish blood The desire to have his bowel opened W?S
repeated seven times 1n the forty eight hours but wth two exceptions blood only
was passed On one occasion he esttmated that he had fost about 1 pint There
was no abdomtnal pain and he had no other symptoms The bowels had prevmusk{)
been opened regularly With the exception of dark blood on the glove of the
examining finger passed mnto the rectum no other abnormality was found on exam
nation

The patient was prepared for d py at which exammnatton a smag
sessile tumour about 1 cm across was seen at 15 cm from the anus It projecte
mto the bowel lumen and apart from its summit which was ulcerated the mucosa
covermg 1t appeared normal A biopsy was taken Four days later by which ume
the had been d mucr preally and was found to have an ansil?
matorus structure the patient had a sudden and very severe haemorrhage from 1 ;
effects of which he collapsed 1n spite of blood transfusions haemorrhage contmutld
and at the end of forty eight hours 1t was decided that a left iliac colostomy Shg“
be carried out Soon after this was established bleeding ceased )ays
later the abdomen was re opened and the tumour was palpated n the pelvic 0 t:g
The bowel was opened and the portion of the wall contamning the tumour e“d:lsthc
the colotomy wound being closed in two layers Recovery was uneventiul an vt
colostomy was closed ten days later  Subsequent barrum enema examnation me{m
no abnormality of the large intestine and the patient has continued symptom

Case 10 P T Male A soldier Aged nmetecn Attended hospital 1n Mn}z:
1952 He stated that he had been perfectly well unul the previous day wzcﬂark
had a frequent desire to have his bowel opened and on each occasion p:lSSCr baght
blood On the morning of his admission he had had a severe haemorrhage of briz
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conjunction with cancer of the colon and rectum and of thirty three cases
both were present 1n twenty five a percentage of 75 as compared with a 10
per cent merdence of polypt found 1n colons and rectums examined at routine
autopsics for deaths other than those due to colonic cancer

Polypord tumours vary 1n size 1nd m1y be single or multiple  They may
be sesstle with a basc as broad s the tumour stself and nvolving a large area
of the circumference of the bowel wall such as occurs 1n the villous papilloma

Fic 83 Fic 84
Fi6 83—A large villous papilloma of the colon The fronds of the tumour obscure
the portion of the wall of the bowel from which it arose and which was excised

1ogether with the Fic 84—A polyp

(Fig 83) or they may be attached by a strap like delicate band of fibrous
ussue covered with epithehal cells and contaiming the blood supply to the
actual polyp which suspends 1t from the mucosal limng like a berry from a
stalk (Fig 84) They occur at all ages though they are commonly found after
the age of forty and the great majority are localised to the sigmord colon and
upper rectum

Symptoms and Diagnosis The symptoms to which they give rise are
normally those of bleeding aithough 1n the early stages of their development
when small 1n size their presence 15 not accompamed by any abnormality
The bleeding 15 not usually severe and may be bright red 1n colour though
if the adenoma 1s sited well up in the pelvic colon or above this level bleed
ing s often followed by the passage of dark blood which 1s smeared round
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examination 1t was not appreciated that the tumour was an angioma In the
second case the possibility that the swelling was of this nature was appreciated
as a result of our very recent experience but because of its small size 1t was
considered that any bleeding immediately following the bropsy could be con
trolled adequately by diathermy coagulation which treatment would also
serve to cure the lesion
CARCINOID TUMOURS

Argentaffin tumours occasionally
occur 1n the colon taking ongmn from
the Kultschitziy cells which although
mainly confined to the small intestmne
are also found 1 the large bowel (Ash
worth and Wallace 1941) These
tumours give rise to constricting lestons
of the colon ndistinguishable from a
carcnoma and 1n view of the fact that
1n many cases the mnocency of such 1s
open to extreme doubt and that mn
some metastases may even be present
in the lymph nodes draming the
mvolved area 1t 1s right that they
should be treated by stmilar methods

INTESTINAL POLYPI

Bemign polypoid tumours of the
colon are as common as those of
connective tissue origin are rare and
they present a problem to the surgeon
particularly because of their tendency
to undergo malignant change Klem
perer (1938) found that of ninety nine
polypr ether biopsied or excised
fourteen showed microscopic evidence
of cancerous and Castro

Fic 82

Part of a pelvic colon in which numer

ous polypt are present Two of these
show obvious malignant degeneration and

change
Garnet and Smth (1951) noted 3
sumlar incidence of such degeneration

similar changes were revealed on micro
scopic  examunation 1o other of the

amongst the 352 spectmens they exam
adenomata

ined Further suggestive evidence that
some cancers of the colon have therr origin 1n bemgn adenomata 1s the
frequency with which the two are associated (Fig 82) and 1n a series where
such association existed Klemperer noted that m 227 per cent of the 79
cases mucroscopic examination revealed that the mucosa of the apparenl]U
bemgn polypt was starting to develop the charactenstics of cancer cells
Dukes (1926) too emphasised the very common finding of adenomata 1
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It 1s the naturat desire of a1l to 1vord this whenever possible and they consider
that provided the closest follow up 1s muntuned should 1 local recurrence
ocecur 1t will be recogmsed at 1 stage 1 the discase sufficiently carly to allow
of 1ts removal by radical excision before the condition has spread beyond
the areas removed by such an operation
Whilst we are 1in complete agreement with therr treatment of rectal polypt
we consider that 1n all cases occurning in the pelvi rectal junction or above
if the pathological examination of 4 locally excised polyp shows frank malig
nant changes the modified radical excision of the pelvic colon should be
undertihen unless the age of the patient and s general condition precludes
major surgery Sufficient evidence 1s not as yet available to enable the surgeon
to be absolutely certain that by local exciston the disease can be cradicated
and as a resection of the colon can be carned out with negligible sk with
out an associated colostomy and without any post-operative morbidity we
consider that this form of treatment 1s to be 1dvised whenever examination
of the tumour has shown that malignant chance has supervened Such an
approach to the condition 15 1n keeping with the opinions expressed by Demuth
Cherney and Fitts (1952) and 15 1n accord with the experience of McLanahan
Grove and hieffer (1949) Morcover the common multiphicity of colomc
adenomata suggests that changes are occurrning 1n a considerable area of ths
bowel mucosa and where mahgnancy has developed 1n one region the posst
bility of 1ts origin n adjacent zones 1s a very real one These regions will be
removed by the modified radical excision suggested as the most rational form
of treatment for the disease
In order to assess whether cancerous change has taken place 1n a polyp
1t 15 necessary that the whole of the growth should be available for exarmnation
by the pathologist whenever possible It 15 impossible for him to be asked
to express an opinion on the adenoma as a whole 1f all that 1s available for
section 1s a smalf biopsied area of the tumour as the region that has started
on its course of malignant degeneration may well not be included 1n the portion
avatilable for exarmination If feasible therefore the tumour should be removed
mn toto 1f an adequate examunation 1s to be achieved Moreover 1ts cellular
structure must not be destroyed by excesstve electro-coagulation 1n the course
of 1ts removal
When the excision of the tumour i toto 15 not feasible multiple biopsies
must be taken from different sites of the adenoma so that all areas of the
tumour may be examined histologieally The removal of multiple fragments
for examnation from numerous and different parts of the adenoma will reduce
any error of the mterpretation of the nature of the tumour to an absolute
muumum  Should malignant changes be 1dentified then the modified radical
excision of the pelvic colon must be carried out and local removal by
diathermy by colotomy or by excision of a small length of the colon must
not be rehed upon Involvement of the lymphatic glands with cancer may
have already taken place and with the latter procedures they will remain to
gwe nise to recurrence of the disease at an early date
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the surface of the stool A damp discharge from the anal orifice the result of
excess mucous discharge from the mucosal surface of the polyp may also be
complained of Alteration of bowel habit 15 very uncommon except m those
cases where many polyp: are present when diarthoea may result Cattell and
Swinton (1940) record a case 1n which obstructive symptoms had developed
the result of the size of the polyp In other patients the polyp may prolapse
on defaecation or forming the apex of an intussusception appear at the anal
orfice 1n this manner Many of the smaller polypr however will only b~
diagnosed as a result of ssgmordoscopic exammnation for complaints not related
to the presence of the adenomata

Bartum enema exammation and sigmoidoscopy must of course be
carried out 1n all cases 1n which the symptoms point to a lesion in the colon
though the 1dentification of a small mobile polyp by the former method 1s by
no means certaun  In those cases 1n which sigmoidoscopy too fails to reveal
the presence of a polyp 1n a patient the symptoms of whom suggest its
presence the X ray examination must be carried out again at the end of two
months m a further endeavour to localise the fesion

Treatment Pathological examination of excised polyp: removed at opera
tion or autopsy shows 1n different cases various stages of change between a
mucosa that 1s absolutely bemign and one 1n which frank malignant degenera
tion has supervened and nvasion of the stalk of the adenoma has taken place
The degree of changes that can occur are well divided nto six phases by
Lockhart Mummery (1952) and by Lockhart Mummery and Dukes (1952) In
the first stage the mucosal cells covering the polyp are normal and mn the
second active proliferation 1 certain areas gives rise to regions where the
staiming of the cells 1s more intense In the third stage referred to as carcmomf
int sttee the proliferation of the cells has probably transgressed the bounds o
nnocency but nvasion of the submucosal tissues has not yet taken I-’Ii‘l‘l:el
These authors agreed as a result of their study of the follow up results tha
1n such cases Jocal excision 1s suffictent for the cure of the condition

In the last three stages there 1s no doubt of the cancerous change an‘i
they are divided 1nto those 1n which the growth has transgressed the mucosﬂﬂ
layer but shightly those in which the stalk of the polypus has started to beco}rln;
mvolved and finally the case i which the carcinomatous invaston ﬂ]
extended mto the wall of the bowel Of these latter three groups radica
surgery 18 advised 1n all cases where the histological examination reveali;
high degree of malignancy 1n the cancer cells or n those 1n which the cal;! o
has extended through the stalk to mvolve the bowel wall or to be mfc 0! .
proximity to 1t Those in which a low grade pathologteal grading 1§ ollll;
and 1 which the cancer 1s confined to the polyp they consider adequately
treated by local excision |

1t must be noted that the writers are considering the treatment ;)f re!;‘}i"e
polypr and that the alternative of a more radical excision l:)vg];;somy
abdomino perineal operation with the establishment of a permanent ¢
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On the basis of these considerations the plan of treatment adopted in
dealing with colonic adenomata is as follows —

(1} The operating sigmordoscope s introduced under general anacsthesia
and rotated so that the tumour projects into the cut away end of the instrument
In those cascs where the adenomn 1s very small ats removal by diathermy
would so destroy 1ts substance that accurate interpretation of its structure by
the pathologist would be rendered imposstble  Such tumours arc  therefore
removed by punch biopsy and the bases arc then diathermied

(2) When the adenoma 1s targe and attached by a broad base or suspended
by a stalk from the wall of the bowel 1t 1s surrounded by a snare and severed
by a slow cutting current the basc being subsequently diathermied Little
destruction of the structure of the adenoma will result from this method of
removal

(3) If the tumour 15 of such a size that its whole extent will not protrude
readily into the operative field at the end of the sigmoidoscope 1t 1s advisable
to remove 1t on a future occaston 1f innocent by open colotomy In order
10 obtain a gwde as to the nature of the tumour however multiple biopsies
should be undertaken by the electric snare for pathological examnation If
no evidence of malignant change 1s found colotomy can then be recommended
with assurance that the condition can be cured by such a local excision If
malignancy 1s present more radical excision must be undertaken

(4) Where the adenoma has been totally removed through the operating
sigmoidoscope and the 1nnocency of the tumour proved by pathological exam
mation the patient should be sigmoidoscoped at six monthly intervals for the
first few years not only to make quite certain that there has been no recurrence
at the stte of excision a contingency that 1s most remote but more particularly
to ensure early recogmtion of any further polypt that may develop
subsequently

(5) In cases where several adenomata are present the same principles of
treatment apply but where they are very numerous or the condition 1s one of
acquired multiple polyposis resection of the affected area will certainly be
required and n the worst cases where the disease 1s widespread throughout
the colon and the rectum total removal of these reglons along the lines
suggested in Chapter XI must be considered

(6) Where the tumour 1s beyond the reach of the sigmoidoscope 1t must
be removed by colotomy or by local resection of the bowel with immediate
restoration of continuity A frozen section of the adenoma should be carried
out so that if malignant changes are identified the local can be converted
mto a radical operation Figure 86 1llustrates a large bemgn polyp of the

caecum excised by local resection of the bowel as a frozen section at the time
of operation had proved its innocency

Local Excision of Benign Tumours by Colotomy Pre-operative prepara
tion of the bowel must be as thorough for this operation as for an extensive
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In dealing with these tumours an operating sigmoidoscope 15 required
and the author s pattern (Fig 85) described oniginally m 1939 and since mod
fied by Down Bros has certain advantages

The tube of this instrument 1s made of opaque non conducting material
and 1s 1 m 1n dizmeter From the distal 2 tn a thurd of s wall 15 cut
away to form a slot Along the tube on the side away from the slot runs an
wnsulated lamp and suction tube and the position of these may be adjusted
by shiding them backwards or forward on the rail fitted to the proximal end
of the sigmordoscope

Fic 85
The author s diathermy sigmoidoscope

Before the ntroduction of the instrument the lamp and suction tube are
removed and 1t 15 fitted with its obturator When imtroduced the latter 18
removed and with an eyepiece fitted with a light and bellows 1n position 1t
1s passed up towards the tumour 1n the normal way The instrument 1S then
mantpulated so that the tumour projects into the slot With the escape of aif
that takes place on removal of the eyeptece the projection of the adenoma 1nto
the slot of the sigmordoscope 1s sull more marked making uts subsequen(;
removal with a dathermy snare a simple matter The suction tube an
smsulated Tamp are then placed on the runner and adjusted mto pOSlllbO'l:
opposite the tumour The presence of a suction tube connected 1o 2 Sl;:tﬂ e
apparatus 1mmediately opposite the site of electro-coagulation or diat erm‘};
excision of the adenoma is invaluable as the field of operation 1 unobscure!
by smoke and complete visualisation 1s mantamned throughout the mstru
mentation
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placed endometrium s difticult to account for and Sampson s (1924) view that
itis derived from 2 backward regurgitation of menstrual blood up the fallopian
tubes with subsequent growth of contained fragments on the peritoneal surface
of the pelvic viscera does not explain those cases which occur outside the
pernitoneum

Meyer in 1919 and Novak mn 1926 suggested that because of the common
ongim of the peritoncum and thz gentaha from the pnmitive coelomsc
epthelium  these vanous structures all possessed under certain influcnces the
power of producing endometrial issue but 1gun extra pentoneal cases of the
discase remun unexplained It 1s possible that there 1s more than one cause
of the condition and that in certain mstances Halbans (1924) theory of
lymphatic dissemination may be a correct one

Ectopic end, rial tissue 1s 1ly found in the wall of the bowel
without apparent involvement of other structures n the pelvis but as
Counseller (1949) describes 1t 1s usually affected only when the pelvic endo
metriosts 1s extensive The leston in the sigmoid colon and upper rectum—
that part of the large intestine most frequently affected—may consist only of
a small nodule or 1t may extend to surround the whole circumference of the
wall giving nise sometimes to the appearance of a stenosing carcinoma from
which 1t may be impossible to differentiate 1t even at operation (Mayo and
Muller 1940)

Symptoms The condiion occurs most commonly 1n the fourth and fifth
decades of Iife and amongst patients the fertiity of whom 1s often subnormal
Tn addition to the symptoms of a gynaecological type involvement of the colon
may give nise to those referable to the bowel itself A change of bowel habit
either towards constipation or towards diarrhoea rectal pain the discharge
of blood or mucus abdominal or low back pain may all or severally be com
plamed of and such symptoms are usually worse at or may even be confined
to the time of menstruation All patients with proven lestons of the recto
sigmoid do not suffer symptoms referable to the bowel however and i Kelly
and Schlademan s series (1949) only half had complaints identifiable with a
lesion 1n this region In other cases the lumen of the colon may be so
obliterated by the mass projecting into 1ts lumen or by a stricturing form of
the disease that sub acute or acute obstruction may develop

Diagnosis A prolonged history with the charactenistic periodicity of the
symptoms the general good health of the patient and associated gynaecological
disorders may suggest a diagnosis

On sigmoidoscopy narrowing of the lumen of the bowel or the presence
of a projecting mass usually with an mtact overlying mucosa may on occasions
be seen MacLean (1936) however has pointed out that the mvestigation 1s
generally unhelpful Lattle aid 1s likewise to be gamned from a barium enema

A certain diagnosis in this condition 1s rarel
and 1n Kelly and Schlademan s series 1t was ma
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resection of the colon and the details of this treatment have been recorded
previously
In some cases of small tumours we have found difficulty 1n locating them
at operation  The softness of their texture the fact that a loose pedicle may
give them free mobility their compressibility 1 the case of an angioma and
the absolute normality of the bowel wall itself are factors that contribute fo
this mability to localise their position readily To overcome this 1n the case
-~ of tumours of the pelvic colon the
patient 1s now sigmoidoscoped by an
asustant  before the abdomen 1s
opened and the mstrument 1s main
tained 1n posiion with 1ts end m
contact with the tumour The exact
site of the tumour 15 then determined
accurately and the inciston 1 the
bowel wall can be made over the
end of the sigmordoscope the nstru
ment being withdrawn before the
mucosal layer 15 1ncsed Non
crushing clamps are then applied
above and below the area of opera
- tion and the regton 1s 1solated with
Fic 86 abdominal packs The ncision 1

A sessife benign polyp mn the caecum The  the colon must be made to one of

tumour was removed by local mcision of
the terminal 1leum and the adjacent caccum other side of the base of the tumour
The wall of the latter 15 turned back to  and sigmoidoscopv will have re

expose the tumour vealed to which sector 1t 1s attached
When the bowel 1s opened the extent of 1its attachment 1s readily seen and 1t
15 wise to mclude with the excised tumour a portion of the whole thickness
of the bowel wall rather than to detach 1t from the mucosa enly
The deficiency left in the wall of the colon 1s sutured 1n layers the suture
line bemng so placed that diminution of its lumen 1s reduced to a yumnmum
Any adjacent appendices epiploicae are used to reinforce the line of closure
When the adenoma nvolves more than a third of the circumference of
the bowel wall or where several large polyp: are present close to each other
1t 15 best to excise the length of colon contamning the tumours, restoration of
continuity being achieved by immediate anastomosts In such cases 1t 1s un
necessary to excise more than a small wedge of the meso<colon and this 15
removed only because the subsequent approximation of the bowel ends 15
faciiitated thereby Dramnage down 1o the site of the suture e 15 essential 10
both of these operations

ENDOMETRIOSIS

Endometriosis 1s a condition 1n which tissue 1dentical to that of the fiming
of the uterus 1s located outside this organ  The origin of this abnormally
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CHAPTER XI
FAMILIAL INTLCSTINAL POLYPOSIS

AMILIAL 1ntestinal polyposis ts a rare hereditary condition 1n which
qu]up]c adenomata are found throughout the rectum and the eolon (Fig

87) The surgical interest 1n the discase hies an the fact as Dukes (1936)
has emphasised, that malignant degeneration of one or more of these polypt 1s
almost certain at some stage 1n the patient s hfe subsequent to their develop
ment Lockhart Mummery mn 1925 reported a series of three families whose
members were afflicted by the condi
tion and drew attention to the high
incidence of cancer of the colon and
rectum 1n their family trees He also
pointed out the relatively early age at
which malignancy occurred and Dukes
(1952a) analysing 156 cases of poly
posis amongst whom 115 had devel
oped cancer found that the average age
at the time of the diagnosis of cancer
ous change was only thirty five years
The same author (19528} notes that the
average age of those who died of
cancer supervening on top of famihial
polyposis was just over forty-one years
compared with sixty-eight the average
age of death of those dymg from
cancer of the rectum amongst the
general population of England and
Wales These figures emphasise the
fatal nature of the disease and
Justify the most extensive surgery as
the only possible means of its cure

The disease 1s transmmtted by
affected males and females equally and
both sexes are similarly liable to the Fic 87
conditton It 1s considered by Lockhart Multsple polyposis of the colon
Mummery and Dukes (1939) to be the result of a gene mutation and 1s
mhented as a dominant Mendelan character Of the children of parents one
of whom suffers from this disease half are therefore likely to develop the
condition

The occasional case of multiple polyposis presents 1n which 1t appears that
no other member of the family 1s affected It1s of course possible 1n such cases
that the disease has escaped diagnosis in preceding generations or that 1t has
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Treatment In the obstructed case a colostomy must first be instituted
followed by resection of the mvolved region of the colon It 1s probably best
1n such extensive cases to accompany this by removal of the ovanes In other
patients particularly in women of a younger age group Hemeberg (1926)
advises subcastrating doses of X rays which may be eflecttve 1 alleviating
the symptoms without introducing all the psychelogical disorders associated
with an early menopause 1In the older patient castration by irradiation or
operation 1s probably best
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change 1s to extirpate the affected aren of the bowel whilst retaiming rectal
continence This 15 usually achieved by carrying out a subtotal colectomy
assoctated with an nastomosis cffected between the terrmnal rleum and the
pelvi rectal region  Adenomnta 1n the rectum are then destroyed by electric
coagulation either 1 onec or several sesstons according to the extent and
number of the polypr At regulr wmntervals subsequently a sigmoidoscopy of
the remaming segment of the Inrge bowel 1s carried out and new polypt that
hne developed or recurrences amongst those previously dealt with are
subjected to further diathermy treatment The paticnt 1s completely continent
following this operation although some frequency of bowel action 15 unavoid
able as a result of the removal of the larger part of the colon

The disadvantage of this method of treatment 1s that the rectal mucosa
that part of the liming of the large bowel most severely affected by the disease
remaws mtact Even though 1t s kept under periodic and frequent review the
danger that malignant change can supervenc 1n overlooked adenomata or those
that have formed 1n the intervals between the examinations 1s a very real onz
and such authors as Dye Olander and Monroe (1951) Guptill (1947) Rawvitch
and Sabiston (1947 and Gohigher (1953) have reported cancer formatton in
rectums so treated Indeed 1n the severer cases of the disease the adenomatous
formations are so numerous and so close to each other that the possibility of
complete ablation by drathermy 15 open to doubt Other disadvantages of this
treatment 1s the possibility of stricture formation supervening upon repeated
diathermy treatments and even perforation of the bowel wall consequent upon
excessive fulguration

In an endeavour to avod these objections to this treatment Ravitch and
Sabiston (1947) carried out ammal experiments m which following a colec
tomy they stripped the mucosal linmng of the remainsng rectumn and through
the fibro muscular tube thus left pulled down the termunal ileum which had
been severed close to the caccum and stitched it 1o the skin  The ammals
developed satisfactory continence and the method was advocated for use in
dealing with familial polyposts They reported a case so treated with a final
good result

The technique of the operation 1s well described by Devine and Webb
(1951)  After suitable pre-operative preparation of the bowel the patient 1s
placed on the operating table 1n the modified lithotomy position as used for
the synchronous combined abdomtno perineal excision of the rectum The
surgeon working through the abdomen divides the terminal small intestme
between clamps and after mobilisation of the pelvic colon and the upper
rectum cuts across the latter at the pelvirectal junction The distal cut end
of the tleum and the prouimal severed end of the lower part of ths pelvic colon
are brought out on to the surface of the abdomen so that the colon remarns
defunctioned and 1solated

The sphincter 1s then stretched and the surgeon working at the perineal
end snjects a solution of novocamne and adrenaline mto the submucosa thus
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shipped one before manifesting itself again wn an age 1n which the climcian
1s more conversant with the condition and its recogmtion Moreover the
muitiple polyposis affecting the rectums and colons of such isolated cases 15
mdistingmshable from that affecung the known famihial type and the early
development of cancer of the bowel 15 a similar feature of the disease  Whilst
admutting that the question 1s far from settled Dukes (19524) believes that
n view of the stmilanty of the two conditions the solitary and familial cases
are hikely to be one and the same disease

Symptoms These are few and do not anse until late childhood or early
adult Iife when diarrhoea associated with the passage of mucus and blood
draws attention to the condition  Marked anaemia may accompany the persis
tent blood loss 1f the disease Temains untreated with resulting 1fl health and
lassitude until finally the symptoms of cancer of the colon or rectum mamifest
themselves

The members of those families 1n whom the disease 15 known to be present
should be subjected to sigmoidoscopic examination at six monthlv intervals
so that mn such cases the condition may well be recognised before any
symptoms have been noticed by the patient

Investigation Following the general examination of the patient sigmoido
scopy 1s the first step in the mvestigation of any suspected case The condition
affects most widely the pelvic colon and rectum so that 1f multiple polyps are
present they are almost certain to be seen at this examunation Sometimes the
whole of the mucosa 15 so covered with polyp: that 1t 15 duifficult to pick out
unaffected areas whereas 1n others a mere dozen or so may be seen The size
of the adenomata differs the smallest being no bigger than mullet seeds whlst
the largest are a cm or more across Some are sessile and others attached
by a delicate pedicle to the mucosal lining of the bowel

A banum enema 1s carried out  This may reveal as multiple small filling
defects the widespread nature of the disease extending beyond the limt of
visualisation by the sigmoidoscopy The value of this mnvestigation however
hes manly 1n the recognition of any early cancer that may have developed
the upper reaches of the colon as the presence of such a compheation will
require some modification of subsequent operative procedures

These investigations are carried out 1n the out patient departroent but
where the presence of the disease has been confirmed a further sigmoidoscopy
under general anaesthesia 1s undertaken with the operating sigmoidoscope At
this examination several of the polypt in the rectum and colon are removed
1n their entirety especially those that are larger or are ulcerated or appear
fixed as 1t 15 1n these that malignant changes may have cc d Tt1s upon
the result of the pathological examination of these specimens that the final
operative treatment will be planned

THE CHOICE OF OPERATION
The objective of surgical treatment n those cases in which prelimmary
imvestigations have shown that the disease has not yet undergone mahignant
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change 15 to extirpate the ffected arer of the bowel whilst retamming rectal
continence  This 1s usunlly achieved by carrymg out 1 subtotal colectomy
associnted with an 1nastomosss effected between the termunal ileum and the
pelvi rectal region Adenomats 1n the rectum are then destroyed by electric
corgulation either 1n one or severnl sessions according to the extent and
number of the polypr At regular mtervals subsequently a sigmordoscopy of
the rematning segment of the Inrge bowel s carried out and new polypi that
have developed or recurrences amongst those previously dealt with are
subjected to further diathermy treatment The patient 1s completely continent
following this operation although some frequency of bowel action 1s unavord
ble as a result of the remov il of the larger part of the colon
The disadvantage of this method of treatment 1s that the rectal mucosa
that part of the lining of the large bowel most severely affected by the disease
remamns intact  Even though 1t 1s hept under periodic and frequent review the
danger th1t mahignant change can supervene 1n overlooked adenomata or those
that have formed n the intervals between the examinations 15 a very real ons
and such authors as Dye Olander and Monroe (1951) Guptill (1947} Rawvitch
and Sabiston (1947) and Goligher (1953) have reported cancer formation n
rectums so treated Indeed 1n the severer cases of the disease the adenomatous
formations are so numerous and so close to each other that the possibility of
complete ablation by diathermy 1s open to doubt Other disadvantages of this
treatment 1s the possibility of stricture formation supervening upon repeated
diathermy treatments and even perforation of the bowel wall consequent upon
excessive fulguration
In an endeavour to avord these objections to this treatment Ravitch and
Sabiston (1947) carrted out amimal experiments in which following a colec
tomy they stripped the mucosal lining of the remaing rectum and through
the fibro muscular tube thus left pulled down the terminal ileum which had
been severed close to the caecum and stitched 1t to the skin  The amimals
developed satisfactory continence and the method was advocated for use in
dealing with famhal polyposis They reported a case so treated with a final
good result
The technique of the operation 15 well described by Devine and Webb
(1951)  Adfter sumable pre-operative preparation of the bowel the patient 15
placed on the operating table 1n the modified lithotomy position as used for
the synchronous combined abdomino perineal excision of the rectum The
surgeon working through the abdomen divides the terrmnal small intestine
between clamps and after mobilisation of the pelvic colon and the upper
rectum cuts across the latter at the pelvt rectal junction The distal cut end
of the 1leum and the proximal severed end of the lower part of the pelvic colon
are brought out on to the surface of the abdomen so that the colon remains
defunctioned and 1solated
end laneectssp?:giix;l;sntl;gnngtvrsgl:sd and the surgeon working at the perineal
e and adrenaline 1nto the submucosa thus
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shipped one before mamifesting itself again 1n an age 1n which the chinician
1s more conversant with the condition and 1ts recogmtion Moreover the
multple polyposis affecting the rectums and colons of such isolated cases 1s
idistingmshable from that affecting the known famihial type and the early
development of cancer of the bowel 1s a stmilar feature of the disease  Whilst
admitting that the question 1s far from settled Dukes (19524) believes that
1n view of the similanty of the two conditions the solitary and famihal cases
are hikely to be one and the same disease

Symptoms These are few and do not anse until late childhood or early
adult hfe when darrhoea associated with the passage of mucus and blood
draws attention to the condition Marked anaecrma may accompany the persis
tent blood loss 1f the disease remarns untreated with resulting 11l health and
lassitude until finally the symptoms of cancer of the colon or rectum mamfest
themselves

The members of those families 1n whom the disease 1s known to be present
should be subjected to sigmoidoscopic examination at six monthly itervals
so that in such cases the condition may well be recogmsed before any
symptoms have been noticed by the patient

Inveshigation Following the general examination of the patient sigmoido-
scopy 1s the first step 1n the investigation of any suspected case The condrtion
affects most widely the pelvic colon and rectum so that if multiple polyps are
present they are almost certain to be seen at this exarmnation Sometimes the
whole of the mucosa 1s so covered with polyp: that 1t 1s difficult to pick out
unaffected areas whereas 1n others a mere dozen or so may be seen The size
of the adenomata differs the smallest being no bigger than millet seeds whilst
the largest are a cm or more across Some are sessile and others attached
by a delicate pedicle to the mucosal lining of the bowel

A barum enema 1s carried out This may reveal as multiple small filling
defects the widespread nature of the disease extending beyond the limit of
visualisation by the sigmoidoscopy The value of this mnvestigation however
lies mainly 1n the recognition of any early cancer that may have developed 1n
the upper reaches of the colon as the presence of such a comphcation will
require some modification of subsequent operative procedures

These 1nvestigations are carried out 1n the out patient department but
where the presence of the disease has been confirmed a further sigmoidoscopy
under general anaesthesia 1s undertaken with the operating sigmordoscope At
thts examination several of the polyp in the rectum and colon are removed
1n therr entirety especially those that are larger or are ulcerated or appear
fixed as 1t 1s 1n these that malignant changes may have commenced It 15 upon
the result of the pathological exammnation of these specimens that the final
operative treatment will be planned

THE CHOICE OF OPERATION
The objective of surgical treatment 1n those cases 1n which preliminary
investigations have shown that the disease has not yet undergone malignant
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necessantly subjected 1n order that the rectal mucosa can be visuahsed
adequately for s dissection Devine and Webb make note of the fact that
the anus was stretched to 2 dinmeter of three tnches and following this
excesstve dilation the sphincter may not regain sts normal tone

1t 1s doubtful too whether the fibro muscular rectal wall with the
exception of the ano rectal junction which contans the internal sphincter
muscle complex and which 1s enaircled by the pubo rectalis muscle serves
any useful purpose It would scem better therefore to excise the whole of
the rectum rather than to strip its mucosal covening alone and to anastomose
the small intestine to the ano-rectal junction just above the encircling fibres
of the pubo rectalss muscle and the internal sphincter - The following operation
was therefore planned and was carried out 1n a patient twenty six years of age
suffering from the disease It was reported by the author 1n 1952 Fig 88
iHustrates the widespread incidence of polyposis in the patient s famly

ILEO ANORECTAL ANASTOMOSIS WITH EXCISION
OF THE LARGE INTESTINE

Frst Stage Before operation the bowe! 1s prepared by colonic irrigation
and anubiotic or chemo therapy The abdomen 1s opened through a left
paramedian meision and the terminal sleum 1s divided close to the 1leocaecal
valve Both ends are closed The pelvic colon and rectum are now freed as
1 Mles s abdomino perineal exciston De Martel s crushing clamps are then
applied to the pelvi rectal junction and the bowel 1s severed between them
'fl‘he upper divided end 1s brought out through a stab incision 1n the left 1liac

ossa

The proximal end of the sleum 1s now mobilised so that 1t may reach to
the bottom of the pelvic cavity with ease This mobilisation 1s achieved by
division of the mesentery opposite the point at which the intestine has been
cut across The mtestine may be further elongated and straightened by
dividing the vascular arcades supplying the last few centimetres of the bowel
whlst still maintaiing a very full blood supply

The mobilised 1leum 1s now placed deep down in the pelvis to lie at
the side of the rectal stump The peritoneal floor of the pelvis 1s then reformed
asin Miles s operation except that 1n the present procedure the terminal 1leum
penetrates this newly formed pelvic diaphragm Here the edges of the pen
toneum are sutured accurately to the wall of the small bowel following
which the abdomen 1s closed The composite Figure 89 1llustrates the above
stages 1n the operation

The patient 1s then lifted on to his right side A curved skin mersion
1s made extending from just behind the anus to the level of the sacro-coccygeal

jomt (Fig 904) and the skin flap 1s dissected downwards The joint 1s opened
and the coccyx separated from its anterior and lateral attachments 1s excised
(Fig 908) A finger 15 now passed above each levatores an; muscle the

167
1



SURGERY OF CAECUM AND COLON

raising the mucous membrane from the underlymng layer The upper part of
the rectal mucosa 1s similarly treated by the abdomunal surgeon and the
mucosa 1s then dissected away A rubber tube 1s then inserted through the
anus into the abdominal cavity and the free end of the small intestine 15 passed
over 1ts upper end and mamtaited 1n position by a silk transfixion stitch
On withdrawing the tube the small intestine 1s pulled down to the anus where
1925 1951
!

IR T TIITY) FTRYERS

v

MALES FEMALES
UNAFFECTED o
INTESTINAL POLYPOSIS
CANCER OF RECTUM OR COLON =
SIBLING WIiTH NUMBER o
DEATH IN INFANCY jrif

adeno

Fic 88

The fanuly tree prepared by Dr € E Dukes of the patient
indicated by the arrow referred to i the text The increase
1 numbers of those members of the family affected by the
disease and by cancerous change 1s well shown by the com
panson of the state of the family in 1925 and m 1951

1t 15 sutured to the free edge of the muco-cutancous shin of the anal canal left
as a result of the removal of the rectal mucosa The upper end of the rectum
1s sutured to the wall of the small intestine as 1t passes mto 1ts cavity At 2
subsequent operation the 1solated colon 1s removed

Devine and Webb (1951) reported two cases treated by this method and
stated that they retammed normal continence Goligher (1951) however
described a further two patients 1n both of whom the reverse of complete
continence resulted He attributed the failure of the operation to the fict
that the anal stump contaned insufficent mucosa to record that amount of
rectal sensation upon which continence partly depends It seems more likely
however that incontinence following this operation results from the damage
suffered by the mternal sphincter due to the extreme steetching to which 1t 15
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the pubo rectalis remuns untouched and undamaged following which by
endtostde umon 1t 15 anastomosed to the sdleom (Fig 90D) A drain 18
passed down to the hine of suture and the shin incision 1s closed

Before the patient 15 returncd 1o the ward the long length of pelvic colon
extertonsed on to the surface of the abdomen 1s removed and the resulting
free end of the colon s sutured to the 1syers of the abdominal wall (Fig 91

Fig %0

The penneatl stages of th operation
{a) The skin incision
(b} Removat of the coceyx
(c) The termunal tleum and the rectal stump brought mio the wound afier
division of the fascia of Waldeyer and the postenor portions of ths levatores
ant muscle
{d) End to-¢nd anastomosis of the ano rectal stump to the sfeum  after
the reclum has been cut across just abave the pubo recishs porton of the
fevatores am muscle

Post operative Care  The postoperauve care to which the closest
attention must be gnen follows that described 1n Chapter 1X  On account
of the Targe amount of flutd that the patient looses when peristalsis returns and
the mntestimal content 1s evacuated @ semihgud form  glucose satme
transfusions will require continuation for severat days after the patient has
commenced to take s feeds by mouth In this penod too a potasswm
deficiency may well develop and until the postoperatne overactwvity of the
miestine has subsided and the Awdity of the stool has been reduced by water
absorbents such as Isoge! or Edifas and by increased water absorption through
the mucosa of the small wtestine 1t 15 best to effect its replacement by the
intravenous rotte

Shght faecal leakage may occur from the suture hine 1 the permeum but

by the time the second stage of the operation 1s undertaken some four 1o s1x
weeks later the fistula will have closed
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posterior two thirds of which are divided  After division of the fasca of
Waldeyer from its attachment to the last sacral segment the termunal feum
and the rectal segment can now be drawn o the permneal wound (Fig 90c)
When the Iatter 15 gently pulled upon the fibres of the pubo rectalis portion

Fic 8%
omposite diagram to show the abdomnal stages of ileo ano rectal
::uxlgmasls T%xe tleum has been divided and mobilised to he 1 the
pelvic cavity The peritoneum has been reformed avound this and
above the rectat stump The upper gnd of the rectum ts extenionsed

of the levatores ani muscle can be seen i the left extremty of the wound
curving round the ano rectal junction m the form of a shng The rectum 15
severed just above this level so that the all important muscle of continence
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No surgeon 1s likely to be called upon to operate upon miny such cases
but 1t 1s necessary for hum to have a planned method of trcatment i his
armamentanium of operanse procedures By the procedure described the
whole of the affected bowel and its mucost with the exception of a small
nim of rectal mucous membrane 1t the anorectal junction 1s excised and
complete continence 1s retuned The possibility of cancer developing n the
remaining mucost which 1s not more than 1 em 1n depth s remote compared
with the possibihity that exists if the whole of the rectal or lower pelvic
mucous membrane 1s Ieft as n the operation anastomosing the ileum to the
pelvirectal region  In future cases it might be a fairly stmple matter to strip
this band of mucosa and to suture tn its place some of the mucosa of the ileumn
ratsed up for the purposc to avoid even this faint opportunity for polypt to
recur and cancer to develop

The patient upon whom this operation was carried out enjoys absolute
continence and retamns full sensation of when evacuation of the bowel 1s
requred In addition having cxperienced the urge to empty his bowel he
can delay defaecation for over half an hour His bowels are opened eight
to ten times 1n the twenty four hours including once between the time of
going to bed at mudmight and nsing at 7 am  but these frequent actions
tnconvenience um but little  He has suffered from no exconation of the anat
region neither have fistulae or fissures developed A year after the operation
he weighed one stone more than he had ever weighed before

If duning the preliminary nvestigations cancerous change has been shown
to have developed 1n the rectum no attempt must be made to preserve this
organ and with its removal by abdomuno perineal exciston and the excision
of the rest of the colon the patient must be left with an ileostomy Where a
cancer has formed in other parts of the colon contunuity of the bowel can still
be estabhished by anastomosts of the 1leum to the ano rectal region but during
the subsequent colectomy that part of the colon affected must be removed
with 1ts area of lymphatic dramage The excision described 1n Chapter VII
appropriate to the part of the colon nvolved must therefore be carried out
1n addition to the removal of the rest of the colon which can still be freed
by cutting the meso-colon close to the bowel wall

171



SURGERY OF CAECUM AND COLON

Second Stage At this operation the abdomen 1s reopened through the
meiston previously employed and the colon 15 excised This 1s a relatvely
simple procedure as 1n view of the fact that the condition 1s as yet nnocent
no extensive exciston of the region of lymphatic drainage need be undertaken
It 1s sufficient therefore to Iiberate the colon by dividing 1ts meso-colon close

[ o !
!

LTS

- i hend
B
Fig 91aand B
The colostomy at the end of the first stage of ileo

ano rectal anastomosis The multiple polyp: protruding
from the end of the colon are seen

to the wall of the bowel The munimum raw area 1s thus left in the perstoneal
covering of the posterior abdomunal wall and needs no covering Separatlolrll
of the colostomy from 1its adherence to the layers of the abdominal wad
completes the hiberation of the colon and the abdomen and the stab woun
1n the left thac fossa are closed
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CHAPTER XII

DIVERTICULOSIS OI' THE LARGE INTESTINE
AND ITS COMPLICATIONS

DIVERTICULOSIS

General Considerations  Dnverticulosts of the colon 1s a condition 1n
which the mucosal hning has hermated through the muscular coats of the
bowel at multiple points along 1ts length  The walls of these hernal protrusions
are therefore thin and consist of mucosa and submucosal tissues only though
occasionally an attenuated layer of muscle continuous with the muscular coat
of the colon can be 1dentified partially covering the diverticulum

The diverticula are of varying size as also are the orifices through which
they communicate with the lumen of the bowel Sometimes the diverticulum
1s flask shaped communicating with the main intestinal passage by a narrow
nech whereas 1n others the latter 1s almost as wide as the pouch hike
diverticulum 1tself the size of the onfices of many lie between these two
extremes Microscopic examination shows that although the Iming mucosa
1s of an intestinal type the cells are less columnar than those limng the colon
When inflammation has supervened however hypertrophy may result In
such cases oedema and later fibrosis 1s present particularly around the neck
of the diverticulum so that the operung of the latter into the bowel becomes
occluded

Many colons affected by multiple diverticula are the site of heavy deposits
of subperitoneal fat although the muscular wall itself appears completely
sound and not weakened by fatty mfiltration This excess of fat serves to
obscure the presence of the dwerticula from superficial examination and m
addition the swollen appendices epiploicae ude the saccules which they cover
mntumately When freed from these coverings 1t will be noticed that the
diverticula lie as Mailer (1928} described 1n two roughly parallel rows one
on either side of the bowel (Fig 92) and i close relation to the vessels
supplying the wall of the colon Spriggs and Marxer (1925 1927) suggested
that extrusions of mucosa were more likely to occur at pomnts of weakness
of the bowel wall such as were present where the blood vessels prerced the
muscular layer of the gut Examination of the vascular supply of the colon
and 1ts relation to formed diverticula supports this view

At the mesenteric margin of the colon each small artery supplying the
colon divides 1nto two branches which then pass round the gut Iymg mn the

subperitoncal layer but superficial to the muscle coat This latter 1s prerced
by these branches at its thinnest parts between the lateral taemae and the
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with srregulartties of peristalsis and regions of spasm which tend to force the
mucosa through any weak +trea in the muscle Barling (1929) describes a
patient who because of persistent nbdominal pair was subjected to
exploratory lapiotomy At the ume of the operation the sigmoid colon
was observed to undergo arrcgular spasmodic contractions which resulted 1n
the protrusion through the muscular coat of multiple minute pouches of
mucosa These distppeared 1s soon s the spasm ccased but reappeared with
cach successive attack  Barhing was probably observing the genesis of a case
of dnverticulosts

Although diverticula may be found m any part of the colon from the
caecum to the upper rectum 1t 1s i the pelvic colon that they are most
frequent 1n number and mcidence According to Smuthwick (1942) 1n 75
per cent of cases the discase 1s localised to thus regron and only n just over
14 per cent 15 the condition widespread throughout the whole of the colon

The condition of diverticulosis ts a widespread one over the age of forty
Bute (1939) reported that 5 per cent of post mortems carried out on bodies
over this age revealed the presence of diverticula whilst Morton (1946) gave
a higher figure of 15 per cent occurring 1n 8 500 necropstes  Cases occurring
1 childhood although rare have been reported {Ashurst (1908} Hartwell and
Cecit (1910)) The sexes are probably equally affected although individual

series of cases such as those of Mayo {1930} or Babimgton {1948) record
iffering sex incidence

Symptoms of Diverticulosis The symptoms of diverticulosis are often
ill-defined and vague and in the series reported by Whilard and Bockus (1936)
they varied from chest pain to that of a duodenal ulcer More charactersstic
ally the patient complains of discomfort or pamn 1n the lower left sector of
the abdomen although occasionally the symptoms are referred to the middle
or even to the right side probably the result of an excessively long loop of
colon 1mfringing nto these areas of the peritoneal cavity Sometrmes the patn
18 described as dragging and in one patient it may be constantly present from
the ime of waking to the time at which he falls asleep whereas 1n another 1t
may be pertodic 1n 1ts occurrence  The pain may not always be referred to
the abdomen and may be sited 1n the lomn or in the back and may even pass
down the thigh

Some disturbance of bowel habit 1s common the patient normally
complatning of 1increasing constipation although diarrhoea may be a
presenting symptom This diarrhoea of which the patient complains 1s usually
not a true flux and closer questiomng will reveal that what the patient means
by diarrhoea 1s an increased number of bowel actions 1n the twenty four hours
although the consistency of the stool remawms normal Occasionally mucus may
be nottced n the stool We have had many patients in whom bleeding from the
rectum has been the only symptom and as the fullest investigation has
revealed no abnormality with the exception of multiple diverticula 1t must be

accepted that the haemorrhage was due to this condition The bleeding may
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longitudinal muscle lymg along the mesentenc
margin of the bowel (Fig 93) It i1s at these
pomnts of perforation that diverticula develop, and
there can be no doubt that one factor n the
aetiology of the condition 1s the existence of these

Fic 93
The
Fic 92—Muluple dwverticula of the pelvic colon
colon a post mortem specimen has been divided lonElf
tudinally so that only one of the two parallel rows ©
diverticula 1s shown

CMI— T~

the
Fio 93—Diagram to illustrate the relatonshp of
site of diverticula formation to the l;;omls at wh;ch ::‘;
muscular coat of the wall of the bowel 1s perforal
Fig 92 by the arterioles

potenttal points of weakness 1 the muscular covenng of the bowel
This 1s further proven as Edwards (1939) pomnts out by the presence In
advanced cases of diverticulosis of small saccules which penetrate the taem:tl_
mesenterica 1n the closest proximuty to the small arteries entering the wall Od
the gut at this site These small arterses arise from the angle of the V Im'melo
by the division of each mam artery supplying the colon and pass drrectly 1 .
the wall of the bowel perforating 1n so doing the taenta mesenterica Tha
condensation of the longitudinal muscle 1s thus weahened by thesr presence
The beautiful slfustrations 1n Edwards work demonstrate the origins O!
diverticula at many points in the bowel through which the arteries are NSS‘"%
Such points of weakness of the bowel as have been described c:l;c
throughout 1ts length as well as 1n every colon not affected by the dxst:csa
so that other factors must also be concerned 1n the production of these muc:tlon
hermations The most probable explanation 1s that they develop 1n associa
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Fic 95a

Fic 958

Fi6 95A and B
Post evacuation banium enema X rays showing diffuse
multiple diverticula of the colon
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be moderately severe commencing with the passage of bright red blood
which with the subsequent evacuations becomes increasingly darker and
contams clots In one of these cases the loss of blood was such that blood
transfusion was necessary

v
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€
+

Fic 94
Barum enema X ray _howing multiple diverticula in the
recto sigmoid region The masses to which the diverticula
had given nise were palpable through the rectal wall and
the case was referred as one of carcinoma

Dragnosis of Diverticuloss  Examunation of such patients often reveals
Iittle that 15 abnormal and although the condition has been found more
commonly 1n our expenience n the obese those of normal weight are also
affected In some the pelvic colon 15 far more readily palpable than in the
average subject and a sense of discomfort may be experienced by the patient
on pressure 1n this region

Rectal examination 1s usually normal but in the occasional case tn which
diverticula are present in the lower pelvic colon and 1 which faecoliths are
present mn the saccules a series of small discrete nodules may be palpable
through the anterior rectal wall The presence of these nodules may give
rise to the impression that the examuner 1s palpating a carcinoma of the pelvic
colon but the fact that there 1s usually more than one separate swelling and
that these are neither fixed nor indurated will suggest the true dragnosts
Figure 94 shows the Xray from such a patient who had been referred to
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and Bochus were likewise un 1ble to sccount for the symptoms by the presence
of these pouches tn 50 per cent of therr series

In overweight patients there 1s often marked improvement when they are
placed upon a dictary regime of the type suggested in Table I combined with
the admmstration of dexedrine and in suitable cascs thyroid extract Physical
exercises 1n those in whom the 1bdominal musculature has prematurely

Fic 96
Barium enema X ray showing a prediverticular state of part
of the pelvic colon The outline of the bowel 1s ragged and
the affected region does not distend normaily

deteriorated 1s also of value We are not n favour of giving these patients a
restdue free diet as their improvement under treatment whether this 1s 1nsisted
upon or not seems the same and 1n those obese patients where an endeavour
15 being made to reduce the calorific value of the diet the cellulose contarmng
food will be taken 1n larger quantittes than customary

All patients must be given a course of colone irrigations as a mechamcal
means of washing away the faecolut d 1 the diverticula for as Jong
as these are present 1n the saccules which of themselves are quite mcapable
of expelling their contents the patient will always be 1n danger of an attack
of diverticulitis and their removal by this form of treatment 1s essental To be
effective the washouts must be thorongh as in the cleaning of the bowel 1n
cases of cancer and large volumes of fluds up to 23 hires (approx 40 pnts)
at each irmigating session are employed Each patient 1s given an imitial
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hospital as on examnation for abdommnal pamn and constipation by her
prvate doctor the rectal masses had been discovered and had been thought
to be a carcinoma

The orifices of the diverticula are rarely seen on sigmoidoscopic examina
tion Usually the appearances are those of a normal bowel although if
bleeding 15 2 symptom blood may be seen trickling down from the hisher
reaches of the colon Confirmation of the diagnosts made on a consideration
of the symptoms and on the negative sigmoidoscopic examination can be
obtained by a barum enema Xray (Fig 95 and B) The diverticula may
be visualised when the bowel 1s filled with barlum but they are often seen
better followmg evacuation of the opaque medium and the distension of the
colon with air  The saccules then become mflated and the film of barum
adherent to thewr himings renders many visible which otherwise would be
obscured by a colen filled with a radio-opaque substance

If the X ray shows a normal colon and the clinician 1s still of the opunton
that the diagnosis 1s that of diverticulosts 1t 15 wise to carry out a repeat
examnation for Wells (1949) has drawn attention to a series of films taken
by Spriggs on the same patient in which the diverticula were absent m some
and present n others These are X ray confirmations of Barling’s observation
at the operation referred to above that diverticula in their early stages are
not static sacculations through the wall of the colon but that they appear
or disappear n assoctation with yrregular contractions or relaxations of the gut

In 1925 Spniggs and Marxer drew attention to certain X ray appearances
which they referred to as a pre dwverticular state of the colon These appear
ances on barium enema examination consist of 1 ragged outline to the wall
of the bowel which fails to dilate in the normal manner when the barwm
flows in In addition the normal segmentation of the colon 1s absent These
findmgs were attributed by the authors to the presence of muluple munute
hermations of the mucosa which had as yet not developed 1nto full daverticula
All radiologists do not agree that these findings are precursory 10 l'{le
development of full diverticula and Grout (1949) states that he does not‘ 1;
to diagnose the pre-diverticular state without the encouragement of at lea
one diverticulum Nevertheless these findings are often present mn the bar]mm
enema of a patient whose symptoms could be attributed to diverticulosis
Fig 96

The Treatment of Diverticulosis In a condition such as this th‘é
symptoms of which are not always well defined the chmcian must bewar:‘fd
attnibuting the patient s complamts to the dwverticula which may be ‘r)elvte o
on barium enema examunation and if doubt 15 present the posst ”{hen
the presence of other pathology must be considered and excluded Onl(};wj)
should {reatment be confined to the diveruculosis Spriggs and Marxer h:ms
analysing one hundred patients under mvestigation for abdonunal cc;mpcould
1 whom X ray examnation had revealed the presence of d;vcnmé nw o
not refer the symptoms to these findings 1 29 of that number an it

178



DIVERTICULOSIS Of THE LARGL INTLSTINT AND ITS COMPLICATIONS

so that inflammation the result of this cause 15 uncommon 1n these regions
Nevertheless 1t does oceur and the possibility that an obscure abdom:nal lesion
above the level of the pelvic and descending colons 1s due to such a cause
must be ever present in the climeran s mind

In its mildest form the inflammation m1y be confined to the neck of the
sac so that the symptoms produced may be little more than those usually
attributed to diverticulosts whereas at its most virulent carly perforation of
the diverticula into the general peritoneal cavity with resulting acute periton
s may be the first indication of the change from a non inflammatory to an
inflammatory condiion Usually however reactionary adhesions and fibrosis
will wall off the inflamed diverticulum so that the spread of infection 1s
localised but 1n this process any of the abdominal contents an proximty to the
colon may become mvolved so that the resulting symptoms may not be con
fined to the colon in which the pathological process commenced Thus
adhesions binding down a loop of small intestine may give nise to the
symptoms of a typical small bowel intestinal obstruction or a chronic abscess
may perforate 1nto the bladder with resulting urinary complaints

The following table represents a simple classification of the complications
of diverticulitts which 1n addition to the original leston are considered 1n the
paragraphs which follow

TasLE 1T

1 Acute dnverticuhus may progress to —
a Perforation with general pentomtis
b Perforation with pericohic abscess formation
¢ Local non suppurative peritonitis
d Metastatic suppuration
1 Portal pyaemia
2 Septicaemia
¢ Fistulae as below

2 Sub acute diverticulitts may progress to —
Localised abscess formation with or without —
1 Entero vesical fistula (vesico colic fistula)
2 Entero vaginal fistula (vagmo colic fistula)
3 Entero cutaneous fistula
4 Entero intestinal fistula
Large bowel obstruction
Small mtestinal obstruction
1 Acute
2 Sub acute
Local non suppurative perstonitrs
Metastatic suppuration
3 Chronic diverticulitis may progress to —
@ Large bowel obstruction
1 Acute
2 Sub acute
b Fustulae of the above type
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course of five daily arrigations and thereafter further washouts are advisable
1f there 15 any suggestion of a return of the symptoms

TABLE 1
WEIGHT REDUCING DIET SUITABLE IN CASES OF DIVERTICULOSIS
Breakfast
Grapefruit boiled egg one thin slice of toast with a mtmmum of butter and marmalade
Tea with a mimmum of sugar or coffee with the same amount of mulk that you would use
1f you were making tea
Mtd moming
Tea or coffee as above only
Lunch
Vegetable (not potato) or meat extract soup steamed or boiled fish or an average portion
of lean meat or game Avord pork or duck or goose on account of their high fat content
As much salad tomatoes or green vegetable as you wish One small potato only Avod
salad dressing but have vinegar and condiments as vou wish
Instead of the meat or fish you may have an omelette or two hightly boiled eggs A small
piece of toast may replace the potato For dessert have fresh fruit or salad

ea
Cup of tea only
Dinner
As for lunch but in addition you may have two plain biscuits and a small portion of cheese
with a pat of butter
Alcohol
Do not drink beer  Gin and tonic or pmk gin 15 the best

When the first series of irrigations 1s completed a course of guanimycin
by mouth 1s commenced 30 cc (1 oz) being given twice daily on each of
four successive days Although the condition of diverticulosis without any
assoctated inflammation 1n the saccules may give rise to symptoms the posst
bility that locahsed inflammatory changes are present insufficient to produce
any generalised reaction cannot be excluded Itis therefore wise to give this
course of ntestinal chemotherapy As mentioned above except one of low
calorific value m the obese patient we advise no spectal diet Liquid paraffin
however 1s given as a routine as this by its lubricating qualty aids the
onward passage of the faeces through the affected region of the colon without
portions of 1ts mass becoming separated to embed themselves 1n the dwverticula

DIVERTICULITIS

The continued presence of faecal matersal 1n the thinned saccules of the
affected colon predisposes them to inflammatory changes as the mucosal lining
15 thin and readily ulcerated by the pressure of the hard faecoliths The highlv
infective bacteria 1n the faeces then have a ready portal of entry through
which to pass It 15 the extent and degree of the resulting inflammation and
thetr effect on adjacent structures that determime the many clinical complica

ociated with this condition

tlons’I’aIs\Sat these most commonly occur 1n the distal half of the colon and ﬂ;]g“’
especially 1n the sigmoid depends on the solid nature of the stool at U ;;e
lower levels as well as the common incidence of diverticulosis in this re%lxh‘
Where diverticula exist proximal to these sites the more flmd character o curv
stool makes 1t unltkely that impaction and retention in the saccules wll oc
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In the first few diys of the infection colonic arrig tions should not be
employed as there 1s o real danger that untl the condition hs locdised the
flow of fluid tnto the bowel miy bre itk down any light wdhesions that are form
g over a site of ncipient pesfor son 1 thus enter the gener d pertone il
cwity Later however when an obvious muss 14 pupible 1n the lelt e
fosst and the arer 1s well Tocalised and seled off arrgations arc v tluible
They serve to clear the bowel of f1eces thit may be held up bove the ocdem ut
ous colon the Jumen of which 1s partially obliter ited by the snflimmatory
process taking plice 1 its wall and to free the diverticuly of their contuned
msipissited faecoliths  Response to this Iine of treitment 15 often quick and
only 1 proportion of the ¢ 1scs will progress to ny of the complic strons which
will require operation

THE COMPLICATIONS OF ACUTE DIVFRTICULITIS
PrrIORATION WITH GENERAL  PIRITONITIS

This acute complication of the dise 1se 15 Fare 15 an the mujority of cases
which do not subside the infection tends to be willed ofl by himiting fibrous
1dhesions so that should a perforation of the diverticulum result 1ts effect 18
locilised  When the condition his developed the signs are those of + typical
acute peritomtis although maximum tenderncss over the colon in the region
of the perforation may suggest its cause

TrRiATMINT Tn such cases urgent operation s required although if the
ptient s conditton 18 poor  prebiminasy transfustons of blood and glucose
saline with stom ich aspiration will be necessiry  Streptomycin (f not ilre iy
given 15 wdmimsstered it once ind pemeillin 1s also myected At lup irotomy
the scutely mflamed bowel will be wlentificd ind the pont of perforition
usually partially sciled off by omentum or other neighbouring structures can
be sdentificd 1n most cases Occasionally lthough the whole of the affected
region shows all the sipns of 1cute inflamm ition 1t 1s 1mpossible to wdentify o
point of perforatron It has probably been so munute that it his scaled off
ind n the generalised oedem 1 and inflimmation of the bowel remains hidden

Where the perforation 15 so situated that with or without mobilisition
of the affected region of the colon 1t cin be brought to the surface the loop
of gut should be exteriorised the perforition at 1ts ipex existing 13 1 self
cstablished colostomy In some cases the mesentery may be so shortened 1nd
thickened by oedema that full extersorisation of the iffected Toop of the colon
15 impossible but 1t 1s generally feasible to bring the perforated arer to the
skan surface to which 1t 13 1ccur stely sutured Tt 1s best to exteriorsse the colon
through a scparate stab incision rather thin through the main wound 1s n
the post-operative period  the latter 15 then more casily protected by suitable
dressings from f 1ecal contamination

Where the perfor ition 19 Tow down tn the pelvic colon st 15 ymposuble 10
bring 1t on to the surface to form a4 colostomy Every effort must then be
made to close the hole in the colon as completely as posuble but this 15 mide
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ACUTE DIVERTICULITIS

Acute diverticulitis 1s sometimes a sudden mecident occurring without any
previous history suggestive of the diverticular state of the bowel although
other patients the predromal symptoms of dwverticulosts suggest the diagnosis
The nflammatory state 15 not confined to the diverticulum alone but spreads
mnto the wall of the bowel so that a considerable length may be affected and
1f the patient 1s subjected to operation the red acutely inflamed oedematous
colon with early fibrinous deposits tending to localise the infection 15 revealed

The 1llness starts with pain 1n the left iliac fossa accompanied somettmes
by constitutional disturbances associated with a rise in the temperature and
1n the pulse rate There may be nausea and in the severer cases vomting
The bowels are wsually constipated On abdomnal examunation extreme
tenderness 1n the left and lower quadrant 1s present with guarding and ngidity
and an ill-defined mass may be 1dentified 1f deeper palpation 1s permutted by
the patient

There 1s seldom any difficulty 1n the diagnosis 1n a typical case although
an inflamed appendix passing well over beyond the midline may require
differentiation The mid abdominal pain of a commencing appendicitis 18
absent 1n diverticulitis and 1n the latter condition the pam 1s confined to the
Itne of the colon In diverticulitis occurring i the splenic flexure or upper
descending colon the condition may be confused with acute inflammatory
lestons of the kidney and an early perinephric abscess n which no abnormal
1ties of the urine are found may present a difficult differential diagnosis In
such cases the tenderness 1s farther back than n a diverticuliis but the
diagnosis may mitially be doubtful

Where acute diverticulitis 1s present as a result of a lesion 1n the ascend
g colon or caecum the symptoms and signs so resemble appendicitis that
a correct diagnosis before operation 1s unlikely to be made and in any case
exploration will be required 1n such a patient

TREATMENT Before the mtroduction of chemotherapeutic methods many
authors [Huston (1933} Delore (1932) Erdmann (1932) and Edwards] advo
cated early operation 1n many of these cases There was a doubt as to whether
the inflammatory process would subside and 1t was considered wiser to
exteriorse the affected loop of colon and thus prevent the danger of peritonitis
should the infection spread The mnhibiting effect on coliform growth of such
drugs as phthalylsulphathiazole streptomycin chloramphemcol and aureo
mycin however has altered treatment radically and acute diverticulitis without
developed complications 1s best treated conservatively Streptomycin g 4 and
pemcillin are given by mjection twice daily and where vomiting 15 absent of
as soon as it has subsided the patient 1s started at once on a full course of
phthalylsulphathiazole by mouth A flud diet only 1s allowed and hqud
paraffin or subsequently a mild apertent such as milk of magnesia emulston 15

also admumistered
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In the first few days of the infection colomic irrigations should not be
employed as there 1s 1 real danger that until the condition has localised the
flow of flurd 1nto the bowel may break down any light adhesions that arc form
1ng over 1 site of incipient perforation and thus cnter the general peritoneal
cawvity Later however when an obvious mass 1s palpable in the left ihac
fossa and the area 1s well localised and sealed off 1rmgations are invaluable
They serve to clear the bowel of facces that may be held up above the oedemat
ous colon the lumen of which 1s partially obhierated by the mflammatory
process tahing place sn its wall and to frec the diverticula of their contamned
mstpissated faccoliths  Response to this line of treatment 1s often quick and
only a proportion of the cases will progress to any of the complications which
will require operation

THE COMPLICATIONS OF ACUTE DIVERTICULITIS
PERFORATION WITH GENERAL PLRITONITIS

This acute complication of the disease 1s rare as 1n the majornty of cases
which do not subside the infection tends to be walled off by limiting fibrous
adhestons so that should a perforation of the diverticulum result 1ts effect 1s
localised When the condition has developed the signs are those of a typical
acute pentomtis although maximum tenderness over the colon i the region
of the perforation may suggest its cause

TREATMENT In such cases urgent operation 1s required although if the
patients condition 1s poor prehmmnary transfusions of blood and glucose
saline with stomach aspiration will be necessary Streptomycin if not already
given 15 administered at once and pemcillin 1s also mnjected At laparotomy
the acutely inflamed bowel will be 1dentified and the pomnt of perforation
usually partially sealed off by omentum or other neighbouring structures can
be 1dentified 1n most cases Occasionally although the whole of the affected
regton shows all the signs of acute inflammation 1t 1s imposstble to 1dentify a
pomnt of perforation It has probably been so minute that 1t has sealed off
and 1n the generalised oedema and inflammation of the bowel remains hidden

Where the perforation 1s so situated that with or without mobilisation
of the affected region of the colon 1t can be brought to the surface the loop
of gut should be exteriorised the perforation at its apex existing as a self
established colostomy In some cases the mesentery may be so shortened and
thickened by oedema that full extertonisation of the affected loop of the colon
18 1mpossible but 1t 15 generally feasible to bring the perforated area to the
skin surface to which 1t 1s accurately sutured It 1s best to exterionise the colon
through a separate stab incision rather than through the main wound as
the post-operative penod the Jatter 15 then more easily protected by suitable
dressings from faecal contamination

Where the perforation 1s low down 1n the pelvic colon 1t 1s impossible to
bring 1t on to the surface to form a colostomy Every effort must then be
made to close the hole 1n the colon as completely as possible but thus 1s mads
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difficult by the oedema and inflammation tn the bowel wall with the result
that the sutures tend to cut out The hne of closure 15 reinforced by suturing
the omentum or any avallable appendix epiploicae over the affected area but
even with this reinforcement there 15 the danger that leakage may occur 1
the post-operative period A proximal colostomy usually 1n the transverse
colon must therefore be established 1n order to divert the faecal flow away
from the diseased area

This procedure 15 sometimes suggested as the treatment of all perforattons
at whichever site mn the colon thev are o be found but 1t 1s to be remembered
that even though a proximal colostomy 1s made the bowel distal to this still
contams faecal material and this on 1t5s onward passage may burst the suture
Iine and escape mto the peritoneal cavity We therefore prefer to exterionse
the perforation and allow 1t to act as a colostomy wherever possible Ustally
the complete faecal flow 1§ not 1aterrupted by such a colostomy and although
some will discharge on to the surface a proportion will be evacuated n the
normal way This n itself 1s an advantage m that during the post-operative
period the colostomy 15 Iikely to close of its own accord and a further opera
tion may be avoided

In all cases where the perforation has not been brought out on to the
surface the wound 1s closed with drainage down to the site of the reparr Then
1f faecal leakage does occur the faeces will discharge on to the surface of the
abdomen through the channel thus formed In those patients i whom the
colon has been extertorised and 1n whom established peritomtis 1s present
with free pus in the abdomen dramage will also be required but n the early
cases this 1s unnecessary

Post-operative treatment 1s especially directed towards combating the
peritontts and any associated tleus Intravenous blood transfusion and glucose
saline therapy will be required and gastric suction 1s 1nstituted as soon as the
patient has recovered from the anaesthetic Antibiouics the adminmistration
of which 1s commenced as soon as the condition 15 diagnosed are continued
1n the first few post-operative days

PERFORATION WITH PERICOLIC ABSCESS FORMATION

This complication ts far more common than perforation mto the general
peritoneal cavity although the abscess if left untreated may well breah
through the adhesions which Itmut 1ts spread and so give rise to a secondary
generalised pertoruts One of our patients a male aged sixty two was admutted
complaimng of left upper abdomnal pain of one week s duration associated
with general malaise and loss of appetite There had been no vomiting but
s bowels had been more than usually constipated since the onset of s
symptoms The history revealed increasing constipation of a year s duration
but there had been no attack of diarrhoea and no bleeding or discharge of
mucus with the stool  On admission s temperature was 100° F and his pulse
tate 100 He looked 1ll and on abdommal examnation the only abnormality
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was some tenderness 1 the left subcostal region Within a few hours of his
i he suddenly collapsed and died rapidly  Post mortem examination

revealed a gencrahised peritonis with multiple diverticula in the left side of
the colon In the region of the splemie flexure the bowel was acutely inflamed
and surrounded by a very Jarge abscess cavity  There was an extensive perfora
tion of one dinerticulum and the sudden collapse had been due to a flooding
of the general pentoneal cavity the result of a breach 1n the wall of the sub-
phrenic abscess

The development of a pericolic abscess 1s normally associated with 2 less
acute 1llness than that which 1s a preliminary to a perforation into the general
penitoneal cavity and 1n some cascs the imitial constitutional symptoms are

1 Where the symp of acute diverticulstis imtiate the complication

1t will be found that they quickly resolve with treatment but the local condi
tion 1nstead of subsiding spreads until a definite mass 1s palpable 1n the region
of the affected part of the colon With the formation of the abscess the patient s
condition which had improved declines again and the signs of toxaema
become apparent Sometimes thickening and reddeming of the skhin over the
mass 1s present

TREATMENT Antibiotic therapy 1s at once commenced and the patient is
prepared for operation The danger of leakage of pus into the peritoneal
cavity or into a neighbouring hollow organ makes this a matter of urgency
and the condition should not be treated conservatively once a diagnosis of
abscess formation has been made

We consider that simple draimnage of the abscess cavity through a skin
neision placed over the area of nfection 1s all that 1s required  The colon 1s
too firmly bound down by adhesions and oedema to constder attempting to
mobilise 1t with the object of exterionsatton  Moreover 1if a perforation 15
wdentified 1t 15 useless to try to repair the rupture as in the post-operative
period the suture line will certainly break down Even should faecal material
discharge the abscess cavity 1s so well walled off that there 15 no danger of its
escaping anywhere except on to the abdominal wall A proximal colostomy
serves no useful purpose and should not be performed It 1s unlikely to prevent
the formation of a fistula and should s develop and fail to close will not
cure the condition In such cases excision of the affected region of the colon
on a subsequent occasion will be required

Locar NoN SUPPURATIVE PERITONITIS

Although the inflammatory process associated with diverticulitis may
extend 1nto the structures outside the bowel wall abscess formation 1s not
the invariable end result and instead a non suppurative local peritonitis may
ensue The affected colon then becomes surrounded by a mass of acute inflam
matory tissue in wiich coils of small intestine may become involved The
condition may occur as a result of delay 1n the treatment of a case of acute
diverticulitis or 1t may follow such freatment when resolution of the nfection
has not been achieved The symptoms of this complication are symilar to those
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difficult by the oedema and inflammation 1n the bowel wall with the result
that the sutures tend to cut out The line of closure 1s renforced by suturing
the omentum or any available appendix epiploicae over the affected area but
even with this reinforcement there 1s the danger that leakage may occur 1
the post-operative period A proximal colostomy usually 1n the transverse
colon must therefore be established n order to divert the faecal flow away
from the diseased area

This procedure 15 sometimes suggested as the treatment of all perforations
at whichever site 1n the colon they are to be found but 1t 1s to be remembered
that even though a proximal colostomy 1s made the bowel distal to this stil
contamns faecal matenal and this on 1ts onward passage may burst the suture
Iine and escape 1nto the peritoneal cavity We therefore prefer to exterorise
the perforation and allow 1t to act as a colostomy wherever possible Usually
the complete faecal flow 1s not interrupted by such a colostomy and although
some will discharge on to the surface a proportion will be evacuated m the
normal way This n itself 1s an advantage 1n that during the post-operate
period the colostomy 1s likely to close of its own accord and a further opera
tion may be avoided

In all cases where the perforation has not been brought out on to the
sutface the wound s closed with drainage down to the site of the reparr Then
if faecal leakage does occur the faeces will discharge on to the surface of the
abdomen through the channel thus formed In those patients 1 whom the
colon has been exterionised and m whom established pentomus 1s present
with free pus in the abdomen dramage will also be required but 1n the early
cases this 1s unnecessary

Post operative treatment 1s especially directed towards combating the
pentonitts and any associated 1leus Intravenous blood transfusion and glucose
saline therapy will be required and gastric suction 1s mnstituted as soon as the
patient has recovered from the anaesthetic Antibiotics the admimstration
of which 1s commenced as soon as the condition 1s diagnosed are contimued
1 the first few post operative days

PERFORATION WITH PERICOLIC ABSCESS FORMATION

This comphication 1s far more common than perforation to the general
pertoneal cavity although the abscess 1f left untreated may well break
through the adhesions which limut 1ts spread and so gve rise to a secondary
generalised peritomtts One of our patients a male aged sixty two was admutted
complaining of left upper abdominal pain of one week s duration associated
with general malaise and loss of appetite  There had been no vomiting but
Iis bowels had been more than usually constipated since the onset of his
symptoms The history revealed mcreasing constipation of a year s duration
but there had been no attack of diarrhoea and no bleeding or discharge of
mucus with the stool On admission his temperature was 100 F and hs pulse
rate 100 He looked 111 and on abdominal examination the only abnormality
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If 2 cirele of shin 1s not remosed from that part of the abdomunal wall
through which the prouimal end of the colostomy 1s to be extertonsed  stenosis
of its onfice 15 extremely hikely 1o result  Colomic ingntions are then impos
sible and the colostomy will function unsatisfactorily

FiG 97

A carried

out mn a case of diverticuliis complicated by

complete obstruction A bndge of skin scpar

ates the two extenorised ends of the transverse
colon

Where an abdomnal exploration has been undertaken the colostomy 1s
fashioned by a symilar method to that described above

Following the operation the distal end of the colostomy can be sealed
with a dressing so that no faeces can spill into 1t and when post-operanve
T h h the col and through the rectum have finally cleared
the faeces 1n the distal colon symptoms rapidly settle The post-operatne
care of the proximat colostomy 13 sumlar to that deseribed 1n Chapter 1X

Subsequent Treatment  About three months after the smtial operation
the diseased area of the colon 15 resected and conunuity 15 restored by end to-
end anastomosis Closure of the colostomy three weeks later completes the
cure of the patient In carrying out this final operation the two ends of the
colon must be dissected from their separate points of emergence through the

bd ! wall The abd is then openzd by enlarging the outer incision

and a formal wntraperitoneal end to-end anastomosis 1s completed
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of acute diverticulitis though the fever the toxaema and the local signs of
tenderness and rigidity 1n the left side of the abdomen are Jess In place of
the latter 1s a palpable mass which follows the line of the colon although 1t 15
less pronounced and less circumscribed than that associated with the formation
of an abscess The abdomen may be distended as a result of mvolvement of
the small testine 1n the inflammatory process with consequent obstruction
but obstruction to the large bowel sufficient to produce more than shight disten
sion 1s uncommon 1n this stage of the disease

TREATMENT If the case 15 seen before any treatment has been given that
described 1n dealing with the patient suffering from acute diverticulitis must
be commenced Should this fail to produce rapid resolution of the symptoms
or 1f the complication has followed treatment operation must be undertaken
1n order to short circut the faeces away from the inflamed bowel by means of
a fransverse colostomy

Laparotomy and the Formation of the Colostomy Such a colostomy
must allow no faecal material to enter the distal imb and this can only be
achieved by severing the transverse colon completely and by exterorsstng the
two ends through separate skin mcision

If there 15 any suggestion of distension of the abdomen prior to operation
a full abdomnal exploration must be undertaken so that an attempt can be
made to free any obstructed coils of small intestine mvolved 1n the area of
mflammation So great may be their involvement that therr hiberation may be
mposstble m which case a side to side anastomosis of the ntestine above and
below the area affected must be carried out In other cases damage to the
small intestine may occur 1n separating the cols from the inflamed colon and
a ltmited resection may be necessary

When exploration 1s deemed unnecessary the transverse colon 1s exposed
through a small supra umbihical mid Itne mcision A switable position 1n 1S
mddle third 15 then chosen so that on exteriorising this the afferent loop 1
just taut  After separation of the omentum from this region the bowel l;
crushed with de Martel s clamps and divided Its meso-colon 1s now Incise!
bachward towards 1ts attachment for about 3 cm so that the ends of 1he
colon can be separated

About 5 cm to the right of the upper part of the incision the skin s pleild
up with Kocher s forceps and a circle the size of a halfpenny 1s re;llmveh
Through this gap a stab wound 1s made 1nto the peritoneal cavity and ! m\!sn
the hole thus formed, the proximal cut end of the transverse colon 1s dr;mhn
Its wall 1s carefully sutured to the peritoneum The distal clamped end }? ‘u;
colostomy 1s brought out through the upper end of the mam wound dtte fhe
edge of the meso-colon between the two colostomy ends being suturef 0 o

eum of the anterior abdominal wall to prevent the possibility of a ¢
p;ﬂlﬁ:‘ insipuating atself between these two structures The wound 1s thent
‘c’losged The clamps are now removed from the ends qlf the bowel and the free
edges are sutured accurately to the skin margin {Fig 9N
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the Mayo climc series mile cases were five times as frequent as female
The age incidence of the thsease naturally follows that of diverticulitis and
1s therefore most common after forty although younger patients may be
aflected

Syuptoms  The condition 1s preceded by abscess formation around a
perforated diverticulum  This becomes adherent to the bladder wall and sub
sequently ulcerates wnto s ety The minimal symptoms often associated
with the formation of a pericolic abscess have been emphasised above and
1t 15 commonly the distress of the cystitis resulting from the faecal infection
of the unnary bladder that brings the patient to the chinicran rather than
complaints referable to the bowel itself though close questiomng may bring
to light symptoms of diverticulitis to which the patient paid but scant attention
The common symptoms therefore are of frequency and painful micturition
often associated with suprapubic pam and with the passage of
blood Some patients notice that the attack 1s initiated by a mucoid or purulent
discharge through the urethra due to the sudden pouring of the contents of
the abscess cavity nto the bladder and their discharge through the natural
passage duning the act of micturition Flecks 1n the unine may have been
observed also and the intelligent patient may liken these himself to faecal
particles  The classical symptom of the condition 15 the passage of ar with
the unine the patient noticing that on mictuntion the stream bubbles with gas
This symptom though dramatic 15 by no means always present

The associated constitutional disturbances are often mimimal and with
an established fistula and the constant presence of faecal contamination of the
urine the temperature and pulse rate may remamn normal or but shghtly
ratsed Rarely an attack of pyelitis the result of an ascending infectton may
complicate the picture although mvolvement of the pelvis of the kidney may
be direct 1f a pericolic abscess has formed 1n that portion of the colon 1 close
relation to 1t and has discharged therein (Bockus 1947)

The rupture of a pericolic abscess mnto the bladder which 1tself has given
nse to all the symptoms of an acute pericolic infection also occurs  In such
cases the symptoms referable to the diverticulits may be relieved by the
discharge of the pus into the bladder and 1ts subsequent evacuation through
the urethra and the panent may notice the comcidence of 1ts discharge and
the lessening of his abdominal pain  The symptoms of a developed cystitis
however soon replace those due to the pericolic abscess

Although the passage of air and faeces 1n the urine 1s common the reverse
observation that of the passage of urine 1n the faeces 1s rare and 1n Mayo
and Blunts large series referred to above but one patient noticed this symptom
Urninary symptoms may complicate diverticulitis as a result of the spread of

nfection from the adjacent colon bound down to the bladdar by inflammatory
adhestons without the existence of a fistula In such cases the latter 15 Iikely

to become established at a future stage 1n the disease 1f treatment for the
disease of the bowel 1s not undertaken
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MLTASTATIC SUPPURATION
Thus rare comphication 1s treated with chemotherapy and antibiotics

FISTULAE FORMATION
These complications are discussed n subsequent paragraphs

SUB ACUTE DIVERTICULITIS

The symptoms of this condition are stmilar to those of acute diverticulitis
although they are less marked Pain and tenderness 1n the left thac fossa are
shight and constitutional symptoms are mummal The temperature 15 seldom
high The treatment of the condition 1s rdentical to that of acute diverticulitis

THE COMPLICATIONS OF SUB ACUTE DIVERTICULITIS

Fistula Formation The symptoms associated with acute diverticuitis are
Iikely to bring the patient to the doctor at an early stage 1 the development
of the disease so that should an abscess form around the colon 1t 15 probable
that 1t will be recogmsed 1n the imtial period of its formation and that prompt
dranage of the pus will be effected as soon as the infection has localised
Fistula formation 1s therefore a rare complication of the acute stage of the
disease except in the neglected case

In sub acute and chrome diverticuliis however the local and constit
tional svmptoms mav be so shight that although an abscess 1s forming around
the diseased bowel 1t may pass unrecognised It 1s often not until the contents
of the abscess cavity discharge mto meighbouring viscera or on to the shin
surface well away from the onginal site of the disease that attention 15 drm;'n
10 1ts presence Thus the symptoms of a vesicocolic or vagmo-colic fistula
or of a fistula 1 ane may be among the reasons that first cause the patient
suffering from these stages of diverticulitis to report to his doctor

ENTERO-VESICAL (VESIco-CoLic) FisTuLa

The close proximity of the pelvic colon—the part of the bowel most
frequentlv the site of diverticulitis to the bladder makes this Compllcaﬂm:
oue of the most common Edwards reports three cases occurnng among;
seventy nine patients and Lett (1932) a sumlar proportion 1n a seres of ‘\,en
though Mayo and Blunt (1950} analysing 202 consecutive Cases of pro po
diverticulitis observed at the Mayo clinic found a higher rate of mc:dt;n‘be
forty six or 22 8 per cent having developed a fistula The intervention 0 et
uterus between the colon and the bladder 1n the female provides some pmd .
non so that the condition 1s more commonly seen 1n the male patient an
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depression surrounded by ocdemtous tnd inflamed mucosa or by granulation
tissue where uleeration around the onfice has taken place In such cases the
appearances of 1 circinoma of the bladder 1s simulited  Sometimes faecal
material may be seen protruding from the fistula into the bladder Sigmordo-
scopy must be carried out but 1t 1s usually impossible to identify the colomc
end of the fistula

The Choice of Treatment The treatment usually carned out for vesico
colic fistula 1s to divert the faccal stream away from the fistulous communica
tion by performing a colostomy placed proximally to the area of diverticulitis
and generally made in the transverse colon  Such a colostomy to be effective
must short cirent the faccal flow 1n ats entirety and 1s therefore fashioned in
the manner described on page 186 In the past 1t has been customary to retamn
the colostomy for many months or even years before making an attempt to
treat the fistula atsclf and cven after such treatment the colostomy was usually
retained permanently (Edwards)

We consider that in view of the modern aids to bowel stenlisation by
means of chemotherapeutic and antibiotic measures this method of treatment
requires carcful reconsideration  Furstly the colostomy alone although 1t may
alleviate the acute symptoms 1n the acute case does not cure them completely
nor does 1t prevent the onset of further comphcations 1n connection with the
affected portion of the bowel such as the development of other pericolic
abscesses Secondly 1if the lower bowel 15 defunctioned for many months or
perhaps years 1t undergoes disuse atrophy and contraction so that even if the
fistulous  cc ation 15 subsequently repawed later closure of the

colostomy 1s rendered impossible because of the gross diminution of the calibre
of the distal bowel

Thirdly a colostomy cannot cure the granulating abscess cavity which
lies between the colon and the bladder Tt 1s trus that 1t can prevent further
gross contamination once the faeces distal to the colostomy have been evacu
ated but the chronic abscess cavity remains as a source of infection A low
grade cystitis often associated with periodic acute inflammatory flare ups 1s
almost certain to persist and a colostomy therefore can only be regarded as
amethod of palliation 1n the treatment of the disease

Following a colostomy attempts are sometimes made to cure the fistula
by dissection of the communication between the bladder and the colon and by
closure of the perforation present 1n each organ Too often however this fails
10 prevent a recurrence and suture of the omentum between the two structures
reduces the recurrence rate but shghtly Moreover should the operation be
successful thus allowing the colostomy to be closed fibrosis may well occur
n the diseased segment of the colon with the result that obstruction may
develop TIn addition further attachs of drverticulitis are probable as complete
resolution of such an extensive degree of inflammatory change as has affected
the colon 1n which a fistula has developed 1s unlikely -
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DirFERENTIAL DiaGNosIs In the past vesico-colic fistula was associated
most commonly with infection of the fallopian tubes but with modern chemo
therapy and antibiotics this cause 1s far less frequent Cancer of the colon
can also give 1ise to the condition though when associated with this disease
1t occurs 1n the more advanced cases when the growth has spread widely
outside the bowel wall and has infiltrated the bladder Crohn s disease tuber
culosis peritomtis and ulcerative colitis are all rarely the cause of such fistulae

Fic 98

Barum passing mto the bladder from the colon mn a
case of vesico colic fistula

INVESTIGATIONS A barum enema will usually reveal the fistulous track
(Fig 98) although periodic obhteration by an rmpacted faecal partile of by
oedema the result of an acute flare up of the inflammation at one or both
orifices may prevent visualisation at the time of the exarmination The amount
of barium that 1s allowed to flow into the rectum should be sufficient only 0
fill the pelvic colon as 1f the fistulous track 15 of wide calibre constderable
leakage of barium 1nto the bladder will accur  The X ray will also help mn the
dlﬂ'ergmul diagnosis between diverticulitis and carcinoma  where doubt exists

cause of the fistula
* wll-:l:i\mmatmn of the urine does not always reveal a heavy B coli infection
and tndeed 1n some cases 1t may be sterile on culture Cystoscopy must ﬂlM})S
be carried out The bladder mucosa often shows surprisingly little sign o a
generalised inflammatory reaction except svhen the symptoms of a c)sgms ﬂr:
severe The opening of the fistula mto the bladder 1s usually sdentsfiable s
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depression surrounded by ocdemntous 1nd inflimed mucosa or by granulation
tissue where ulceration around the onfice has taken place In such cases the
appearances of 1 carcinomn of the blidder 15 simulated  Somctimes faecal
matenial may be seen protruding from the fistula into the bladder  Sigmotdo
scopy must be carried out but 1t 15 usually ampossible to identify the colonic
end of the fistula

The Choice of Treatment The treatment usually carried out for vesico
colic fistula 15 to divert the faccal stream away from the fistulous communica
tion by performing a colostomy placed proximally to the area of diverticulitis
and generally made 1n the transverse colon  Such a colostomy to be effective
must short circunt the f1ceal flow 1n 1ts entirety and 15 therefore fashoned n
the manner described on page 186 In the past it has been customary to retamn
the colostomy for many months or even years before making an attempt to
treat the fistula atsclf and even fter such treatment the colostomy was usually
retained permanently (Edwards)

We consider that m view of the modern aids to bowel stenlisation by
means of chemotherapeutic and antibiotic measures this method of treatment
requires careful re-consideration  Farstly the colostomy alone although 1t may
alleviate the acute symptoms in the acute case does not cure them completely
nor does 1t prevent the onset of further complications 1n connection with the
affected portion of the bowel such as the development of other pericolic
abscesses  Secondly if the lower bowel 1s defunctioned for many months or
Eerhaps years 1t undergoes disuse 1trophy and contraction so that even if the

I C on 1s sub ly repared later closure of the

colostomy 1s rendered impossible b ; of the gross d on of the cahibre
of the distal bowel

Thirdly a colostomy cannot cure the granulaung abscess cavity which
hes between the colon and the bladder It 1s trus that it can prevent further
gross contarmnation once the faeces distal to the colostomy have been evacu
ated but the chronic abscess cavity remarns as a source of infection A low
grade cystitis often assoctated with periodic acute inflammatory flare ups 1s
almost certain to persist and a colostomy therefore can only be regarded as
amethod of palliation 1n the treatment of the disease

Following a colostomy attempts are sometimes made to cure the fistula
by dissection of the communication between the bladder and the colon and by
closure of the perforation present 1n each organ Too often however this fails
to dprevem a recurrence and suture of the omentum between the two structures
reduces the recurrence rate but shightly Moreover should the operation be
f::cf}fsst;ll thus allowing the colostomy to be closed fibrosis may well occur
develz 1516855(;1 segment of the colon with the result that obstruction may
o lI:on nfa dition further attacks of diverticulitis are probable as complete
y of such an extensive degree of inflammatory change as has affected

€ colon m which a fistula has developed 1s unhkely
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On these considerations it would therefore seem essential that a plannzd
treatment for the cure of the condiion must 1nclude an excision of the diseased
segment of the colon

It has been explained that the majority of the fistulae occur m the sub
acute or chromic type of case m which the toxicity of the nfecting orgamism
15 so low that a generalised systemic reaction does not develop Moreover
the mfection around the colon has been present for some considerable time
so that 1t and the bladder are normally bound together by chronic inflam
matory adhesions and not by acute oedematous nflammatory tissues We
therefore consider that 1n many cases 1t 15 possible under a screen of antt
biotics and chemotherapy to carry out with complete safety a dissection and
separation of the fistulous track between the colon and the bladder an excision
of the discased bowel with immediate end to-end anastomosis and a closure
of the opening 1nto the bladder as a one stage operation without a preliminary
colostomy This method of treatment we have carried out sn recent cases and
the successful outcomes with uneventful convalescence have convinced us
that 1t 15 the one of choice

In certain cases the inflammatorv reaction m the pelvis mav be so exten
sive that dissection of the colon and its separanon from the bladder 15
impossible without endangering these and adjacent structures These occastonal
cases must be treated by o preliminary transverse colostomy and further
exploration with a view to excising the diseased colon undertaken after
an interval of four months By the end of this time much of the inflam
mation will have subsided and « permanent cure can be achieved along the
lines indicated above

Where fistula formation complicates an acute stage of diverticubitis the
partial dramage of the abscess nto the bladder and its discharge through the
urethra may produce amelioration of the symptoms In such cases conservative
treatment may well serve 1o convert the acute 1nto a sub acute or chrome
case when the fistula can be cured by the one stage operation referred to
above If however acute symptoms persist and are not rapidly relieved by
antibiotics and chemotherapy then a transverse colostomy must be 1mstrtuted
and the excision of the colon and the repair of the fistulous opering mto the
bladder delayed for a future operation

Although at operation a considerable extent of the bowel may be found
to be affected with diverticulosss the inflammatory element 15 usually hruted
to a short length of the colon only and where a vesico~colic fistula 1s present
1t 15 a part of the pelvic colon that 1s involved Its lower part 1 the region
of the pelvirectal junction 15 often unaffected and even should this be

involved the upper part of the rectum remains free of change in the vast
majority of cases Upwards the mflammatory changes may not extend as far
as the descending colon There 1s the possibility therefore of excising the
grossly diseased region of the bowel and effecting an end to-end anastomosis
of regions nto which the inflammation has not extended If the descending
colon 15 mvolved and thus requires excision the transverse colon will certanly
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be frec and can be mobihised suflicently to enable 1t to be anastomosed to
the pelvirectal junction or upper part of the rectum It 1s indeed true that
diverticula may exist an the upper kmb of the bowel proximal to the site
of the exciston but if the presence of the diverticula 1s appreciated and the
necessary treatment  deseribed 1n 1 previous section  undertaken after
operation to prevent their becoming inflamed  subsequent complications  the
result of their presence are improbable

A planned treatment of cases of vesico<colic fistula 1s therefore 1n the
acute case to altempt its conversion mto a subacute or chronic one and
n the Intter after suitable preparition to excise the affected region of the
colon and to restore contintity by an end toend anastomosis of the bowel
above and below the reglon of the exciston  Many adhesions will be
encountered during the operation but 1t s possible to separate and divide
these without injury to other structures During this part of the operation a
smal{ abscess cavity surrounding the fistulous communication may be opened
but by suitably placed pachs the general pentoneal cavity 1s protected from
any spilling and 1n any case after prehminary pre-operative preparation of the
patient 1ts contents are almost certain to be stenle

Pre-operative and Operative Detml  The pre-operative preparation of the
patient follows the hnes laid down for that carried out prior to an excision
for carcinoma The preluminary washouts however must be performed with
care as leakage of flwid through the fistulous track into the bladder may flare
up the cystitis  If there 1s any accentuation of the symptoms of cystitis or
recurrence of the abdominal pain of the diverticulitts the washouts must be
abandoned and a restdue free diet and purgation relied upon to empty the
colon of 1ts retamned faeces

Sterihisation of the bowel content 1s achieved by administering orally a
full course of phthalylsulphathiazole or of guantmycin or by giving 025 g
of aureomycin four tumes a day for the last three days prior to operation

The abdomen 1s opened through a left paramedian incision and when
the peritoneum has been mcised the table 1s tipped mnto the Trendelenburg
position and the coils of the small intestine are packed off into the upper part
of the peritoneal cavity Some of the coils may well be involved in the
adhesions binding the colon to the bladder and will require careful separation
before this can be achieved

The adhesions between the colon and the bladder are then divided and
as mentioned above a chromc abscess cavity usually of small size and
surrounding the fistula will be opened during this stage of the operation
The 1dentification of the opening between the bladder and the colon 1s usually
easy and will be revealed as the colon 1s separated away by dissection with
small gauze swabs aided by a few cuts with the scissors

The dissection between bladder and colon 1s continued downwards

through and below the fistula until the pentoneal reflection from the rectum
on to the bladder 15 cleatly seen At this stage attention 1s furned to the per1
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toneal reflections from the pelvic colon above the fistula on to the lateral
abdomunal wall on the left side and the postero lateral on the night These are
cised fanly close to the colon and the ncistons on either side are carmed
downwards into the pelvis

Fic 99a

Fic 998

Fic 994 and B

hic fistula
Part of the pelvic colon excised by a one stage opération for vesico col
ar Apmarktr bas been inserted into the perforated diverticulum

The extent of the diseased bowel and therefore of that part which \;}I}l’]
require excision must then be determined Where the petforation tnvalves os;
upper part of the pelvic colon 1ts lower portion may be free of anylfg\“bc
inflammatory change and wn such cases is suitable for anastom(;sxsh gt
masn region of diverticubiis and the perforation 1s at a lower level tx e ol
and the rectum just above the pentoneal reflection will almost Ecr :::1 )Vﬂm
thickened and mflamed so that the anastomosts must be made bey!
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level to the upper part of the rectum below the peritoncum of the pouch
of Douglas Similarly the upper hmmit of the proposed excision must be
determined  Usually the upper part of the pelvic colon or lower descending
colon contain mmmmal changes and can be employed for the subsequent
anastomosts In the rare cases where extensive disease nvolves the descending
colon the whole of this region will require exciston and for the restoration
of continuity the distal part of the transverse colon must be employed
This can be mobilised 1n the manner described 1n Chapter VII and there 1s
no difficulty 1n achieving sufficient mobility to enable 1t to be brought down
well mto the pelvis so that it may be anastomosed esther to the rectum or
the lower part of the pelvic colon without tension

Having made the decision as to the extent of the excision this region
of the bowel 1s mobilised by raising 1t towards the mid line and by dividing
the many bands of fibro fatty tissue 1n 1ts mesocolon more marked 1n
diverticuliss than 1n the normal bowel which bind the gut to the posterior
abdomunal wall The ureter on each side 15 identified and traced down well
mto the pelvis  As a result of old pericohic 1nflammation its course may be
disturbed from the normal and 1t may be closely adherent to any part of the
colon or the meso<olon which 1s to be excised If at this pont n the
dissecion  however 1t 1s fully exposed there 1s no danger that 1t will be
damaged at a later step 1n the operation

If 1t has been dectded that the anastomosss 1s to be made to the upper
end of the rectum the latter 1s mobihised by ncising 1ts peritoneal reflection
on to the bladder or uterus and by separating 1t from the Jower part of the
bladder and the upper part of the prostate in the male and from the vagina
mn the female Posteriorly 1ts loose attachment to the sacrum 1s stripped and
on either side the upper portions of the lateral higaments are divided

The meso-colon of that part of the colon to be excised 1s then divided
between artery forceps but unlike the excision carried out for carcmoma 1t
15 severed quite close to the mesenteric margin of the bowel as no attempt
1s being made to remove the area of lymphatic drunage contained therein
Moreover 1if the meso-colon 1s cut across close to the margin of the bowel
none of the main arteries will be severed so that there 1s no danger of
terfering with the blood supply of portions of the colon apart from that
which 1s to be excised

Crushing clamps are applied to the bowel at the upper and lower limts
of the region of the colon to be removed and a soft clamp to the colon above
this level and 1if feasible below 1t The colon 1s then cut across between the
clamps but care 1s taken to see that the line of section does not traverse
a diverticulum as the presence of this weakened area in the subsequent line
of suture might possibly be the cause of its post-operative breakdown The
subsequent anastomosts of the cut ends 1s carried out 1n 2 manner identical
with that described 1n dealing with cancer of the colon

The edges of the perforation mto the bladder are then exctsed and the
opeming 15 closed with two layers of catgut It then remains to re perttonealise
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any raw edges in the postertor abdomual wall after which the wound 1s
closed with drainage down to the area of anastomosis At the completton of
the operation a self retaining catheter 15 passed and so secured that 1t will not
be disturbed from 1ts position 1n the post-operative pertod

The post-operative care 15 the same as that discussed 1n Chapter IX with
the exception that the catheter 1s maintaned 1n posttion for ten days The
latter 1s connected to a dranage tube the end of which leads to a Winchester
bottle partially filled with an antiseptic solution The dramage 1s thus constant
and free There 15 no possthility that the bladder may become distended with
the nisk of resultant rupture of the suture hine 1n 1ts wall During ths whole
period 1n which the catheter 1s present twice daily imjections of crystalline
penmicillin are given

We have found that by these methods a safe and lasting cure of the fistula
can be achieved The prevention of further infection ansing mn other
diverticula that may be present lies in the treatment of the diverticulosis
which has been described previously Figures 994 and B illustrate a part of
the colon so resected for vesico-colic fistula

‘VagiNo CoLic FisTuLa

The discharge of pus faeces and air per vagina 1s diagnostic of this
condition Again although such a fistula may result from an infection of the
fallopian tubes from ulcerative colitis from the discharge of an appendix
abscess or occasionally as a result of intestinal tuberculosis or Crohn s diszase
diverticulitis as a cause of this fistula ranks high A previous Hustory of
diverticulitis will support the diagnosis of 1ts cause and a barium enema
exarmnation may demonstrate the fistulous communication

The perforation 1n such cases 1s likely to mvolve the lower part of the
pelvic colon and the infection to extend well down into the rectum
thus ruling out the possibility of a onestage excision with anasto-
mosis It 1s probably best in dealing with this complication to institute a
transverse colostomy as an imtial stage n the treatment and to follow this
with antibiotics to control the infection At a later stage some three months
later the abdomen should be re-explored and the pelvic colon and rectum
dissected away from the many adhesions binding 1t down to the vagina and
neighbouring structures Resection of the region of the colon containing the
perforation with restoration of continuity 1n the manner described above
1s then performed and the perforation mto the vagina sutured  Some six weehs
fater the transverse colostomy 1s closed

EnTERO-CUTANEOUS FISTULA
A cutaneous fistula 1n the abdominal wall may well anse as the result
of a natural perforation of a peri<olic abscess which following the nvolve
ment of the abdominal musculature has discharged on to the shin surface
or 1t may follow the surgtcal incision of such an abscess n an earlier stage of
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its development  Most fistulie after the instial discharge of pus allow the
escape of faeces and flatus in varying degrees
It 15 not always through the abdommal skin that a pericolic abscess
finds 1ts way to the surfice The abscess may become adherent to the
peritoneum covering the upper surface of the Ievatores ani muscle and 1t may
ulcerate through this into the fibro fatty tissue of the ischio rectal fossa
subsequently rcaching the skin surface covering this region  An 1schio rectal
abscess can thus be the result of an infection above the pelvic diaphragm and
i following the incision and drainage of the pus from such a condition the
wound fails to heal and remains as a discharging sinus the possibility of an
existing communication with the bowel must not be forgotten In such long
and often tortuous tracks the passage of flatus or faeces through the external
onfice may be absent but a history suggestive of diverticulitis or the presence
of an mflammatory mass 1n the region of the pelvic colon at the time of the
onset of the 1schio rectal infection may help 1n the diagnosis of 1ts origin
A barium enema should be carried out It 1s unlikely that the barium
will escape 1nto the fistulous track but the presence of many diverticula or
the partial obliteration of the lumen of the pelvic colon as a result of fibrosis
or oedema 1$ suggestive that a perforated diverticulum may be the cause of
the fistula Injection of the track with lipiodol will sometimes show 1ts tortuous
extent passing well above the diaphragm of the pelvis formed by the levatores
am muscle
All of these high level ano rectal fistulae are not due to the condition
under consideration They may be associated with infection of the fallopian
tubes ulcerative cohitis Crohn s disease or tuberculosis or occur as the result
of perforation of the wall of the pelvi rectal region by some food particle
Such causes must of course be excluded before attributing the presence of
the fistula to the diverticulous state of the colon
Treatment of a Fistula, the Cutaneous Opening of which lies on the
Abdommal Wall A developed fistula on the abdomnal wall may undergo
healing and natural closure and a period of two or three months should be
allowed 1n the hope that this may occur Durning this time courses of antibiotics
and colonic 1rrigations are given The faecal discharge 1s often quite small the
bulk of the stool being passed normally and the main complaint of most of
these patients concerns the uncontrollable passage of flatus and not the
pertodic escape of faeces The inflammation 1n the affected region of the colon
may well resolve m this period and if following the natural closure of the
fistula the patient 1s put upon the regime suggested for diverticulitis he may
experience little further trouble In other cases however 1n spite of a natural
closure periodic attacks of inflammation assoctated with pam and constitu
tonal disturbance recur Further pericolic abscesses may follow with the
possibility of their perforation 1nto the neighbouring structures other than the
abdominal wall These complications indicate that resection of the affected
region of the colon 1s necessary for the cure of the condition
197
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any raw edges n the posterior abdominal wall after which the wound 1
closed with drainage down to the area of anastomosis At the completion of
the operation a self retaming catheter 1s passed and so secured that 1t will not
be disturbed from its position mn the post-operative period

The post-operative care 1s the same as that discussed 1n Chapter IX with
the exception that the catheter 1s maintained m posttion for ten days The
latter 1s connected to a drainage tube the end of which leads to a Winchester
bottle partially filled with an antiseptic solution The dramage 1s thus constant
and free There 15 no possibihity that the bladder may become distended with
the risk of resultant rupture of the suture hine 1 1ts wall Durmg the whole
period in which the catheter 1s present twice daily mjecttons of crystalline
penicillin are given

‘We have found that by these methods a safe and lasting cure of the fistula
can be achieved The prevention of further infection amsing in other
diverticula that may be present ltes in the treatment of the diverticulosis
which has been described previously Figures 994 and B illustrate a part of
the colon so resected for vesicocolic fistula

Vacino CoLic FisTULA

The discharge of pus faeces and air per vagina 1s diagnostic of this
condition Again although such a fistula may result from an infection of the
fallopian tubes from ulcerative coliis from the discharge of an appendix
abscess or occasionally as a result of intestinal tuberculosis or Crohin s disease
dwverticulitis as a cause of this fistula ranks high A previous History of
diverticulitis will support the diagnosis of its cause and a barum enema
examnation may demonstrate the fistulous communtcation

The perforation n such cases 15 likely to mvolve the lower part of the
pelvic colon and the infection to extend well down into the rectum
thus ruling out the possibility of a onestage exciston with anasto
mosis It 15 probably best in dealing with this complication to 1nstitute a
transverse colostomy as an mmnal stage n the treatment and to follow this
with antibiotics to control the infection At a later stage some three months
later the abdomen should be re-explored and the pelvic colon and rectum
dissected away from the many adhesions binding it down to the vagina and
neighbouring structures Resection of the region of the colon containing the
perforation with restoration of continmity 1n the manner described abox;\e
1s then performed and the perforation into the vagina sutured  Some Six Weehs
later the transverse colostomy 1s closed

EnTERO-CUTANEOUS FISTULA
A cutaneous fistula 1 the abdominal wall may well anse as the result
of a natural perforation of a peri-colic abscess which following the 1nvolve
ment of the abdomnal musculature has discharged on to the skin surface
ot 1t may follow the surgtcal incision of such an abscess 1n an earlier stage of
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During the post-oper itive period there 1s 1 tendency for the superficial
portions of the wound to heal over before those more deeply situated have
been obliterated by grinulation tissue and fibrosis This must be prevented
as should it occur a restdual track extending upwards to varying degrees
will remain and ths will be the source of repeated flare ups of nfection
Immedntely after operation therefore the pyramidal wound s picked
with cotton wool soahed 1n 1n antiseptic solution We have recently been
using Bradosol for this purpose as wool soaked 1n such solutions as
perchloride or biniodide of mercury tend to become very adherent to the walls
of the wound and are difficult to remove This dressing 15 removed at the
end of forty-cight hours when the wound 1s irngated and repacked the
process 1s repeated every other day As granulation at the top of the wound
occurs and the apex of the cavity becomes progressively obhterated so the
packing 15 placed less deeply untit finally the superficral areas of the wound
are allowed to epithelialise

Three months after the mtial operation the abdomen should be
re-explored with the object of excision of the affected area of the colon
The colostomy 1s then closed after a further interval of three weeks

ENTERO-INTTSTINAL FISTULA

Such a condition may be discovered at operation as an ncidental finding
associated with other complications of the disease Pre-operative symptoms
may not have suggested its presence {(Fig 100) Symptoms of gross diarrhoea
are likely only if the communication 1s large enough to short-circuit much
of the content of the small intestine 1nto the colon at low level and this com
plication 1s rare

The treatment consists of excision of the diseased colon and repair of the
opening 1n the small intestine

LaRGE BOWEL OBSTRUCTION

In the sub acute and chronic stage of the disease obstruction 1s common
This 1s rarely absolute and usually consists of pertodic sub acute attacks

The clinician may well experience difficulty when seemng the case for
the first ime 1n deciding whether the obstruction 1s due to an inflammatory
condition of the bowel or whether 1t 1s the result of a carcinoma The
obstructive symptoms are of course 1dentical n the two conditions and other
factors must be taken nto consideration n establishing the differential
diagnosis  Previous attacks of a similar nature sometimes spaced at ntervals
over several years a Iistory of pertodic pain 1 the left side of the abdomen
and at the time of the exammation the 1dentification of tenderness in this
region the good general condition of the patient associated with recent
increase n weight or certainly no weight loss are all pomnts that will suggest
that the leston 1s due to diverticubitis and not to a carcinoma The presence
of a slight fever with some nise 1n the white blood cell count 1s also 1 favour
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In those patients in whom after the passage of a rcasonable fength of
time the fistola persists surgery should also be advised for 1ts closure
Oftentimes  when the fistula has been present for several months the
granulation tissue of the track leading down to the bowel 15 replaced by
mitestinal mucosa which has grown up to meet the skin surface 1in such cases
the surgeon may well be tempted to dissect out this mucosal tube and 10
Invagtnate it into the man lumen of the colon subsequently reinforcing the
site of perforation by over runming sero muscular sutures 1In our experence
this method of closure 15 too often assocrated with subsequent breakdown of
the hine of suture and therefore of a re formation of the faecal fistulr to
make 1t a worthwhile procedure except 1n those cases 1 which 1t 15 judged
that the general condition of the patient will not permut a more extensive
operation Moreover this procedure does not releve the patient of the
possibilities of further attacks of inflammation 1n the affected colon We
consider that wherever possible the involved region of the bowel containing
the fistula should be excised and an immediate end to end anastomosis carried
out The imtial preparation of the bowel follows along the hines previously
indicated and the 1s0lation of the diseased section of the colon and subsequent
resection and anastomosis 3s sumlar to that described 1n dealing with vesico
colic fistulae

Where the fistula opens on to the shin covering the 1schio rectal fossa 1t
1s unlikely to heal unul that portion of the colon with which 1t 1s 1 com
munication 1s excised or at least defunctioned The mfection mvolves 1n
these cases not only the pelvic colon but the upper part of the rectum as well
and both of these structures are swollen with oedema and inflimmatory tissue
An immediate excision of the affected region with immediate end to-end
anastomosis cannot therefore be carried out with safety and a defunctroning
transverse colostomy must first be made to divert the faecal flow away from

1te of the disease
e S’i"eixe 1tnfected track 1n the 1schio rectal region 1s also dealt with at this
operation A pyramid of skin and 1schio rectal fat centred upon the fistula
and with 1ts apex extending as high as the levatores ani muscle s exersed S?
that in the post operative stage the depths of the wound are likely to hea
before the surface wound 1s epithelialised over The perforation i the musclle
through which the abscess cavity lying abave 1t has discharged 1s often smal
and 1f the condition 1s of Jong standing 1ts margns are hardened with fibrosis
Such an opemng must be enlarged so that the drainage from the abscess cas'lg
above will be adequate thus glvullg 1t every c};a}r:ce] togcontract down an

bhiterated by the natural processes of healin,

beco?:\ee(:ﬂ;rgmg the fnerfomnon i the levatores am muscle the mc;s:}:m]rqr::les:
always be carned outwards and never inwards as 1f it 1s made mbl eeCtlelS
direction there 15 every posstbility that some of the fibres of the %u o‘ T o
may be damaged This muscle runs round the rectum at this "cwz ‘cnds
form of a shng and 1t 15 upon sts mtegnty that continence finally dep

1t must therefore be left ntact
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Fic 101
A barium enema X ray of an obstructive feston subse
quently proven to be due to diverticulitis The X ray
15 indistinguishable from that of an obstruction due
to a carcinoma

Fic 102
A sionlar X ray 1o that shown 1 Fig 101 except that
the cutlined diverticulum suggests %hc cause %r |l?e
obstruction
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of a non malignant cause for the obstruction aithough where a pericolic
tnfection complicates a cancer a stmufar picture will result

The obstruction resulting from diverticulosts as shown 1 a banum
enema may be indistingwishable from that 1 which the cause 1s carcinoma
(F1g 101) Sometimes a diverticulum may be outhned and 1ts presence will
lend probability to the former diagnosis (Fig 102)

Fig 100
A barium enema X ray showmg a fistulous communication
between the lower part of the pelvic colon and the small
mtestine

The occasional possibility that a small cancer ests 1n association with
the diverticulitts and that this 1s responsible for the final obliteration of the
lumen of the colon already reduced by inflammatory change must not be
overlooked Such a growth may not as yet have produced any change m the
general constitution of the patient or have given mse to any symptoms by
which 1ats presence could be differentrated from the co-existing diverticuhtis

Tr In ab or severe iplete obstruction the abdomen
must be explored and a defunctiomng colostomy stituted Laparotomy
rather than a bhind colostomy s advisable for the reasons discussed 1t
Chapter VIII In addition 1 the difficult dragnostic case 1t may only be at
laparotomy that the surgeon 1s able to make a differential dragnosis between
carcinoma and diverticulitis as the cause of the obstruction The finding at
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Fic 1038

Fic 1034 and B
Pre and post operative X rays from a patient who had
suffered from periodic attacks of sub acute intestinal
obstruction due to diverticultis  The affected region
of the colon was excised by a one stage operation
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operation of gross nflammation sometimes matting together the whole of
the pelvic vontents n a sohd mass may be the final indication of the non
malignant cause of the condition

This differential dragnosts 1s an important one to make If the obstruction
1 found at faparotomy to be due t0 a carcinoma the period of delay between
the formation of the colostomy and the resection of the colon must obviously
be reduced to a minmmum If due to dwverticulitis howesver 1t 15 preferably
prolonged for several months 1n order to allow all the inflammation to subside
Occastonally even at laparotomy 1t 1s impossible to distingwish the two condi
tions  Such cases must be regarded as carcinomata and subsequent operation
undertaken at the earlier date

Antibiotics and chemotherapy are admmistered 1n the immediate post
operative period Colonic irngations through the tectum are commenced after
five or s1x days to clear the diverticula of their contained faecoliths

Four months later after smtable preparation of the bowel the abdomen
1s opened In all except the occasional case the inflammation about the
diseased colon will then be found to have resolved almost completely and
resection with end to end anastomosis can be undertahen Three weeks later
the colostomy 1s closed

In the occastonal case 1n which because of persistent fibrosss and matting
together of the pelvic colon and its adjacent structures their separation 15
impossible the abdomen must be closed and re-explored at the end of a further
year Only the very rare case will then remain m which because of failure of
absorption of the pericolic fibrosis excision 1s still not possible and m such
a colostomy will have to be retained permanently

In incomplete obstruction endeavours must be made to overcome the con
dition by conservative measures Colome 1rrigations are admimstered and
antibiotics and chemotherapy are commenced The former therapy will dis
lodge faeces impacted 1n the colon and the latter by controlling the infection
will reduce the oedema 1n the bowel wall to which much of the obstruction
15 due  As soon as 1t 1s apparent that the abdominal distension 15 subsiding
and that the srrigations are returning faecal content mild aperients will help
by producing a sem solid or flid motion Only 1f this treatment fails to
relieve the obstruction should laparotomy with the establishment of a colo
stomy be carried out h

Although the rmmediate obstruction may have been overcome by suc
measures 1t 1s likely to recur It 1s probably wise therefore to advise that
most cases should undergo a resection of the affected area This after suttable
pre operative preparation of the bowel can be undertaken as a one stage opera
tion without a colostomy (Fig 103)

SMALL INTESTINAL OBSTRUCTION

This may occur erther along or 1 association with large bowel r:bstrucu;lfc1

the result of the small mtestine having become nvolved 1n the pencoll

nflammation
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Fic 1048

FiG 1044 and B
Pre and post operative X rays from 2 patent suffermg
from local non suppurative peritonts secondary to a
The obstruction
was relieved by conservative treatment following which
the affected regton of the colon was excised by a one
stage operation

205




SURGERY OF CAECUM AND COLON

If the diagnosts of simple obstruction 15 a certain one the condition should
be treated conservatively with gastric suction and mtravenous flud replace
ment but where doubt exists or where the obstruction 1s not rapidly relieved
by such methods laparotomy should be undertahen At operation corls of
small intestine are likely to be found bound down to the inflamed colon and
these must be separated by careful dissection Damage to the ntestine may
be unavoidable necessitating repair or tn some cases resection In other cases
fibrinous bands the result of the diverticulitis may be producing the obstruc
tion and these will require division 1n order to liberate the small mtestine

Where the imitial exammation of the patient has suggested that a strangu
fation 15 present laparotomy must be undertaken as soon as the general
condition has been sufficiently improved by pre-operative treatment wath sntra
venous saline blood transfusion and gastric suction

LocAL NoN SUPPURATIVE PERITONITIS

This condition may complicate a sub acute attack of diverticulitis in which
the constitutional symptoms are mimmal and 1n which until the peritonitts
develops few signs except tenderness n the left lliac fossa are present With
the extension of the infection outside the bowel wall and the walling off of
such ifection by low grade inflammatory tissue a mass soon becomes
palpable This may well settle with the conservatwe treatment previously
indicated but 1n some cases 1n spite of all types of antibiotics and chemo
therapy and colonic irngation resolution 1s not complete Constipation 15
usually marked owing to some degree of obstruction and a tender pamful
mass persists 1n the left side of the abdomen In such cases operation must be
undertaken

In view of the low grade nature of the infection and the fact that even
although 1t 1s not absolutely intubited 1t has been controlled by antibiotics
and chemotherapy we consider the affected region of the colon can be excised
and continmity estabhshed 1n a one stage operation without the necessity of
a preliminary transverse colostomy Planes of cleavage between the pencolic
mflammatory adhesions and the surrounding structures are usually easily
1dentifiable and below and above this area healthy bowel can be 1solated
Provided the exciston and subsequent anastomosis 15 made through such
regions 1t can be carried out safely following the techmque previously
described  Figures 104A and B and 105 illustrate the Xrays and excised
specimen of a patient so treated A preliminary defunctiomng colostomy need
be mstituted only 1f such a dissection endangers any structures bound together
in the nflammatory process In these cases resection 1s undertaken some

months later
CHRONIC DIVERTICULITIS

Periodic attacks of sub acute mflammation even though they eventually
settle leave the wall of the affected area of the colon infiltrated with fibrosts
The contraction of the latter slowly obliterates the lumen of the bowel sO
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Fic 106
Filling defect 1n the pelvic colon due to diverticulitis but
simulating a carcinoma

Fic 107

Filling defect associated with diwerticulitis but which at
operation was found to be due to a carcinoma
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that obstructive symptoms are likely to develop The treatment of this com
phcation and of fistula formanon which may also result 15 simifar to fhar
detailed previously

THE RELATION OF CANCER OF THE COLON TO DIVEPTICULITIS

There seems to be no definite evidence that the wflammatory change
associated with diverticulitss 1s productive of cancer m the affected colon
Both diseases have a common age mcidence and their presence together 1s
therefore likely to be coincidental In an exhaustive review of the hiterature

Fre 105
The affected regron of the colon removed by
a one stage operation from the patient th.
X rays of whom are shown m Fig 104

Rowe and Kolmar (1952) could find only sixty two cases of carcinoma ;nd
diverticulitis existing simultaneously 1n the same sector of the bowel and they
emphasised the comcidence of such an occurrence and the lack of any patho

logical evidence Iinking the two condittons

DirFicuLTieS of X RAY DIAGNOSIS o .
b the X ray findings of diverticulitis may be typical and leave 0
doubf\:sh?: %he nature oyf the leston pertodic cases occur in which as alrcsugt
of spasm or oedema and wflammation 1n the wail of the affected col or; i
fillng defect 15 produced wihich may simulate exactly that due to a:: t; az
snoma (Fig 106) On the other hand a filling defect associated wil o
gi:; of diverticulitts may be attributed to 1hs cause when actually due to
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associated carcinoma (Fig 107) Lloyd Davies (1953) has drawn attention
to the value of Banthmne 1 ehmimating any associated spasm of the colon m
cases of diverticulitis and 1f 100 mg of the bromide salt are given before the
barium enema relaxation will be effective and errors in diagnosis will be
reduced

Nevertheless the case will present occasionally n which a defintte diag
nosis cannot be established by X ray examination or clhinical study Where
doubt exists operation should be undertaken and even then the surgeon may
not be certain of the nature of the swelltng with which he 1s dealing In such
cases wide excision of the affected area of the colon should be carried out

SOLITARY DIVERTICULA OF THE CAECUM

A generalised diverticulosis of the large intestine may well mvolve the
caccum but the presence of a solitary diverticulum 1s rare The latter condition
will almost certainly escape notice unless perhaps as the result of the impac
tion of a faecolith 1n its cavity inflammatory changes ensue when the
symptoms and signs to which 1t gives rise will simulate those of an appendicitis
Anderson (1947) describes six cases of the condition amongst seven hundred
cases of diverticulitis of the large intestine for which surgery was undertaken
Recently Launidsen and Ross (1952) when reporting a further four cases of
thetr own reviewed the literature and found records of a total of 149

When the condition 1s recogmsed at operation the diverticulum should be
excised together with a surrounding base of the wall of the caecum It 1s
advisable to remove a portion of the wall of the caecum and not to remove
the diverticulum alone as sounder stitching can be achieved 1f the sutures are
mserted 1nto the caecum somewhat away from the area of acute inflammation
Ellis and Windham (1952) describe a case 1n which because the wall of the
caecum was diffusely mvolved in the inflammatory process making 1t Tikely
that the stitches would not hold the area of suture was exterionsed This
device may well be valuable where the inflammatory change 1n the caecal
wall 1s extensive

If the wnflammatory changes are less acute the fection may become
Jocalised with the formation of a mass 1n the right iliac fossa sometimes
simulating a carcinoma Even at operation the diagnosis may be uncertain
and the operator may feel compelled to carry out a hemicolectomy Wherever
possible however more mnor methods should be used as 1n recorded cases
the mortality associated with this treatment 1s above 7 per cent
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The ultimate development of cancer 1n long standing cases of ulcerative
colitis 1s now well appreciated and the possibility of this change must be an
added consideration when operation 1s advocated in the chronic case  Cattell
and Sachs (1948) reported an ncidence of 7 per cent of developed cancer
amongst patients they had operated upon for ulcerative colitis whilst Stoane
Bargen and Baggenstoss (1950) analysing a series of 2000 cases noted
carcinomatous changes 1n 5 per cent  Gabriel (1952) likewise emphasises the
marked incidence of malignant change and 1n his senies of sixty-eight cases
treated surgically cancer had developed 1n 6 or 9 per cent

Fic 108
Barium enema X ray from a patient suffering from nlcerative
colitis  The straight outline and lack of nrormal curve in
the termimal ileum shows that the disease has spread back
through the 1lco caecal valve to 1nvolve this part of the
bowel as well

In reporting five further cases of carcinomatous change mn a seres of
126 patients MacDougall (1954) esumates that carcinoma of the large
intestine 15 found at least five tumes as frequently 1n patients suffermg from
the disease as in the normal adult population He also draws attention to
the relatively early average age at which these changes commence compared
with those 1n whom cancer 1s a primary disease

Recently Shands Dockerty and Bargen (1952) reported seventy three
cases 1n whom adenocarcinoma had supervened 1 chronic ulcerative colitis
and examuning thirty two specimens removed for complications other than
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CHAPTER XIII
ULCERATIVE COLITIS
PATHOLOGICAL CONSIDERATIONS

LCERATIVE colitis 1s a condition 1 which the mucosal hining of the

whole or of a part of the large bowel from the caecum to the lower

rectum 1s mvolved 1n an inflammatory process of unproven aetiology
with resulting widespread ulceration In some advanced cases the disease
process 1s not hmited to the large bowel but spreads through the ileo-caecal
valve which normally marks 1ts most proximal extent to wnvolve the more
distal coils of the small intestine (Fig 108) 1t 15 suggested by Brooke (1951)
that these patients in whom the ileum s volved may be suffering from a
different disease but the 1dentical nature of the lestons 1n the colon to those
found in cases i which the small intestine 1s free from wnvolvement makes
this unlikely

Not only does the extent of the length of bowel involved vary but also
the degree of ulceration In some cases 1t may be minimal the majority of the
mucosa being merely swollen with oedema and bleeding easily on pressure
from an examining sigmoidoscope whereas in others large areas of the bowel
wall are denuded of theirr mucosal covering the remnants of which are
shredded and free of attachment to the underlying submucosal layers (Fig
109)

The whole of the large bowel may be uniformly affected by the condition
but 1t 15 not uncommon to find that the pelvic colon 1s the site of the grossest
pathological change the sevenity of these changes fading as the bowel 1s traced
upwards and downwards away from this region

Although undoubtedly starting 1n the mucosa the underlying layers of the
bowel wall soon become 1nfected probably as a result of secondary nfection
by the flora normal to the intestinal content We have operated upon an early
case of ulcerative colitis 1n which appendicitis was an added complication
and at the time of operatton the whole of the outer wall of the large intestine
appeared normal although pre-operative sigmoidoscopy had shown the
generalised ulcerative condition of the mucosal lming  Several months later
when operation was undertaken for the ulcerative colitis the colon 1n 1ts
entwrety was sadden and thickened as a result of inflammatory changes that
had now extended through its walls

As a result of the mvolvement of the full thickness of the bowel wall 1n
these inflammatory changes 1ts substance may be so destroyed that perforation
ensttes with the development of a Jocalised pericolic abscess or of general
perttonitis  In other cases subsequent fibrosis may even give rise to olz;;l’;{?)
tion It 15 1 these areas of fibrosis too that as Counsell and Duke"s irel
have pointed out carvinomatous changes may occur Ths 1s especially hkely

1n those cases 1n which the disease has been present for many years
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carcnoma they found that 1n two there was evidence of malignant change
both of which they claim were assoctated with the presence of pseudopolyps
These authors state that although mn some cases the transition between the

A

Fig 110a and B
Photomucrographs of a true adenoma and a pseudopolyp to show therr comparative
structure  In the true polyp the normal mucosal surface ts seen compared with the ulcer
ated covering of the pseudopolyp The adenoma also shows the two layers of musculans
cut across at its pedicle

inflamed mucosa and frank developed carcinoma 1s sometimes sharp and well
defined 1 others the change 15 a gradual one the alterations of the cell
nucleus associated with the chronic inflammation changing imperceptibly into
those of mahgnancy

It 1s fair to state however that the possibility that mahignant change can
take place 1n the pseudopolyps of ulcerative colitis without associated fibrosis
15 not a generally accepted fact Felson and Wolarsky (1949) reporting on
fifty five patients with chronic ulcerative colitis the majority of whom had had
the disease for many years stated that 1n no case n their series was there any
evidence of malignant change and that they had never noted active prolifera
tion of epithelum 1n pseudopolyps to the pont of neoplasta They pont out
the very different formation of an inflammatory pseudopolyp from an adenoma
(Fig 110 the possible change into malignancy of which 1s widely recogmsed
Moreover these authors have observed the recession of pseudopolyp formation
as the disease regressed Counsell and Dukes are also of the opimion that
cancerous changes do not develop in inflammatory pseudopolyps but only n
associaton with true adenomata the presence of which 1s sometimes assoct
ated with ulcerative colitis

Although therefore the development of cancer changes in association
with areas of fibrosis 15 certamn (Figs 19 111) 1t seems that malignant degen
eration 1n inflammatory pseudopolyps 1s very rare if 1t occurs at all and that
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|

Fig 109
A part of the colon affected by ulcer
ative coliis showing multiple pseudo
polypoid formation and the large arcas
of assoctated ulceration
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their presence cannot be put forward as an indication for operation on the
grounds of the likelihood of carcinomatous change

AETIOLOGICAL FACTORS IN THE DISEASE

The aetiology of this condition still remains obscure and untif this 1s
elucidated the response of the disease to various forms of medication and
treatment are likely to be uncertain The characteristic appearance of an acute
mmflammatory process wnvolving the mucosal limng of the colon naturally
suggests a specific orgamism as 1ts cause but 1n spite of the investigations of
many workers none has been 1solated At one time Bargen (1924) attnibuted
the disease to a diplostreptococeus but a critical investigation of its role by
Paulson (1933) and later by Friedenberg and Wolepor (reported by Bochus
1936) failed to substantiate the strong claims put forward that this was the
causal organism

In most cases there 15 little evidence that vitamin deficiency plays any part
in the mmuation of the condition and the avitaminosis that complicates the
later stages of the disease 1s almost certamnly secondary and due to the
dimimished food mntake and its rapid passage through the intestinal track  The
phenomenon of allergy has been mvoked to explain the mucosal changes but
no nciting agent has been proven or wsolated The possibility that the disease
may be of psychogemc onigimn has also been suggested but whilst 1t 1s trus
that a large number of sufferers from the disease have a peculiar mental make
up the role of the emouional factor 1s uncertain

In 1949 Meyer Gellhorn Prudden Lehman and Steinberg drew attention
to the 1solation 1n the stools of patients suffering from ulcerative colitis of
Iigh concentrations of an enzyme Iysozyme This a bactenolytic and muco
Iytic agent which 1 the normal subject may be 1solated from the saliva the
tears and the nasal secretions In the normal stool of a fit person 1t cannot be
dentified The authors suggest that by its power to destroy mucus the natural
protective covering of the cells iming the large bowel 15 removed These cells
are then exposed to proteolytic digestion from the normal enzymes and after
wards to secondary mnfection from the usual flora of the large bowel Florey
1 1933 had suggested that these organisms are normally prevented from
mvading the wall of the bowel by the protective covermg layer of mucus
They also demonstrated 1n support of this theory that 1n ammal experiments
1 which large concentrations of the enzyme were brought into contact with
1solated loops of gut changes sumilar to the mtial stages of ulcerative colitis
were produced Attention was also drawn to the fact that with climcal
1mp\iovcment there was a decrease 1n the titre of the lysozyme found 1n the
§t00l

Sammons (1951) however suggests that the ligh titres usually present 1n
ulcerative colitts are the result of lysis of the pus cells that are found 1n abund
ance 1n the stools of patients suffering from the condition and that 1t 1s there
fore the presence of secondary infection after the colitis has been established
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Fic 111

d area of the large

elvic colon occurring m the
Intestine 1n a case of long standing ulcerative colitis

strictures

P

Carcinoma of the
association with a
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her little inconvemence nd which have been aggravated from time to time
by cmotional upsets by preg by other 11l or by dietetic 1ndis
cretons  Although nvestigation may reveal that the whole of the colon 1s
affected there 1s little deterioration 1n well being and general health and inter
ference with the patient’s activities 15 mimmal

Fic 112
Representative areas of the caccum the transverse and the
descending portions of the colon from a case of fulminating
ulcerative coliis The large perforation tn the transverse
colon was partially sealed by omentum but leakage had
occurred with resulung general pentonttis Ileostomy and
subtotal colectomy was performed in one stage and the
patient recovered
There are various degrees of the disease between these two extremes An
acute type 1s recogmsable 1 which although the progress of the 1llness 1s less
rapid than 1n the fulminating variety 1t may be of sufficient severity to reduce
the patient to a starved emaciated individual of the Belsen type within a
few months The chromic case may cease to be mild as it progresses over
months and years and instead may be assocrated with such loss of appetite
weight and well being and such anaemia and low grade toxaerma that the
patient 1s reduced to the state of a chronic invalid unable to take part in any
occupational or social activity
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that produces the enzyme and not the enzyme that 1s productive of the mmnal
pathology He points out that sf the stools are rendered sterile by admimstra
tion of anubioucs the lysozyme titres of the faeces dimmsh side by side with
the fail 1 the number of pus cells present in the evacuations although no
signs of great climcal improvement are present

Sammons 1solated another enzyme mucinase from the stools in ulcerafve
colitis The presence of this seemed independent of the amount of pus assog!
ated with the faeces and uminfluenced by the admimistration of antibiotics and
Sammons suggested that 1t may play a part in the actiology of the disease It
has the power of destroymg mucus and thereby the natural means of protec
tion of the lining cells of the large mtestime The enzyme 15 not found in the
normal stool or 1n the discharge from an ileostomy but 1n ulcerative cohitis
1t 18 present 1n very high titres

Such a theory of the causation of ulcerative colitis 15 an attractive one
but much further work 1nto the ongin of the enzyme and 1its absence or
presence 1n other pathological conditions of the intestine remains to be done
before 1t can be accepted as proven

SEX AND AGE INCIDENCE

Both sexes seem equally affected Although the commencement of the
disease most commonly occurs between the ages of twenty and forty 1t can
oceur 3n children and at the other extreme of Ife Jackman Bargen and
Helmholz (1940) reported on ninety five cases of ulcerative colitis m children
below the age of fifteen mcluding twelve patients under the age of six
Spriggs (1934) and Willard Pessel Hundley and Bockus (1938) are amongst
those reporting the disease mn the elderly

CLINICAL TYPES OF THE DISEASE

These vary from the extremes of the fulmmnatmng to the mild chrome
conditton In the fulmmnating type the disease 1s acute 1n onset Assocmte%
with the passage of large quantities of blood and pus and frequency of bowe
achon 15 a toxaemua of the severest degree The patient runs a hectic
temperature with a rapid pulse and as a result of excessive flurd
loss dehydration 1s usually verv apparent Severe anaem 1s presel}:l
and the 1oss of appetite aggravates the rapid loss of weight accompanying the
disease  Abdominal pain 1s marhed The progress of the ulceration mn t'f;e
bowel wall may be rapid and before the thinned areas can be wsolated }(
adhesions one or more large perforations may ensue with resulting generah
perttonitis (Fig 112) In other cases the disease can end fatally althoug!
perforation has not occurred The mortality rate of this type of ulcemt;;r:
coltis 1s very high though occasionally the disease subsides or else pas

nc stage
e :;:}:;inmlld gchrmm: condition the pauent may have noticed thcd p;ssﬂgi
of blood and discharge for many years symptoms which have caused him
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Fie 113
X ray appearances of a patient with ulcerative colitis
The yhck of haustrations and the appearance of 3
Iifeless wnert tube are characteristic

Fic 114
X ray appearances of a patient with ulcerative colttis
and gross pseudopolypoid formation The irregular
sttppled appearances of the colon are due to the multiple
minute filling defects caused by their presence
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A further clinical type 1s the recurring case in which acute exacerbations
often necessitating admusston to hospital mterrupt the otherwise muild course
of the disease and 1 others the anaema resulting from the constant haemor
rhage may be the predominant feature of the disease

INVESTIGATIONS

Sigmordoscopy and barium enema Xray are necessary 1nvestigations
The diseased condition of the bowel wall make 1t essential that the
former exammation shall be carried out with gentleness as perforation
of the pelvic colon by pressure on its wall from the examining sigmoidoscope
1s a very definite danger Endeavours to insert the instrument to its full length
should not be made 1if the colon fails to dilate with mintmal arr distenston
and the examiner must rest content with an examination of the lower reaches
of the bowel In other cases blood stained mucopus running down from above
may also interrupt the nsertion of the instrument by obscuring the Iumen of
the colon which must be constantly under viston during instrumentation

Sigmordoscopy 1n cases of ulcerative cohtis 15 often painful and except
n the mild cases and those in which the severity of the condition makes
anaesthesia undesirable 1f 1t can be avoided we prefer to carry out this
mvestigation under an anaesthetic

SIGMOIDOSCOPIC APPEARANCES In the early and mulder stages of the
disease the mucosa appears more ghstemng than normal and there are areas
of submucosal haemorrhage Later 1t has a granular and swollen appearance
and the shightest pressure by the sigmoidoscope or by a swab produces
persistent haemorrhage Af this stage purulent discharge may be presentf
sometimes pouring down from above and preventing the onward passage od
the sigmoidoscope  As the disease progresses definite ulcers are visible an
the mucosa around these 15 ocdematous and undermined or projecting o
the lumen of the bowel as pseudopolyps In the later stages the mucosa may
be almost completely absent It 1s at this stage that a full sigmoidoscoptc
exammation 1s likely to be 1mpossible as not only 1s the vision obscurel
by the constant discharge from above but the thickened walt of the lower
colon will now no longer distend to permut the passage of the mnstrument

In the chronic forms of the discase a localised stricture may be seen
and as this 1s approached the sigmordoscope feels gripped by the less e:!densnef
fibrosis lower down Such cases are posstble subjects for the development 0
cancer

X rAY APPEARANCES The barium enema X ray will reveal chamcter:f::
changes although these lag behind those seen on sigmoidoscopy Hau::’;md
ss lost and the appearances are those of a lifeless tube which fails to e
as the barum 1s wstlled mnto the bowel (Fig 113} If therehts gm s
pseudopolyp formation the outline of the colon 1s srregular am‘i s ag&iiu et
114) Stricture formation or extension of the disease 1nto the ileum
be revealed by this exanunation
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the possibihity that 1n certain selected cases rectal function could be ret uned
and this possibility 1s discussed below but 1t ¢in only be considered 1n those
cases where the changes in the rectum hive not proceeded to such a stige that
contracion and fibrosis 1s marhed  From this point of view alone frequent
sigmoidoscopy by the surgeon 15 necessary n order
that the local as well as the general response of the
patient to medical treatment can be assessed and af
n spite of constitutional improvement the ulceration
of the rectal mucosa shows no improvement opera
tion should be advised

With these general observations in mind the
indications for operation are detailed below and m
about 20 per cent of cases operation will be neces
sary According to Cattell and Sachs 166 or 26 per
cent of 630 patients required operation and 1n
Bacon and Trimpi s (1950) series 23 or 19 per cent
underwent operative treatment

1 The Chrome Cases A large pencentage of
those 1n whom operative treatment 15 ndicated fall
into this category The disease may have been
present for several years—years often nterspersed
with hospital treatment Latterly a steady decline
of the patients general health has occurred Con
stant diarrhoea dssturbs his rest contimuous shight
blood loss results 1n anaerma and the associated
toxaerma results 1n persodic febrile attacks and an
ever present lach of energy and loss of weight and
appetite  In additon months and even years of
absence from work are an economic factor that
favours operative treatment

2 The Acute Case Not Responding to Treat FiG 116
ment In this type of case medical treatment fails  The same pauent
to halt the steady detenoration of the pauent months *later
Continued the patient progresses to emaciation and 1t 1s before such a state
1s amved at that operation should be undertaken

3 U L H: g In most cases the haemorrhage
assoctated with ulcerative coliis can be controlled by won therapy vitamin
therapy and periodic transfusions and as the patient recovers the need for
these gradually ceases Sometimes however the haemorrhage 15 so constant
and severe that repeated transfusions of blood fail to arrest the decling i the
blood picture or even to maintawn 1t at a reasonable level Operative treatment
wiil remove the source of bleeding
gencral condion wih & fow days of et rmpmonement in the patent s

ys of medical treatment or if there are signs
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INDICATIONS FOR OPERATION
1t 15 not uncommon for operation to be advised only after prolonged
medical treatment to which the patent has failed to respond  with
the result that an emaciated mndividual 1s offered as a candidate for
surgery (Figs 115 116) The operative mortality of any operation on such

Fig 115
The emaciated Belsen type of tndividual n ulcerative coliis soon after the
ormation of an 1leostomy

patients 1s hugh but if the disease 1s regarded as one m which the responsibihty
for 1ts cure 1s shared by the closest co operation between the physician and
surgeon few patients will reach such advanced stages of the condition before
operation 1s undertaken

There can be of course no doubt that except m the fulminating case
medical treatment must be well tried before recourse to surgery is coniem
plated but 1n those cases where there 15 a decline 1n the patient s com:hmmt }‘1‘;
spite of this the day to-day observation of the patient alone can decide g
time when such treatment must be advised Every physician 15 acquainte
with the case which after a period of detenioration finally resp0‘111d5
but his responsibility as well as that of his surgical colleague 1s not to ak:W
the deterioration to reach such a powmt that if operation 1s then undertal ln
1t will influence 1ts risks  The surgeon who has seen the patient from an ea‘rhi
stage 1n his illness 15 therefore better equipped to form a ]udgmen: 0{\5 p”
optmum time for operation th:mf if he 1s tcat]led for consultation weel

er the commencement of treatmen

montzs:ef;so:thor the delay tn seeking a surgical opinion 1s the physxcl::ni
natural hesitation to advise an operation the end result of which 1s a fleurr‘:aunlll
sleostomy and the patient s reluctance to consent to such a p(rjocfe e was
his illness has become desperate  Such delay would be avoided 1
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Much of modern surgical thought advises that 1n addition to the cxcision
of the colon the rectum should be removed as well (Brooke 1953 Cattell
1953 Gabric) This advice 1s gtven on arguments ssmular to those used
recommending the exciston of the colon

We however arc not n agreement with the necessity of excision of the
rectum 1 all cases of ulcerative colitts and have concerned ourselves with the
possibility of 1ts retention and of restoring contimnty of the ntestinal track
by anastomosing the tleum to this scgment of the large ntestine This
posstbility 15 now discussed

THE POSSIBILITY OF RETENTION OF THE RECTUM AND
OF RESTORATION OF CONTINUITY OF THE BOWEL IN
SELECTED CASES

Although modern improvements of ileostomy bag design have relieved an
1leostomy of some of 1ts terrors 1t 15 1dle to pretend that the prospect of its
permanency does not bring dismay to many Many patients upon whom an
ileostomy 1s contemplated or performed are n their youth or carly married
Iife and to such the prospect that they face seems an overwhelming disaster
Apart from the natural distaste that the alteration of the normal channel of
evacuation evohes periodic leakages occur even from the most skilfully
designed ileostomy appliance use by the most intelligent of pattents Distressing
embarrassments due to faecal sotling of the personal clothes or of the bed
linen are common and are an added burden that the patient has to bear

Moreover the blist of an il y 15 not without mortality
and the morbidity following 1its formation 1s considerable It therefore seems
that the rectum should not be sacrificed as a routine 1n every case unless the
possibility of 1ts retention has been excluded absolutely

The possibility of retaining the rectum depends on the following questions

I Are the changes 1n the rectum i ulcerative colitis mreversible, or
are they capable of resolution” In the presence of fistula formation pen rectal
suppuration stricture or multipl nor can be expected
and no attempt to salvage the rectum should be contemplated There are
however many cases in which operation will be required for the cure of the
patient where these advanced changes are not present In such 1t 15 likely
that resolution can occur  The evidence upon which we base our opimon for
this view 1s as follows

Firstly most surgeons have sigmordoscoped patients prior to the
commencement of medical treatment and have recorded the gross pathological
changes seen and have noted the resolution of these changes in the rectal
mucosa after a period of such treatment Often severe inflammatory change
persists at higher levels although this too may have been alleviated The
mnitial changes observed are frequently indistinguishable from those seen 1n
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of any decline during that period operation which consists of a subtotal
colectomy and the formation of an ileostomy must be undertaken The
dangers of perforation 1n such cases are so great that a lesser nisk 1s accepted
if the patient 1s operated upon

5 Complications of the Disease Remote complications are many
Arthritts 1s common and often associated as Bargen pomted out wih
erythema nodosum although the latter may be present on 1ts own (Elitzac
and Wilderman 1941 Jackman ef alta) Spreading shan ulceration as reported
by Butler (1948) Leishman (1949) and Corbett (1952) purpuric haemorrhages
buccal ulceration conjunctivitis described by Rice Oxley and Truelove (1950)
or pyoderma are all complications that are unlikely to respond to treatment
until thetr cause—the diseased colon—has been removed Local complications
such as perforation pericolic abscess formation intestinal abstruction or
pert rectal suppuration and fistulae will also require operation for ther relief

6 Pre malgnant Changes The possibility of carcinomatous change
association with stricture formation or the presence of true multiple
adenomata has been emphasised and n the presence of these complications
operation must be undertaken Cancer formation m association with a stricture
1s not readily recogmsable and its macroscopic appearances bear no
resemblance to the carcmomatous tumour found 1n an otherwise normal bowel
Indeed 1t may only be on microscopic examnation of the strictured area
after colectomy has been undertaken that the malignant change 15 1dentified
and by that time the disease often of an anaplastic type may have spread
widely

OPERATIVE TREATMENT

GENERAL CONSIDERATIONS

Save 1n the fulminating case and in some of those with uncontrollable
haemorrhage the improvement following the formation of 1leostomy 1s usually
dramatic The emaciated patient puts on weight rapidly and the signs of
toxaemma disappear Remote complications too may resolve although they
may persist to a lesser degree In fact 1t may be difficult to persuade a patient
to undergo a further operation for the removal of the whole of the Iarg;
bowel when he 1s feeling in such good health Yet the retention of the disease
colon 1s a potential danger i that periodic haemorrhage and puru]e;t
discharge may still be a source of chromc anaema and toxc absorption 'llnt g
as emphasised by Thorlackson (1949} all the features of fulminating co}x]lt
can occur despite the presence of an ileostomy Also the possibility as
cancerous change may develop m a strictured area of the retamned colon ;t
an ever present one and comphications such as a pericolic abscess mayfpe:(s)l
or recur as a consequence of its continued presence After Sat:ls acd cl'ry
recovery therefore 1t 1s generally agreed that the excision should be un

taken
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Much of modern surgieal thought advises that 1n addition to the excision
of the colon the rectum should be removed as well (Brooke 1953 Cattell
1953 Gabriel) This advice 15 given on arguments similar to those used 1n
recommending the excision of the colon

We however are not 1n agreement with the necessity of excision of the
rectum 1n all cases of ulcerative coliis ind have concerned ourselves with the
possibility of 1ts retention and of restoring continuty of the intestinal track
by anastomosing the ilecum to this segment of the large intestine This
possibility 1s now discussed

THE POSSIBILITY OF RETENTION OF THE RECTUM AND
OF RESTORATION OF CONTINUITY OF THE BOWEL IN
SELECTED CASES

Although modern improvements of ileostomy bag design have relieved an
1leostomy of some of 1ts terrors 1t 1s 1dle to pretend that the prospect of 1ts
permanency does not bring dismay to many Many patients upon whom an
1leostomy 1s contemplated or performed are in their youth or early marmed
Iife and to such the prospect that they face seems an overwhelming disaster
Apart from the natural distaste that the alteration of the normal channel of
evacuation evohes periodic leahages occur even from the most shilfully
designed 1leostomy apphance use by the most ntelligent of patients Distressing
embarrassments due to faecal soiling of the personal clothes or of the bed
linen are common and are an added burden that the patient has to bear

Moreover the estabhishment of an ileostomy 1s not without mortality
and the morbidity following 1ts formation 1s considerable It therefore seems
that the rectum should not be sacrificed as a routine n every case unless the
possibility of 1ts retention has been excluded absolutely

The possibility of r the rectum depends on the following questions

I Are the changes in the rectum in ulcerative colis wreversible, or
are they capable of resolution” In the presence of fistula formation peri rectal
suppuration  stricture or multiple adenomata po resolution can be expected
and no attempt to salvage the rectum should be contemplated There are
however many cases m which operation will be required for the cure of the
patient where these advanced changes are not present In such 1t 1s hkely
that resolution can occur The evidence upon which we base our optmion for
this view 15 as follows

Fusily most surgeons have sigmoidoscoped patients prior to the
commencement of medrcal treatment and have recorded the gross pathological
changes seen and have noted the resolution of these changes m the rectal
mucosa after a period of such treatment Often severe mftammatory change
persists at higher levels although this too may have been alleviated The
mtial changes observed are frequently indistingwishable from those seen 1n
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of any decline during that period operation which consists of a subtotal
colectomy and the formation of an ileostomy must be undertaken The
dangers of perforation i such cases are so great that a lesser risk 1s accepted
if the patient 1s operated upon

5 Complications of the Disease Remote complications are many
Arthnitis 15 common and often associated as Bargen pomnted out with
erythema nodosum although the latter may be present on 1ts own (Elitzac
and Wilderman 1941 Jackman ef alia) Spreading skin ulceration as reported
by Butler (1948) Leishman (1949) and Corbett (1952) purpuric haemorrhages
buceal ulceration conjunctivitis described by Rice-Oxley and Truelove (1950)
or pyodermia are all complications that are unlikely to respond to treatment
until their cause—the diseased colon—has been removed Local complications
such as perforation pericolic abscess formation intestinal obstruction or
pert rectal suppuration and fistulae will also require operation for ther rehef

6 Pre malignant Changes The possibility of carcinomatous change 1n
association with stricture formation or the presence of true multiple
adenomata has been emphasised and 1n the presence of these complications
operation must be undertaken Cancer formation 1n association with a stricture
15 not readily recogmsable and its macroscoprc appearances bear no
resemblance to the carcinomatous tumour found 1n an otherwise normal bowel
Indeed 1t may only be on mucroscopis examnation of the strictured area
after colectomy has been undertaken that the malignant change 1s 1dentified
and by that time the disease often of an anaplastic type may have spread
widely

OPERATIVE TREATMENT

GENERAL CONSIDERATIONS

Save m the fulminating case and i some of those with uncontrollable
haemorrhage the improvement following the formation of ileostomy 1s usually
dramatic The emaciated patient puts on weight rapidly and the signs of
toxaema disappear  Remote complications too may resolve although they
may persist to a lesser degree In fact 1t may be difficult to persuade a patient
to undergo a further operatton for the removal of the whole of the large
bowel when he 1s feeling 1n such good health Yet the retention of the diseased
colon 1s a potential danger in that periodic haemorrhage and pnrulegt
discharge may still be a source of chromic anaema and toxic absorption zlln
as emphasised by Thorlackson (1949) all the features of fulminating CO)I)(!S
can occur despite the presence of an sleostomy Also the possibility at
cancerous change may develop 1n a strictured area of the retamed colon x:
an ever present one and complications such as a pericolic abscess mayfpchlS
or recur as a consequence of s continued presence After satis! aciioery
recovery therefore 1t 1s generally agreed that the excision should be under
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'V Should the inflammation i the rectal mucosa regress, is the condition
Ithely to recur”

Only 7 long follow up cin give the answer to this question  Ileo rectal
anastomosts as opposed to anastomosis of the ileum to the pelvic colon 1s a
recent conception of treatment ind the follow up pertod 1s as yet therefore
short Nevertheless n thirty cases in which the operation has been performed
at the Gordon Hospital without operative mortality no case has presented so
far 1n which a recurrence of acute mnflammation has suggested that an ileo
stomy would be necessary  In three cases resolution of the inflammation in
the rectal mucosa has not as yet taken place but these patients have remained
constitutionally well and no further operation has been undertaken

Conclusion We consider on these grounds that 1n many cases nstead
of instituting an 1leostomy and subsequently excising the colon and the rectum
an effort should be made to preserve the latter anastomosing this to the ileum
Should excision of the rectum be necessary in some cases at a future date
nothing will have been lost by this effort to preserve 1t The patient will have
been subjected to no additional hazardous operative procedure The exciston
of the rectum and the formation of an ileostomy would present no surgical
difficulties  Ileostomy will then have been reserved only for those cases in
winch 1t 1s an essential and 1t will not have been nstituted 1n those patrents in
whom 1t could have been avoided Of the cases referred to above none has so
far come to this final stage

In the operation devised by Devine and Devine to retain rectal function
the termunal 1leum 1s divided and the distal free end s exteriorised The
proximal end of the ileum 1s sutured to the lower pelvic colon to form a double
barrelled approximation of these two regtons of the bowel The pelvic colon
1s then divided above the suture hine and all three ends of the intestine are
brought out on to the surface of the abdomen Several weeks later continuity
between the 1leum and the distal colon 1s established by crushing their adjacent
walls with an enterotome and finally the colon 1s resected

This method of anastomosis does not avoid an ileostomy although this
1s but temporary but re establishing bowel continuity by crushing the thick.
ened and mflamed wall of the colon would seem to be fraught with the danger
of leakage and of local or spreading intraperitoneal infection Moreover 1n
order to effect a double barrelled anastomosis with exteriorisation 1t must of
necessity be carried out through the pelvic colon although 1n 1ts lowest part
This region of the bowel 1s often that most severely affected by the disease and
1t would seem preferable to carry out the anastomosis at a still lower level
Nevertheless Devine and Devine have reported good results with this opera
tion and Corbett (1952) working along similar Iines has also expressed satis
faction wath the procedure 1n selected cases  Gabriel on the contrary has had
to reconstitute the ileostomy mn four of six cases upon whom he performed
this operation on account of complications associated with 1t
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patients who have failed to respond to medical treatment and who have been
referred for operation

Secondly 1n certain cases sigmoidoscopy has revealed such extensive
changes that we have expressed the opimon that resolution was 1mpossible
without aperation  Yet at the end of several months of medical treatment the
appearances at sigmoidoscopy have returned to near normal

Thirdly 1n many cases who continue well under a medical regime of
treatment the acuteness of the inflammatory process 1n the rectal mucosa has
largely subsided although resolution may not be complete

Fourthly other authors have recorded resolution mn mflammatory change
associated with ulcerative coliis Felson and Wolarsky have noted the
disappearance of pseudopolyp: and the re-epithelialisation of ulcerated areas
when this complication has been present Devine and Devine (1948) recorded
resolution following exciston of most of the colon and a hook up operation

Finally 1n our own experience apparent complete resolution has taken
place 1n some of our cases following colectomy and 1leo rectal anastomosis
and 1n others the inflammatory changes have regressed remarkably If some
abnormal enzyme 1s the cause of the disease and if 1t 1s produced at a level
above the rectum the removal of its source by excision of the colon would
explain why the rectal mucosa subsequently improves Such a supposition 15
hypothetical but that resolution can and does occur in some cases 1§
undoubtedly true

II Is the rectum or anal canal adversely affected by the presence theremn
of 1leal content”

Our experience of anastomosis of the ifeum to the anal canal for other
conditions (Aylett 1951 1952) and of its anastomosis to the rectum 1n certamn
cases of multiple carcinoma of the colon provides sufficient evidence that no
11t effects result from thus type of anastomosis due to any proteolytic enzymes
in the small intestine

11 Wil frequency of bowel action following a hook up operation
constitute an mntolerable disability to the patient’s life, and would he not be
better off on this score alone with an ileostomy”

The most successful of our cases are having their bowels open three times
1 the twenty four hours Usually however the bowel actions number between
stx and eight and the patient may have to get up once in the mght Those of
the patients who have had an ileostomy before the hook up operation have no
doubt whatsoever as to which method of evacuation they prefer und the
frequency troubles them but little

IV Following an 1ifeo rectal do the pat put on weight
and return to such good physical health as following an leostomy and total
excision of the large mtestine”

In our expenence the immediate recovery of these patients and thewr raprd

return to good physique 1s stmilar in both types of operation
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Two stab wounds separated by a bridge of shin about 2 ¢m wide are
made Jow down 1 the left sliac fossa and after dwision of the colon about
4 em above the anastomosss the ends are passed one through each incision
(Figs 1170 118) The peritoneum 1s sutured accurately to the sero-muscular
coat of the emerging imbs of the large bowel and the abdomen 1s closed

eo rectal and for ul t;

colitis stage 1
(a) The stippled area mdicates the extent of the bowel to be excised
at a subscquent Stage of the operalton
(b) Division of the tetrminal 1leum and closure of both ends
(c) Approumation of the ileum to the upper rectumn by rter
rupted thread sutures
(d) The completion of the anastomaosis
The patient 1s thus left with an end of the colon a little above the rectal

anastomosts opening onto the surface of the abdomen (Fig 119} This provides
a safety valve effect so that any pressure the result of accumulation of intestinal
content or flatus m the rectum which might be sufficient to break down the
anastomosis 15 prevented from developing as the contents will discharge
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We consider that the method of anastomosis which we have adopted
avouds the disadvantages of the Devine operation and the operative technique
m dealing with these cases of ulcerative colits 1n which the rectum 1s to be
retained 15 now detailed

OPERATIVE TECHNIQUE OF ILEO RECTAL ANASTOMOSIS
WITH COLECTOMY

Most cases will have been built up with a high protern diet vitamimn
therapy and intravenous blood and saline transfusion 1n so far as 1s possible
during their peniod of medical care before operation 1s decided upon Bowel
sterilisants however must be given 1n the days immediately preceding
operation

The abdomen 1s opened through a left paramedian mcision The ileum
and the adjacent mesentery a few centimetres from the 1leocaecal valve are
cut across between clamps and the open ends of the bowel are closed (Fig
1174 B) The proximal ileum 1s then approximated to the anterior wall of the
uppermost part of the rectum and pelvi rectal regron by means of a seres of
closely placed sero muscular interrupted sutures of No 80 linen thread for a
length of about 3 ¢cm (Fig 117c) Far more accurate apposition of the
oedematous wall of the colon to that of the small intestine can be achieved
with this suture material than if catgut 1s used and the interrupted sutures too
offer greater secunity Non-crushing clamps are then applied to the colon and
to the small intestne above this suture line and after opemng the
approximated regions of the bowel they are anastomosed (Fig 117c and
D) A continuous No 1 intestinal catgut suture 1s used to complete the inner
layer of the anastomosis the needle passing through all three layers of both
adjicent edges of gut wall A Connell mversion stitch 1s used for the anterior
layer The sero-muscular layers of the small and large intestines are drawn
over the latter suture hne again by interrupted linen thread sutures and finally
the anastomosis 1s reinforced by a third suture layer

The surgeon 1n consultation with the anaesthetist now decides whether
the condition of the patient 1s sufficiently good to allow the excision of the
colon to be proceeded with Should this be adequate—and with increasing
experience of the operation more will fall into this category—the excision 15
carried out along the lmes to be indicated subsequently In such cases the
colon 1s cut across at the pelvi rectal junction and the open end which remains
1s exteriorised usually through the lower end of the mam maiston  This acts

as a safety valve n the manner described below We have recently made a
practice of closing two thirds of this open end so that the faecal discharge
therefrom 1s reduced whilst 1ts safety valve effect 1s still retained

1f 1t 15 considered desirable sn view of the patients condition to delay
the colectomy to a future occasion the operation 1s continued 1n the following

manner
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from the skin and the muscle layers of the abdormunal wall through
which 1t 1s passing but ats attachment to the peritoneum 1s not separated
A twolayer closure of the open end 1s then effected and the muscles and
skin are sutured over this a corrugated dranage tube bemg passed down
to the closed bowel end Should the suture line leak n the post-operative
period there 1s no danger of a spill of . -
faecal content into the peritoneal cavity \/L,. TN
as the closure 1s extraperitoneal  Any N
leahage therefore will discharge on to
the abdomnal surface

The colectomy 1s usually under
taken some three weeks after the be ©
closure of the safety valve If at the !
time of the ongmal laparotomy signs
of penicolitis with wflammatory adher
ence between the colon and the sur
rounding structures were found this
final stage should be delayed for about
three months At the end of this period
the inflammation will have settled and
the adhesions will be mimimal so that
the affected region of the colon can be
dissected without the risk of injury to
adjacent structures

The emerging open end of the
colon 1s dissected free from the
abdomal wall and 1s closed by an
overrunmng suture After fresh towels -
have been re applied and the surgeon
and his assistants have scrubbed up
afresh the abdomen 1s opened either
through the old incision or through a
fresh paramedian one I

The lateral peritoneal reflections of

Fic 1.0
[eo pelvi rectal anastomosis and colectomy
tage he safety valve colostomy

closed

the nght and left sides of the colon are
mased as far up as the flexures and
the bowel 15 mobilised In ulcerative

In this patent the colectomy was

performed at the same time as the 1leo pelvi

rectal anastomosis so that only one scar 1n
the left 1leac fossa 1s present

colitis the great omentum 1s usually thickened and adherent to the transverse
colon and it will be found impossible to separate the two It 15 therefore
necessary to divide the omentum from the greater curvature of the stomach
and this mcision between 1t and the transverse colon will meet with the
meisions 1n the peritoneum at the level of the flexures  The free distal mvagmn
ated end of the small intestine s 1dentified and 1ts mesenteric attachment 1s
cut between clamps The colon 1s then ready for removal and after each
ureter has been identified 1t 1s divided from 1ts posterior attachments between
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3 %\‘
8
{0
‘Y’
night hemicolectomy It 1s far to
state however that some of my
colleagues at the Gordon Hospital
consider that an anastomosis can be
achieved with safety without institut
g this colostomy
Closure of the safety valve some
three to four weeks after the mmtial
operation 1s the next step in the
planned treatment of the condition
(Fig 1200 By this time the anas
tomosis will have umted soundly
and there 1s then no need for the
safety valve effect Moreover 1t 1s
best that this should be closed before
the abdomen 1s re-opened to remove
the colon as the nisk of faecal con
tarmination of the abdommnal wound

1s thereby reduced
The bowel 1s dissected away

Fic 119
The abdomen of a patient aged
ten jears at the completion of
stace 1 of the operation

through the colostomy before sufficient tension
to produce damage has been built up In
actual practice although considerable quan
tities of flatus are passed the amount of ileal
content that escapes on to the abdommnal
surface 1s not great and has not been sufficient
to produce exconation of the skin  Neverth

less we feel that the absence of any leakace
i our cases at the anastomotic site has been
due to the safety valve effect of this colostomy
and that an intraperitoneal anastomosis carned
out through grossly diseased bowel wall
without this device mught be accompanisd
with greater danger of leakage The 1dea of
decompression of the bowel by this method
was first introduced by Muwr (1947) who
employed the technique when carrying out 2

€« Fie 118

Diagram to show the completion of the
first stage of the operation

T

.
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15 thus rased from the abdomunal wall rather than if 1t 1s fashioned to be
flush with the surface
According to Warren the 1leum should not be sutured to the layers of
the abdominal wall through which 1t passes for fear that the sutures might
penctrate into the lumen of the bowel with subsequent fistula formation We
consider however that safer fixation of the emerging 1leum can be achieved
by accurate suture of the peritoneum to the sero muscular layer of the ileal
walt and with careful insertion of the stitches the risk of penetration into the
bowel lumen 1s not a real one Having thus secured the ileostomy further
fixation of 1ts wall by suture to the muscle layers of the abdomen 15 unnecessary
and even undesirable as stricture formation around its onfice 1s then more
prone to develop
When the 1leostomy 1s brought out through the rectus muscle a very
large gutter remains between 1t and the later abdommal wall so spacious
that obstruction 1s most unlikely to develop if the coils of the small intestine
fall into1t Its obliteration by suture of the lateral peritoneum to the emerging
ileum 1s therefore unnecessary and more hkely to give rise to obstruction
than to prevent it If however the ileostomy has been extertorised 1n the right
iliac fossa the space then left 15 a narrow one and this should be obliterated
as recommended by Hardy Brooke and Hawkins (1949) by suture of the
mesentery of the ileum to the pentoneum of the lateral abdominal walt
Extertonisation of both ends of the ileum the more distal being brought
out through a stab 1ncision 1n the right ihac fossa 1s essential 1n the rarer case
n which the disease has involved the termnal part of the smail intestine In
these cases the bowel 1s severed through healthy tissue at a line several centi
metres proximal to the macroscopic Iimit of the spread of the condition so
that a length of intestine perhaps 15 ¢cm or more remains 1 contnuity with
the caecum The closure of the free end of this followed by its replacement
mside the general peritoneal cavity 1s not a safe procedure as leakage from
the site of suture may occur It 1s also unsafe to resect the diseased part of
the small mtestine and to close the remaiming stump as the sutures invaginat
ing this are likely to cut out in view of the inflamed and oedematous nature
of 1ts wall When the two ends have been exteriorised a V will be Ieft between
the penitoneum of the anterior abdomnal wall and the mesentery Into this
a loop of intestine can easily msinuate atself with resulting obstruction and 1t
must therefore be obliterated by suturing the cut edges of the mesentery to
the peritoneum of the antertor abdominal wall
Following closure of the abdomen the end of the ileostomy 1s turned
back on 1tself and 1ts free end 15 sutured to the skin margmn  If direct umon
between mucosa and skin edge 1s obtained there 1s little likelihood of fibrosis
with consequent obstruction of the opening of the 1leostomy developing 1n
this region  Although 1n the post-operative stage some of these sutures may
cut out so that some healing by granulation tissue may occur the manoeuvre
1s well worth the few minutes that 1t takes to perform
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clamps placed close to the bowel margin Very hitle raw area 1s left at the
completion of the operation and no reperitonealisation 1s required Following
this the abdomen s closed but if there 1s much ooze dramnage 1s advisable
for forty-eight hours

ILEOSTOMY TOTAL COLECTOMY AND EXCISION
OF THE RECTUM

The mdications which we accept for this operation have been noted and
1t 15 planned to be carnied out usually 1n three stages Furstly the ileostomy
secondly the subtotal colectomy and lastly the excision of the rectum and the
remaining segment of the colon by a combined abdomino perineal approach

In formung an ileostomy, the selection of the site at which 1t 15 to be
extertorised 1s important and this 15 masnly determined by the ease with which
an ileostomy bag of modern design can be applied at the various points 1n the
lower right segment of the abdominal wall If for example the opening 15
made too near to the anterior superior 1hac spine then the bag cannot be
affixed and 1f the ifeostomy although welf away from any bony prominences
1s too low then the applhance tends to ride up when sitting down Cattell
(1944) advised that the 1deal position was one 6 em below the umbilicus and
3 cm away from the md line and this 15 a position simlar to that favoured
by Denms (1945) Gabriel and Counsell and Goligher (1952) however advise
a posttion closer to the umbilicus  Exther site works admirably

All surgeons are now agreed that a terminal ileostomy 15 preferable to
one made at the apex of a loop as prolapse 1s 2 more common complication
of the Iatter type Sumilar agreement does not exist with regard to whether
the distal end of the termnal 1leum should be exterionised or whether 1t 13
safe to vagnate 1t nto the caecum The theoretical consideration that back
pressure may cause leakage through this stump if 1t 15 invagmated seems to
be unfounded 1 practice Moreover the chance of post ileostomy obstruc
tions the result of loops of small 1ntestine nsinuating themselves between
the emerging loops of bowel or between them and the lateral abdommnal wall
1n spite of efforts to obliterate the spaces 1s greater if two rather than one
limb of ntestine 1s extenorised Cave and Thompson and Brooke however
still favour exterionsation of both ileal ends but Gabriel and Warren (1951)
are amongst those who advise closure and invagination of the distal stump

The abdomen 15 opened through a right rectus splitting ncision The
termunal tleum 1s identified and if free of any backward extension of the
dwsease 1t and 1ts mesentery the latter for a depth of about 4 ¢cm  are cu;
across between clamps The hine of section across the ileum leaves a d\s;ﬂe
stump 3 cm long and ths 1s closed following which 1t 1s mvagmated nto t
caecg‘_n}lw proximal end of the ileum 1s exterjorised at the upper end of th:s:
wound so that 1t projects beyond the skin for a distance of 2 cm The dlschafesr:éd
from the \leostomy are more readily collected by an ileostomy bag ifats

230



ULCERATIVE COLITIS

1s thus rased from the abdomimal wall rather than if 1t 1s fashioned to be
flush with the surface
According 1o Warren the ileum should not be sutured to the layers of
the abdominal wall through which 1t passes for fear that the sutures might
penetrate 1nto the lumen of the bowel with subsequent fistula formation We
consider however that safer fixation of the emerging 1leum can be achieved
by accurate suture of the peritoneum to the sero muscular layer of the ileal
wall and with careful mnsertion of the stitches the nisk of penetration nto the
bowel lumen 1s not a real one Having thus secured the ileostomy further
fixation of 1ts wall by suture to the muscle layers of the abdomen 15 unnecessary
and even undesirable as stricture formation around 1ts orifice 1s then more
prone to develop
When the ileostomy 15 brought out through the rectus muscle a very
large gutter remains between 1t and the later abdormnal wall so spacious
that obstruction 15 most unlikely to develop if the coils of the small intestine
fall into 1t Its obhiteration by suture of the lateral peritoneum to the emerging
feum 1s therefore unnecessary and more likely to give rise to obstruction
than to prevent it If however the ileostomy has been exteriorised 1n the night
1liac fossa the space then left 1s a narrow one and this should be obliterated
as recommended by Hardy Brooke and Hawkins (1949) by suture of the
mesentery of the 1leum to the peritoneum of the lateral abdominal wall
Extenrorisation of both ends of the 1leum the more distal being brought
out through a stab incision 1n the night 1ltac fossa 1s essential 1n the rarer case
1n which the disease has involved the termal part of the small intestine In
these cases the bowel 1s severed through healthy tissue at a line several centt
metres proximal to the macroscopic limit of the spread of the condition so
that a length of intestine perhaps 15 ¢m or more remains 1n continuity with
the caecum  The closure of the {ree end of this followed by uts replacement
mside the general peritoneal cavity 1s not a safe procedure as leakage from
the site of suture may occur It 1s also unsafe to resect the diseased part of
the small mtestine and to close the remaining stump as the sutures invaginat
g this are likely to cut out 1n view of the inflamed and oedematous nature
of its wall When the two ends have been extenonsed a V will be left between
the pentoneum of the antenor abdommat wall and the mesentery Into this
a loop of intestine can easily insmnuate itself with resulting obstruction and it
must therefore be obliterated by suturing the cut edges of the mesentery to
the peritoneum of the anterior abdominal wall
Following closure of the abdomen the end of the ileostomy 15 turned
back on ntself and 1ts free end 1s sutured to the sk margin  If direct umon
between mucosa and skin edge 15 obtained there 1s little likehhood of fibrosis
with consequent obstruction of the opemng of the ileostomy developing 1n
this region  Although 1n the post-operative stage some of these sutures may
cut out so that some healing by granulation tissue may occur the manoeuvre
15 well worth the few minutes that 1t takes to perform
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The second stage of subtotal colectomy 15 carmied out 1n the manner
described 1n the conservative procedure with the difference that 1t 1s at this
operation that the distal end of the pelvic colon 1s brought on to the shin
surface

Fig 12t
Post operative photograph of the patient the specimen
from whom 1s shown 1n Fig 112 Following colectomy
the terminal ileum was extenonised as an ileostomy
and the cut distal end of the pelvic colon as a
colostomy

The final abdomino perineal excision of the rectum and the residuum of
the colon follows, 1n the man the techmgque laid down by Miles for removal
of these regions This has been described previously 1t differs only in that
the colostomy has first to be dissected from the anterior abdominal wall and
that the dissection can be hept close to the pelvic and rectal walls as no
removal of the area of lymphatic dramnage 1s required
T of the Ful Case

In the fulminating cases total colectomy must be carried out as this
alone offers the patient a chance of recovery when medical treatment fails
to bring about an early improvement 1t 15 1nsufficient to carry out a simple
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tleostomy as the ulcerated nd thinned bowel may well perforate 1n the post
operative period even though the faccal flow has been diverted Moreover
the source of the gross toxiemia remarins and its continued presence 1s likely
to cause the patients death even should he escape the fatal danger of a
perforation of the colon

Where perforitton has 1lready occurred the treatment 1s stmlar It 1s
not sufficient to exterionise the ruptured loop of colon as apart from
leaving i suu the rest of the discased bowel productive of the toxaemia of
the disease other areas of the colon may be on the point of perforation and
these may rupture n the first few post operative days

Even 1f an anastomosts between ilcum and rectum 1s contemplated this 1s
not performed at the time of the colectomy as the operation time must be
reduced to an absolute mmmum The free ends of the ileum and the distal
colonare therefore exteriorised following the colectomy (Fig 121} and recon
struction 1s undertaken when the patrent has recovered

Treatment of Haemorrhage Uncontrolled by Conservative Methods

In uncontrollable haemorrhage a similar method of treatment may be
necessary as as noted by Cave and Thompson (1941) a simple 1leostomy 1s
not always effective 1n controlling the bleeding

POST-OPERATIVE CARE AND COMPLICATIONS

A FoLLOWING THE CONSERVATIVE OPERATION

1 Flnd and Electrolyte Replacement Intravenous flud and electrolyte
replacement and blood transfusion where required 1s given The safety valve
usually discharges about the third postoperative day Soon after this the
patient commences to have bowel actions through the normal channel when
feeding by mouth 1s started It 18 preferable to continue the intravenous
glucose saline for a further two or three days as during this ttme evacuations
are extremely fluid and depletion of the tissues may result 1f the drip 1s dis
continued too soon

2 Management of the Safety Valve After a period of a week or so
the discharges from the safety valve lessen and of their own accord tend to
become serm sohid but this process can be hastened at an early stage by giving
the patient Isogel 1 teaspoonful three times a day and Edifas m half these
doses The latter 1s often best taken with bread and butter Both of these
substances are water absorbents and therefore 1ncrease the bulk and sohdity
of the stool Probantine 15 mg three times a day 1s also of value 1n reducing
the motility of the intestine

As soon as the safety valve starts to discharge a disposabl
bag 1s fitted over 1t These bags consist of hollo%v cyl|nd§rs of ecgl?g;t}?g}e,
closed above and below by zinc oxide strapping  The upper part of the wall
which 15 to be 1n contact with the abdomen contains a hole which fits over the
tleostomy or 1n this case the safety valve Adhesive 15 wmcorporated 1n the

233



SURGERY OF CAECUM AND COLON

The second stage of subtotal colectomy 1s carried out 1n the manner
described 1n the conservative procedure with the difference that 1t 1s at this
operation that the distal end of the pelvic colon 1s brought on to the shin
surface

Fic 121
Post operative photograph of the patient the specrmen
from whom 1s shown m Fig 112 Following colectomy
the terminal ileum was exterionsed as an ileostomy
and the cut distal end of the pelvic colon as a
colostomy

The final abdomino perneal exasion of the rectum and the residuum of
the colon follows, w the mamn the techmque laid down by Miles for removal
of these regions This has been described previously It differs only n that
the colostomy has first to be dissected from the anterior abdominal walt and
that the dissection can be hept close to the pelvic and rectal walls as no
removal of the area of lymphatic drainage 1s required
Treatment of the Fi ing Case

In the fulminating cases total colectomy must be carried out as this

alone offers the patient a chance of recovery when medical treatment fails
to bring about an early improvement It 1s nsufficient to carry out a sumple
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re serled with zinc oxide strapping and by this device 1t needs replacement
only about twice 1n the twenty four hours

The hole 1n the tlcostomy bag fits fairly closely around the small intestine
projecting from the abdomtnal wall but in spite of this some excoriation of
the shin 1s common In such cases 1t 1s best to apply to the skin some Ung
galli € opn or alummum paint and to surround the ileostomy with a small
hollow cylinder of gauze filled with plasmon oats The latter adsorbs the
flud of the itestinal content and undergoing digestion itself partially
prevents the skin from sharing a sumilar fate  An old type ileostomy cup
attached by a belt and connected to a rubber bag 1s used to cover the
tleostomy and to collect its discharge After a period of three or four weeks
when the composition of the ileal content has become semisohd the shin
ceases to become excoriated even though contaminated with the discharge
and the patient 1s taught the use of a modern appliance

3 Obstruction This may be due to an intraperitoneal cause but more
often 1t seems to result from some 1ll understood interruption of the penistaltic
wave as 1t reaches the intramural portion of the 1leum  Counsell and Gohighsr
experienced this complication 1n twenty six of sixty cases and Warren and his
coworkers noted 1t in 130 of their 210 ileostormes These obstructive
episodes  as the former authors refer to them commence after mitial satis
factory 1leostomy evacuations The patient complasns of severe intestinal colic
and vomiting may follow Within a short period of time the general condition
starts to decline and the pulse rate increases On examination of the abdomen
there 15 generalised distension and often tenderness about the ileostomy The
surgeon observing such a case for the first time may well suppose that soms
mtrapenitoneal obstruction exists and his opimion 1s supported by the fact
that a finger may often be passed into the ileostomy without difficulty If
such cases are operated upon a dilated 1leum 1s found the dilation extending
as far as the intramural portion of the small mntestine but no organtc cause
for this condition 15 discoverable

Though no obvious stricture 1s present 1t 15 apparent that for some reason
difficult to explain the contractions of the ilevm are msufficient to expel the
faeces through its intramural part The condition resolves 1f a rectal tube 1s
passed through the ileostomy for a distance of some 10 em and 1ts passage 1s
sometimes accompamed by an almost explosive discharge of ileal content
The obstruction 1s likely to recur and the tube may have to be passed several
times 1n the twenty four hours for a number of days but eventually the con
dition settles though for several weeks pertodic minor episodes are common
It would be desirable to keep the tube n the ileurn until the acute stage has
resolved but this 1s impracticable as 1t 15 usnally expelled within a short period
of time by the contractions of the leum Where much distension 1s present or

1f vomiting has taken place gastric suction and fluid and electr:
ment will be required trolyte replace
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wall of the bag n this region so 1t 1s readily fixed to the shin surrounding the
exteriorised bowel

The discharge from these safety valves has been so slight that one of
these bags the capacity of which 1s not great lasts thirty six to forty-eight
hours  Excoriation of the skin has been absent or so minmmal as to present
no problem

3 Post operative Obstruction Obstruction may develop as a result of
oedema at the line of anastomosis between the small intestine and the colon
but a tube nserted through the safety valve and manipulated to pass wto the
1leum will serve to relieve this

Bands and adhestons the result of the operation may of course produce
similar symptoms  although 1n our sertes of cases these causes of obstruction
have not been met with Should the symptoms be unrelieved by the msertion
of the tube however they must be considered A straight X ray of the abdo-
men may help by revealing the shadow of an obstructed loop or by showing
fluid levels The case should be treated conservatively by intestinal aspiration
and flwd replacement and operation undertaken only if this fails to rehese
the condition or if there 1s any evidence of strangulaton This will be
dragnosed 1f any localised severe tenderness or rigidity develops 1n the abdomen
or if there 1s a nise n the pulse rate assoctated with deterioration of the
patient’s general condition

4 Antimotics All patients are continued on antibiotics 1 the first few
post-operative days
B FoOLLOWING ILEOSTOMY

1 Flmd, Sabne and Proten Balance Our experience of ileostormes
persuades us that many of these patients are far more difficult to keep m flud
and electrolyte balance during the early post-operative period than those
patients i whom an anastomosts has been performed Daily checks on the
plasma chlorides and potasstum values as well as esttmations of the haemo-
concentration are essential and varations in their value away from the normal
Iumits must be corrected by appropriate intravenous transfusions Commonly
such transfustons will need to be prolonged and blood should always be given
where the patient s poor condition necessitates their continuation for more
than five days 1n order to replace 1n some measure the associated protemn Toss

2 M. of the Neostomy The regime of feeding and the admint
stration of water absorbents 15 simular to that described 1n considering the
management of the safety valve and with the increase of flmid ntake by I:S
mouth and the diminution of the flmd character of the discharge from the
1leostomy  that given mtravenously can be reduced and finally stopped bag 15

As soon as the ileostomy starts to act a disposable sleostomy a%tl
fitted This will naturally fill more rapidly than that appled to thr(:i sn\e:l Ly
valve 1n the conservative operation but its content can be dm‘l)ne 1sat\het};
periodically by cutting away a small strip from 1ts lower end The bag
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Fia 122
lleostomy bag supplied by Messrs
Salt & Son

Fic 1.4
Ileostomy bag and cuffs one of perspex and one of
rubber made by Messrs Down Brothers and Mayer &
Phelps Ltd
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If the obstructive symptoms do not respond rapidly to the treatment
detaifed above 1t must be assumed that an organic intraperitoneal cause 1s
present and laparotomy must be undertaken

4 Prolapse of the lleostomy Minor eversions of the ileum through the
tleostomy are common and are best controlled by wearing an abdominal belt
fitted with a pad that exerts mild pressure over the ileostomy opening
Attempts to cure more extenstve prolapse by operation are by no means always
successful The 1leostomy may be dissected out and reformed perhaps after
excision of the length of intestine that prolapses at a point 1n the abdomnal
wall where the mesentery 1s more under tension or the mesentery or the jleum
may be sutured to the anterior parietal peritoneum In other cases the open
ng 1n the wal! of the abdomen may be made smaller but 1t must be admtted
that there 1s no certain cure for the complication

Rarely the prolapsed intestine may become strangulated and urgent resec
tion will be required

5 Stenosts of the Muco Cutaneous Junction The ncidence of this complt
catton 1s reduced by the suture of the mucosa to the skin at the time of the
formation of the 1leostomy It occurs 1n spite of regular digital dilation 1if
much granulation tissue which 1s subsequently replaced by fibrosis forms
between the free edges of the skin and of the 1leostomy Sometimes the 1leo
stomy 1s reduced to an aperture that would not admit a pencil yet 1t stil
functions efficiently Only if there are obstructive signs should the rim of
fibrosts be excised and the tleostomy refashioned

6 Perforation of the Ileostomy If the 1leostomy projects more than about
2cm from the skin surface smalf patches of gangrene sometimes develop with
resutting perforation of its extramural part Such perforations may also be
caused by the friction of an 1leostomy bag the mouth of which 1s too small
The latter should be of such a size that a circle of skin 1s always present
between the emerging ileostomy and the adherent bag

Although extramural perforation causes no sertous harm the 1leal content
emerging from the side of the ileostomy 1s collected less effectively by a bag
and 1f there 1s leakage the perforated ileum must be amputated and the
1leostomy refashioned

Rarely the tramural portion of the 1leostomy perforates with resulting
abscess formation 1n the subcutaneous tissues of the abdommal wall This
will require draming and again the ileostomy will require subsequent
reformng

ILEOSTOMY APPLIANCES
To the improvement in modern ileostomy bag design the patient owes
much of the comparative comfort with which he can bear s disability The
aim of such apphances 1s to seal the recerving bag to the skin surrounding the
ileostomy so that none of the ileal discharge can leak between the two to
produce excortation or embarrassing soilng of the clothes
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Fic 122
lleostomy bag supplied by Messrs Fic 123
Salt & Sor The bag fixed tn position

Fio 124

Iicostomy bag and cuffs one of perspex and one of

rubber made by Messts Down Brothers and Mayer &
Phelps Ltd
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The first of the modern apphiances mtroduced was the Koemg Rutzen
bag but this 1s not available m this country One of similar design however
15 made by Messrs Salt (Fig 122 123) The hole 1n this bag which fits around
the ileostomy 1s surrounded by a circular disc  To this and to an equal area
of skin adjacent to the ileostomy 15 applied a cement solution which when
the bag 15 1n position seals the two together by a watertight union The bag
1s emptied through a prolongation of its lower part which at other times 1s
hept closed by folding 1t back on itself and maintaimng 1t 1n posttion by 2
rubber band or clamp

Most patients find 1t best to remove the bag at the end of twenty four
hours the cement union between 1t and the skin being dissolved with a special
solvent and after cleaning the skin to apply a fresh bag The used bag 1s then
thoroughly washed and disinfected to be ready for application on the follow
mg day If the appliance 1s maintained m position for more than twenty four
hours 1t 15 apt to become disagreeably odiferous

In the bag supplied by Messrs Down Brothers a somewhat different 1dea
1s incorporated (Fig 124) A shallow hollow cylinder or cuff flanged at esther
end and made of rubber or perspex 1s used to fit over the ileostomy This 15
kept in contact with the skin by double faced zinc oxide plaster one surface
of which adheres to one of the flanges and the other to the shin itself the
plaster being switably perforated to surround the ileostomy

A hole 1n the receiving rubber bag fits over the flange at the other end
of the cuff and the natural elasticity of the former maintains a watertight
junction The bag 1s emptied through a vent controlled by a screw cap which
1s bunlt into 1ts lower part

The advantage of this bag lies 1n the fact that 1t can be detached from
the cuff without disturbing the fixity of the latter to the skin The cuff may
therefore be left 1 posttion for several days without disturbance and fresh
bags may be fitted over 1t as required  Skin reactions due to repeated changing
of the plaster or in the case of the Salt bag of the cement are Iess likely to
occur

Most patients can be satisfactorily taught the use of one or other of these
bags From time to tume however patients are encountered 1 whom shin
reactions prevent the use of either of these apphiances In such cases one of
the older type of collecting bags the receiver of which 1s maintained 1n position
by an abdominal belt alone must be used
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CHAPTER XIV

OTHER GRANULOMATOUS CONDITIONS OF
THE COLON

REGIONAL AND SEGMENTAL COLITIS

ulcerative condition of the colon first recogmised by Rankin Bargen
and Buie 1n 1932 which for a prolonged time remained confined to the
right side of the colon These authors suggested that the condition commenced
n the region of the hepatic flexure and that from this imtial site 1t spread

GENERAL Considerations Crohn and Berg (1938) drew attention to an

Fio 125
Part of the small intestine resected from the patient the
colon from which 1s shown in Fig 126 _The macroscopic
and mucroscopic appearances are those of Crohns disease

proximally 1nto the ascending colon and the caecum and distally into the
transverse colon They also described a segmental type of the condition 1n
which the diseased area rematned localised n other sectors of the large
testine  Although both varieties of the disease re Iikely to spread finally
to affect large areas of the colon they remain locahsed for a constderable
ume and rarely mvolve the sigmoid colon In this the disease differs from a
typical example of diffuse 1diopathic ulcerative colitis
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In their deserniption of the pithol
ogy of the diserse Crohn nd Berg
recorded 1ts sumilanty to that of ulcert
tive colitis but recently Lumb (1951)
has descnbed the presence of grint cell
formation cpnhchal prohferation nd
Iymphatic stasts 1n certun cises which
are the cntenn by which Hadfield
(1939} recogmises Crohns discase It
would thus appear that this form of
regional or segmental colits may on
o~casions be stmilir to that disease
onigimally described by Crohn Guisberg
and Oppenheimer (1932) as occurring
in the terminal lleum  Cases i which
a regional ileitis has spread from the
termunal 1leum to 1nvolve the caecum
and colon are well known and Colp
(1934) and Butler (1953) are amongst
the authors describing such conditions
In one of our own cases operated upon
for sub acute terminal 1leitss the trans
verse colon which at the time of opera
tion was adherent to the diseased small
intestine  subsequently developed a
segmental colitis of strilar pathological
nature At the ume of the second
operation for resection of the affected
bowel the disease had spread into the
descending and upper part of the pelvic
colon (Figs 125 126)

The occasional occurrence  of
epithelial hyperplasia giant cell forma
tion and lymphatic stasis even in diffuse
ulcerative cohtis inchines Lumb to
believe that these different types of
ulceration of the colon and terminal
lleum are but varying reactions to
similar causative factors Brooke and
Cooke (1951) and Brooke (1953) on the
contrary believe that a right sided colitis
15 always accompanied by an iletss that
1t 1s secondary to the latter and that 1t
1s a separable disease from diffuse
ulcerative cohtis  Our own view 1s that
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Fi6 126
Part of the transverse colon and the left

side of the colon from 2 casc of regional

coliis The muacroscopic and miroscopic

appearances of the bowel are dentical to

those of Crohn s disease  Exghteen months

before the colon was excised resection of

the terminal ileum had been undertaken
for regional iletis
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Fic 127
A barum enema X ray showing a segmental colitis
affecting the pelvic colon

Fic 128
A barium enema X ray showing segmental colitts
affecung the left side of the colon
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all cases of regiont] or segmentil coliis though giving rise (o similar
symptoms 1re not duc to the sime ciuse  In certain cases the close similanty
both on mspection of the bowel 1t the tme of opcration 1nd on pathologteal

Fio 1.9
A segment of the pelvic colon affected by regional coltis The wall of the bowel 15
thickened and inflamed and its lumen narrowed

exammation between these cases and those affected with Crohn's disease of
the terminal ileum support the view that they are of similar origin The
grossly swollen and oedematous meso colon with 1ts fleshy enlarged lymph
nodes however are not always present and n such cases the aetiology may
well be different and sumlar to that of ulcerative colitis

Symptoms and Diagnosis The disease commences with intermittent
attacks of diarrhoea sometimes accompanied by the obvious passage of blood
and mucus Imtially these attacks are mild but they increase in severity and
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are accompanted by constitutional signs of fever and increassd pulse rate
loss of appetite and weight and of anaemsa and 1 the female amenorrhoea
In some cases cardiac or jount affections may develop

A barium enema will reveal the area of colon affected {Figs 127 128
Sigmosdoscopy usually shows a normal mucesal pattern of the rectum and
lower sigmoid colon but blood and purulent matenal running down from
higher reaches of the bowel may suggest the diagnosss

Treatment In view of the tendency of segmental and right sided cohtis
to spread extensively operation should not be delayed if the patrent does
not quickly respond to medical treatment At operation the affected rea of
bowel 1s excised and contmunty re-established by swtable anastomosss (Fig
129) The hauts of the excision must however be well wide of the obvious
margin of the disease

ACTINOMYCOSIS

This rare infection although usually producing lestons 1n the tleacaecal
region can affect other parts of the colon The 1ntense fibrocyuc reaction
engendered by the presence of the mycelia gives rise to a mass winch unless
there 1s evidence of the disease elsewhere 1s usually diagnosed as a carcinoma
In dwsease of the caecal region the mitial symptoms may have suggested a
chronic appendicitis and following removal of this organ mulnple fistulae
may develop which discharge the typical sulphur grains contaimung the fungus

Surgical excision 1s rarely possible and the proviston of adequate dran
age of loculated packets of pus 1s all that can be undertahen Marn rehance
m the treatment of the disease 1s placed on hgh and profonged doses of
pemcilin

TUBERCULOSIS

Ulcerative Tuberculosis of the mtestinal track 1s a fairly common comph
cation of pulmonary mfection and although any part of the wntestine from
the duodenum to the rectum may become wnvolved the disease usually affects
the terminal rleumn where the lymph follicles are most numerous These lesions
are Iikely to respond to modern methods of medical treatment and only become
a surgical problem if obstruction ensues the resuft exther of escatricial contrac
non or of adhesive peritonttis praducing kahang of the bowel or if the ulcer
perforates

Hypertrophuic Tuberculosts of the mtesune 1s on the contrary an
uncommon condition and Crohn and Yarms (1940) report 1n therr review of
autopsy and resection specsmens exarmned at the Mount Siai Hospital duning
the yers 1926 to 1938 that they were able to find only four examples of the
disease Bockus (1944) comments similarly on the rarity of the condition and
could recall but three resections for tuberculous disease of the proumal colon
in a period of twenty two years whilst Maxnell (1936) observed only two
examples 1n over 8 000 autopsies A larger sertes 1s reported from the Mayo
Chme by Hoon Dockerty and Pemberton fifty-eight proven cases having been

cr the period 192171946
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It would appear that the discase 15 more common 1n this country than n
the United States 15 most surgeons here will have seen more examples over
similar periods of time than the very limited number referred to nbove
Lockhart Mummery (1923) reported 4 series of 100 cases ivolving the large
intestine but st must be ppreciated that some of this author s cases may well
have been due to 1 non speaific cohtis a condition which at the time of the
publication was not recogmiscd  Today a diagnosis of hypertrophic tubercu
losts can only be constdered proven af acid fast bacilli can be 1dentified 1n the
exased specimen cither in the bowel atself or 1n the lymph glands dramming
the arca or if a guinea pig tnoculation test 1s positive or if typical tubercles
are present

Fis 130
Hypertrophic tuberculosis of the caecum A stumilar lesion 1s present in the termtnal

Thus form of tuberculosis 1s most common between the ages of twenty and
forty and females are more often affected than males Although the caecum
1s most often the site of the disease 1t may involve any region of the large
mtestine A pulmonary lesion 1s absent 1n some 70 per cent of cases though
there may be evidence of other sites of old or active infection such as tubercu
lous lymph nodes or tuberculous foci 1n the kidneys or n the bones It is
likely that the infection 1s usually due to the bovine stramn of the bacillus
ntroduced 1nto the mtestine by drinking contarmnated milk although 1t does

oceur 1t cases 1n which there 1s absolute evidence th: as b
h at no cow h
s mulk has been
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FiG 131aand B

X rays showing a fillmg defect

in the caecum due to hyper
trophic tuberculosis
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The infecting orgatusms penetr ite the wall of the bowel by being catned
through the cputhelinl liming by phigocytic cells Thus they reach the sub
mucosa where the tial tubercle formntion develops  The discase with 1ts
accompanying cascrtion and fibrosis spreads outwards through the muscle
coats of the bowel wall until cventually the visceral perttoneum becomes
maohed The hyperpiistic reaction results wn the formation of a farge mass
1 the portion of the bowel affected and thus 15 mncreased i size by the adher
ence (01t of the great which similarly thickened (Fig 130
In some cases the linng mucosa of the colon becomes extenstvely ulcerated
but in most 1t remains intict or but shghtly affected

Symptoms and Signs  Patients often complain of inereasing constipation
assocsated with abdomnal discomfort cobic or distension before noticing
actual pam referred to the region of the lesion These preliminary svmptoms
may precede an attack of acute or sub acute obstruction associated with nauses
and yomting Dharrhoea 1s rarcly complained of owing to the mimor degree of
ulceration of the mucosa that s normally present and for a simufar reason
anaerma 1f it cxists at all 1s shght  Consututional disturbance such as loss of
weight and welt being periodic pyrexial attachs or might sweats are never
very marked

=

E of the abd usually reveals a mass which 1s hard and
fixed and which 15 tender on palpation There may be some abdominal disten
sion and penistalsis may be visible

A barwm meal or enema X ray will show a fitting defect 1n (he affecied
colan or caccum (Fig 131a and Bl which aithough it cannot always be differ
entiated from that due 1o a carcinoma s suggestive of a tuberculous lesion
when its outline 15 smooth and regular and when n the case of a leston an the
caecum the latter ss contracted up towards the hepanc flexure

Differential Diagnosis It 15 often mpossible to differentiate a tuberculous
lesion from a carcinoma atthough the vouth of the patient a prolonged historv
of abdominal pain without deteroration of the general condiion and the
absence of blood s the stool ar signs of andumia may suggest its nature
Nevertheless 1t 1s fortunate that both conditions require operation for their
cure as even with an X ray examination complete certamnty of diagnosis 1s
uncommon

Although an appendicular abscess may occasionaily mimic a hypertrophic
tuberculoss of the caecum the former condition 15 ikely to have started with
a pyrexial attack perhaps associated with nausea and vomiting and 1s alwavs
accompanied by a raised whate blood cell count

From a regiondal deitss that has nvolved the caecum or from a resional
colitrs of the same cause differentiation 15 agamn difficult Constiftional
symptoms of il health fever anaerma and diarchoea are far more marked 1n
Crohn s disease and the very clongated string ke ap e of the barum
1 an A ray as 1t passes through the site of the latter disease 1n a typical case
may help to diagniose the condition In many cases however the final diag
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nosis will not be made even at operation and will have to await exammnation
of the excised specimen

Actimomycosts 1s rare but unless fistulous formations have occurred from
which the mycelia can be 1solated differential diagnosis may be impossible

Treatment The treatment of hypertrophic tuberculosis 1s by excision of
the affected region of the bowel In disease of the caecum this 1s best achieved
by carrying out a right hemicolectomy but elsewhere m the colon a more
local exciston 1s sufficient

If the case has not been seen until obstruction supervenes a prelimmnary
short eircuit operation or a colostomy according to the site of the growth wll
be required to relieve the obstruction The resection of the mass 15 under
taken subsequently Post operative treatment of a sanatorial type combined
with antibtosis 1s advisable after excision has been undertaken

AMOEBIASIS

Surgical Pathology This infection which presents surgical problems of
diagnosis and treatment 1s the result of the ingestion of the cyst form of the
protozoal parasite entamoeba histolytica From the cysts the trophozoites
develop and proceed to burrow into the mucosal lining of the large ntestine
where they multiply by fission Although the large ntestine 1s thetr usual
habitat the small intestine may also be mvolved as Biggam (1930) has
emphasised

As a result of the presence of the protozoa in the bowel wall areas of
necrosts develop with destruction of the overlying mucosa so that ulceration
ensues These ulcers are at first small and are surrounded by a zone of inflam
matory tissue Later as the ulcers coalesce and the trophozoites burrow
deeper tnto the wall of the colon large areas of ulceration result the edges of
which are overhung by oedematous and inflamed mucosa In an advanced
stage of the disease the area of ulceratton the bases of which are covered
by a dirty slough occupy much of the surface of the colon

In some cases an ntense granulomatous reaction accompanies the disease
probably the result of a secondary as well as of the imtial infection A hard
mass 1s produced and the inflammation spreading through the wall of the
bowel gives rise to fixation of the affected part The cagcum and pelv: rectal
regions are particularly the sites of such lesions and their presence there may
well give rise to a mistaken diagnosts of carcinoma

Obstruction of an acute or sub acute type due etther to occlusion of the
fumen of the colon or to tnvolvement of coils of small ntesting 1 the mflym
matory mass may complicate the disease

Pericolic abscesses subsequently proceeding to fistula formation also
occur The fistulac may communicate with the skin surface but in other cases
they are internal and give nise to communications between the colon and the
adherent small intestines the bladder or other viscera
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Surgteal Importance of Amocbiasis of the Colon In tropical and sub
tropical countries 1n tick of dysentery associted with the passage of blood
stained stools and mucus will at once arouse the suspicion of a specific infec
tion and the presence of the amocbae will be sought for 1n the stools Sig
motdoscopy will reveal an anflimed mucosa  often  pinpointed  with
haemorrhages and small ulcers the edges of which are swollen with oedema
Scrapings from these uleers may well reveal the presence of the entamoeba
histolytica when their identification 1n the stool stself has not been possible
In the later cases areas of more extensive ulceration may be seen and m
others an amoebic granuloma may bulge nto the end of the sigmoidoscope

The chimeian should not overlook the fact that amoebrasis may be present
mn a chromc or Intent form 1n which for months or years the patient 1s Iittle
affected except for minor periods of diarrhoea In such cases especially if
they are seen several years after their return from a tropical country the
possibility that an exacerbation of the condition m1y be due to amoebic infec
tion may well be overlooked Whenever a patient may have been exposed to
mfection and presents with any bowel symptoms the cause of which 15 not
apparent repeated attempts to 1solate the amoeba from the stools or from the
scrapings from any areas of ulceration n the bowel mucosa must be made
before this cause for the symptoms 1s excluded

Amoebic 1nfection of the caecum may give rise to symptoms indistingush
able from an appendicitis In addition although the entamoeba may have
been 1solated from the stool the patient may develop a true acute appendicitts
unrelated to his amoebic infection In both conditions the surgeon 1s bound
to advise operation but 1f amoebrasis has been proven or if 1t 1s suspected
a preliminary mjection of emetine should be given and further injections
continued 1n the post-operative period At operation a generalised inflam
matory condition of both caecum and appendix will suggest that the infection
1s not localised to the latter and closure of the abdomen without removing
the appendx 1s then advisable

The differential diagnosis between an appendix abscess and an amoebic
granulomatous condition of the caecum mav also present a problem As a
mass 1§ present however treatment will be expectant and injections of emetine
which will be commenced at once will cause rapid resolution if the entamoeba
15 the cause of the swelling

The presence of a carcinoma of the colon or of the caecum especially
when 1t occurs 1n 2 young age group may confuse the diagnosis 1n a patient
with a past or present history of amoebiasis The swelling when 1t 1s a
carcinoma may be thought to be a granuloma or the latter condition may be
diagnosed as a neoplasm of the bowel Certamty of diagnosis may be impos
sible and the two conditions may mdeed co-exist If the mass 1s within the
limuts of examimation by sigmotdoscopy biopsies from numerous points must
be removed for pathological examination Farlure to wdentify malignant cells
makes the diagnosis of an amoebic granuloma Iikely and 1f the swelling rapudly
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subsides following emetine mjections such a diagnosis will be strongly
supported

Where 1t 15 impossible to obtain a bropsy specimen and the possibility of
an amoebrc infection 15 under consideration the therapeutic effect of emetine
mjections should be tried If however there 15 but little response or if the
mass shows no signs of subsiding whatsoever laparotomy must be undertaken
1n case the tumour 1s a malignant one existing on 1ts own or superimposed
upon an amoebic granuloma Morgan (1944) draws attention to the 1mprove
ment of the patient s general condition which may follow emetine 1njections
when both diseases co-exist and this improvement may serve to delay the
diagnosis of a cancer The presence of the latter must always be considered

if emetme fails to cause the disappearance of a paly mass

Intrapenitoneal pericolic abscess formation 15 treated by dramnage though
this should be delayed until full Iocalisation has taken place and until a course
of emetine has been commenced General pentomtis usually occurs in the
already gravely 1ll patient as a result of the perforation of an ulcer around
which little or no inflammatory reaction has formed Laparotomy should be
undertaken and the perforation exterionsed

Obstruction, following an amoebic infection should be treated conserv
atively whilst the inflammatory reaction productive of the obstruction 1s being
controlled by emetine injections Most cases will settle but 1f an operation 1s
required the simplest measures possible should be undertaken to relieve the
condition
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CHAPTER XV
VOLVULUS OT' THE COLON AND CALCUM

OLVULUS 15 1 condition 1n which a portion of the bowel becomes
twisted around an axis at right angles to its length  The rotation may be
clockwise or anticlockwise and when symptoms of obstructron are
produced 1t has usually exceeded a twist of 180 degrees and may have reached
a maximum of 360 degrees
As the bowel rotates the lumina of the two ends of the loop become
obliterated so that obstruction develops though n the imitial stages this 15 not
accompanied by interference with the blood supply to the affected coil of
itestine  Later however the vessels entering the meso-colon between the
twisted ends of the obstructed coil themselves become obliterated arterial
obstruction following the itial occlusion of the veins
In the obstructed loop enormous gaseous distension develops partly the
result of decomposition of the retained faeces and partly the result of diffusion
of mirogen from the blood 1nto 1ts lumen This distension 1s often so great
that the distended loop may appear to fill most of the intraperitoneal cavity
The wall of the bowel becomes excessively thinned as a result of the stretch
to which 1t 1s subjected by the raised intraluminal pressure and 1ts outer layers
may be split
The intraluminal pressure may be sufficiently high to compress the intra
mural vessels The vemns are affected first and as a consequence of their
occluston the wall of the colon then becomes swollen with oedema Finally the
arterioles become compressed and patchy areas of gangrene develop
Thus locatised gangrene can be present although the mamn vessels 1n the root
of the volvulus are not as yet obstructed
A volvulus can only occur when the bowel 1s suspended from the postzrior
wall of the abdomen by a mesentery which 1s of sufficient depth to allow
rotation The condition 1s therefore found most commonly in the pelvic
colon where 1n addition the narrow base of the meso-colon 1s favourable to
a twist Developmental abnormalities 1 the caecum and ascending colon
durmg the process of rotation of the mid gut whereby these structures are not
fixed to the posterior abdominal wall but are left attached by a considerable
meso colon occur accordmg to Wolfer Beaton and Barry (1942) 1n about 11
per cent of cases  Because of the presence of a meso-colon in these regions
such a considerable proportion of cases the second most common site of
volvulus 1s sn the caecum and Bruusgaard (1947) reports that 1n Scandinavia
half the cases of volvulus affect this region
amc;’:;\eunlg: ;\(f 1:1: "tlreasr';scv(e’Ir;?1 :i]eo:vul:ls 1rare on account of the fact that the
1948 could collect reports of only snxtee: :):,asepamted itvier and Libaude in
ses when adding one of their own
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VOLVULUS OF THE PELVIC COLON

Although a meso-colon 1s a pre requsite for the development of a volvalus
the condution 15 rare even 1n the pelvic colon Thus 1> emphasised by the figures
of such authors as Vick who 1n 1932 could only find 176 cases amongst the
records of twenty one major hospitals over a five year period or Gerwig (1950)
who operated upon onlv eight cases mn ten years These figures suggest ihat
other factors apart from the presence of a meso-colon are responsible for the
formation of a volvulus A congemtally redundant pelvic colon or is elonga
tion as a result of chromc constipation may play a part The much hgher
mcidence of the condition n the eastern European nations is attributed
by Bruusgaard to the high proportion of vegetables n the diet the
resulting bulhy faeces sn the colon beng more likely by a mechanical
effect to produce rotattons Inflammatory adhestons constricting and shorten
tng the aftached base of the mecocolon are probably contributary factors and
wiolent purgation or dretetic tndiscretions have been blamed for the mitiatron
of the volvulus

The condition 1s most common after the age of forty and the male sex s
most frequently affected

Symptoms and Signs of Volvulus of the Sigmmd Colon The condition
may be preceded by a series of sub acute attacks of abdominal pamn sudden
onset and of a cramplihe and colicy nature referred to the centre of the
abdomen or to the lower left quadrant Nausea or vomuting may accompany
the attack during which the patient may also notice distenston of the left side
of his abdomen The symptoms are likely to last for a short time only and are
reheved by the passage of much flatus

The acute volvulus 1s ushered 1n with simiar symptoms but stead of
being relieved rapidly their severity mncreases and m spite of a desire to have
the bowels opened constipation 15 absolute Vomiting occurs soon after thz
onset of the condition and ss probably of reflex otigin as 1t may then cease
untl late 1 the disease when gangrene 1s developing or when backward
obstruction has spread through the tleo-caecal valve nto the small intestine
Hiccough 15 a common symptom and respiratory difficulties and cardiac
teregularities may result from the upward pressure exerted on the diaphragm
by the distended loop of colon Shock 1s not marked until the stage of vascular
occlusion

On exanunation of the abdomen distenston 1s evident  This 15 somztimes
enormous and usually asymmetric the left side being more affected Pent
stalsis may be visible mn the thmner patients and auscultation will reveal the
ncreased sounds associated with an obstructive condition  In the later cases
n which perstonitis has developed however both of these signs will be absent

Palpation reveals tenderness over the obstructed loop but snstially there
15 o nigadity  Tts presence later indicates that vascular occlusion has taken
place and that pentomitss has commenced Percussion of the abdomen sfh}owsr
by tts hyper resonance the extent of the dilated colon and the area of e
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dullness which may be rmised 1s high s the third nib indicates the degree
of upward prissure exerted upon 1t

Diagnosis and Treatment There 1s rarely difficulty about the diagnosis
but a straight X ray of the abdomen will show the enormously distended colon
often spreating beyond the confines of the Ieft aliac fossa Flud levels as
well as gascous shadows 1re sometimes secn

When the condition has been present for many hours dehydration may
be present and intravenous glucose saline must be given to overcome this
Although the flwd lost to the body through vomiting may not be excessive
the obstructed loop may contain large volumes and these lost to the general
arculation require urgent replacement

If shock 1s present blood as well as the glucose saline solution will be
required and to combat infection all patients should be started on a course
of streptomycin and pemailin Where vomiting 1s marhed gastnic suction 1s
set up and n all cases when operation 1s to be undertaken a tube must be
passed 1nto the stomach before the patient 1s anaesthetised and the content
of the viscus asprrated

Two methods of treatment need consideration mn dealing with volvulus
the non-operative and the operative The former method must of course bs
considered only when the climcian 1s certain that the obstruction 1s a simple
one and 1s uncomplicated by any occlusion of the blood supply to the affected
loop Such 1s likely to be the case when the patient 1s seen within the first
few hours of the onset of the condition and when examunation reveals a near
normal pulse rate a normal temperature an absence of abdommal rigidity
and an merease 1n the intestinal sounds on auscultation

The aim of this form of treatment 1s to decompress the obstructed loop
by msinuating a tube 1nto its Tumen thereby allowing the gaseous and flurd
content to escape following which the rotation 1s likely to untwist itself The
point of constriction 1n the lower imb of the pelvic colon 1s seldom beyond
20 cm from the anus and therefore within reach of a sigmoidoscope which
18 introduced as far as this point

A long oesophageal tube well lubnicated 1s then passed through the
sigmoidoscope and pressed gently against the obstructed area After a little
manipulation 1t may be possible to introduce 1t into the obstructed loop and
the success of the manoeuvre 1s indicated by the passage of fluid stool and
gas through the end of the tube The rapid subsidence of the abdominal
swelling 15 further evidence that the tube has entered the obstructed loop
The tube 1s retained 1n position for forty-eight hours

This method adsvocated 1n the selected case by Bruusgaard amongst
others has 1ts dangers Furstly even though generalised vascular obstruction

may be absent patches of gangrene the result of local 1schaemia may be
present m the wull of the colon In these areas the munute arterioles hav;
become obliterated as a result of the grossly raised intraluminal pressure and
mstead of becomuing sealed off by adhesions these patches may leak after the
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bowel has been decompressed giving nise to a general penfomtts  Secondly
the wall of the colon at the root of the volvulus may be particularly
oedematous and friable and 1 attempting to manipulate the tube nto the
obstructed loop 1ts end may perforate this region  Finally although relief of
the 1immediate urgency 1s achicved the condittons which gave rise to the
volvxlus stil exist and unless operation 1s undertaken subsequent recurrence
1s Iikely

Non operative treatment can only be undertaken as nofed above 1 the
early case and 1t 1s this type of patient whose general condition has not detersor
ated markedly as a result of prolonged obstruction and commencing strangu
lation that the risks of operation unless there 15 other associated general
disease are slight We therefore consider that operative treatment 1s preferable
to non operative 1n these early cases and we would reserve the latter method
for those 1n which by virtue of other constitutional disease operation 1s contra
dicated Where there 1s any doubt with regard to the vascular supply to the
affected loop there 1s of course no place whatsoever for non-operative
treatment

Operative Techmque The abdomen 15 opened through a generous para
median incision  Packs are placed around the distended loop to 1solate st
msofar as 1s possible from the general pentoneal cavity Before any attempt
15 made to untwist the volvulus and thus to relieve the obstruction the grossly
distended bowel must be emptied at least 1n part of its content Efforts to
reduce the volvulus before this 13 undertaken are fraught with the grave nish
of rupture of the wall of the oedematous and friable colon There are two
methods by which this may be achieved An assistant may pass a rubber tube
1nto the rectum through the anus and the surgeon can help m sts manipulation
through the lower Iimit of the volvulus With a grossly distended pelvic colon
this procedure 1s by no means easy as 1t 1s difficult for the surgeon to 1solate
the root of the volvulus without some retraction of the colon and this com
bined with the manipulations required to ease the tube through the twist at
the base of the volvulus may cause a rupture

We therefore consider that it 1s preferable to select the apex of the
volvulus and after further 1solation of this regron with packs to pass a long
wide bore needle connected to a suction apparatus into its lumen The air1s
rapidly suched away as well as a considerable part of the fluid faecal content
As the bowel collapses the bowel wall recovers some of its normal tone and
thickness and 1t 1s then possible to insert a purse string suture around the
point of entry of the needle without the danger of the stitches entering the
lumen of the bowel and thus providing multiple minute punctures through
which rntestinal content might leak  On withdrawal of the needle the suture
1s tightened and the small wound of its entry 1s thus closed

The colon 15 now untwisted The mam Ioop of the volvulus may be
obviously viable but especial mspection of sis root should be carried out as

254



VOLVULUS OF THL COLON AND CAICUM

the actual twist of the colon tn thus region may have produced localised areas
of necrosis

Where vitility 1s assured a small wnciston passing through all layers af
the abdomen 15 made 1n the left 1hac fossa and through this the apex of the
previously obstructed foop contarmng the small sealed puncture wound of the
peedle 15 delivered  The perstoneum s sutured to this emerging knuckle of
colon By carrying out this manoeuvre the foop of pelvic colon 1s fixed to
the abdominal wall so that there 1s no danger of recurrence of the vohvulus
and 1n addition the small puncture wound 15 exterionsed so that should there
be any leakage from this there 15 no danger of intraperitoneal contamunation

Tn those cases 1n which the bowel 15 no longer viable the affected region
must be excised the two free ends of the colon beng brought out on to the
surface of the abdomen whenever possible The gangrene 1s likely to mvolve
the whole of the loop as far back as the root of the meso<olon so that the
colon above the upper himb of the volvulus will require mobihisation in order
that sts end can be extenorssed

The distal kimb of the gangrenous loop however may extend so far down
mto the pelvic colon that it may be impossible to bring the end of the viable
bowel below 1t on to the surface In such cases the open end 1s therefore
closed and covered with pentoneum  No attempt must be made to restore
continuty following exciston of the gangrenous loop Not only 1s the operative
ume increased by so domng but the bowe] wall above the obstruction 1s likely
to be miflamed and oedematous so that a hme of suture made through such
tissues 15 prone to leakage n the post-operative period The restoration of
continmty can be undertahen with safety after an interval of a month or so

VOLVULUS OF THE CAFCUM

A volvulus 1 this region affects a somewhat younger group of patients
than those 1n which the twist occurs 1n the pelvic colon  Donhauser and Atwell
{1949) analysing a sertes of 100 cases reported m the literature found that
the highest maidence of the condition occurred between the ages of twenty
five and thirty both sexes being, equally affected In ten cases the volvulus
accompansed pregnancy and Rose (1941) has drawn attention te the smport
ance of considening the possibibity of this conditon where post partum
distenston of the abdomen 15 present

In most cases not only 15 the caecum volved 1n the rotation which may
be clockwise or inticlockwise m direction but also the distal few inches of
the dfeum and a varying smount of the ascending colon 1f this 15 also provided
with a me o-colon

Symptoms and Signs of Volvulus of the Caecum  As in volvulus of the
colon the Gnal twist of the caecum srreversible except by operation may be
preceacd by 1 sucession of munor attacks which resolve spontancousty  In
othars these heraiding symptoms are absent Where they are present they
cors t of peradic abdominal pam referred to the centre of the abdomen or
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bowel has been decompressed giving rise to a general peritomtis  Secondly
the wall of the colon at the root of the volvulus may be particularly
oedematous and friable and 1n attempting to mampulate the tube nto the
obstructed loop 1ts end may perforate this region Finally although relief of
the 1mmediate urgency 1s achieved the condstions which gave rise to the
vollvll;ﬂ;xs still exist and unless operation 1s undertaken subsequent recurrence
1s Dikely

Non-operative treatment can only be undertaken as noted above in the
early case and 1t 1s this type of patient whose general condition has not deterior
ated markedly as a result of prolonged obstruction and commencing strangu
lation that the rishs of operation unless there 1s other associated general
disease are shight We therefore consider that operative treatment 1s preferable
to non operative 1n these early cases and we would reserve the latter method
for those 1n which by virtue of other constitutional disease operation 1s contra
indicated  ‘Where there 1s any doubt with regard to the vascular supply to the
affected loop there 1s of course no place whatsoever for nom-operative
treatment

Operative Techmque The abdomen 1s opened through a generous para
median ncision  Packs are placed around the distended loop to 1solate it
msofar as 1s possible from the general peritoneal cavity Before any attempt
1s made to untwist the volvulus and thus to relieve the obstruction the grossly
distended bowel must be emptied at least in part of its content Efforts to
reduce the volvulus before this 1s undertaken are fraught with the grave nish
of rupture of the wall of the oedematous and friable colon There are two
methods by which this may be achieved An assistant may pass a rubber tube
nto the rectum through the anus and the surgeon can help i sts mampulation
through the lower himut of the volvulus With a grossly distended pelvic colon
this procedure 1s by no means easy as 1t 15 difficult for the surgeon to 1solate
the root of the volvulus without some retraction of the colon and this com
bined with the manipulations required to ease the tube through the twist at
the base of the volvulus may cause a rupture

We therefore consider that 1t 1s preferable to select the apex of the
volvulus and after further 1solation of this region with packs to pass a long
wide bore needle connected to a suction apparatus 1nto its lumen The air 15
rapidly sucked away as well as a considerable part of the fimd faecal content
As the bowel collapses the bowel wall recovers some of its normal tone and
thickness and 1t 15 then possible to wnsert a purse string suture around the
pomt of entry of the needle without the danger of the stitches entering the
lumen of the bowel and thus providing multiple mmute punctures through
which intestinal content might leak On withdrawal of the needlie the sugure
15 tightened and the small wound of its entry 1s thus closed

The colon 1s now untwisted The mamn loop of the volvulus may be
obviously viable but espectal inspectron of ats root should be carried out 1S
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caecum has been earred out that portion of the wall contarning the puncture
wound being brought out through a stab wound n the night riac fossa and
being sutured to the peritoncum through which 1t 1s passing

In cases of gangrenc we consider 1n accord with the opimon of Gardensr
that a rapid right hemicolectomy should be performed the termunal ileum
being anastomosed to the transverse colon  Although 1n the past exteriorisa
tion of the gangrenous caccum followed by its removal later has bzen
advocated modern methods of anaesthesia and the improved techmque of
post-operative ntravenous fluid replacement gastric suction and antibiotic
and chemotherapeutic aids make the former method preferable

Where operation 1s undertaken for periodic attacks of abdominal pain
suggestive of a recurning and resolving volvulus the caecum must be fixed
and prevented from further twisting by one of the methods described 2bove
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to uts lower and nght segment  Nausea or vomiting 15 present and a localised
area of abdomunal distension may be nouced by the patient hus 1s usuatly
situated 1n the region of the nght thac fossa but where the peritoneal suspen
sion of the caecum 15 excessive the rotation of that organ may bring st to lie
tigher m the abdomen and more mediwlly placed than is customary
anatomucal focation so that the swelling may appear in these areas Constipa
tion 15 present and the chinscal picture 1s that of a partial obstruction (Gilchnst
1948) These attacks Jast a few hours only and with the passage of an excess
of flatus per rectum they subside

If the volvulus is wreversible these symptoms instead of subsiding become
more marhed vomuting 1s frequent and the abdorminal pain worsens

Examnation of the abdomen will usually reveal localised distension and
the contour of the volvulus will be apprectated on palpatton The swelling
however 1s never so large or so obvious as that associated with a sumlar
leston of the pelvic eolon and if the condition has been present for several
hours the dilatation of the obstructed small intestine behind will cause a
generahised abdomunal distension i which the volvulus may be obscured
Vissble penistalsis should be sought for but if absent the mcrease of pen
staluc sounds will ndicate the obstructive nature of the lesion Tenderness
15 present over the volvulus giving place to ngdity as vascular occlusion
gangrene and perstomtis develop Gardener {1947) has drawn attention to a
group of patients 1 which assocsted constuutional symptoms are mmmal
and the temperature and pulse rate are normal Local signs also are not
marked although gangrene has already commenced

Dragnosis and Treatment The acute conditton 1s likely to be confused
with acute appendiciis but 1f the possibility of a volvulus 1s present in the
chmuan s mind a localised area of distenston will suggest the diagnosis The
patient with sub acute attacks may well have been subjected 1o appendiec
tomy without relief of hus symptoms

A straight X ray of the 1bdomen wail show the air shadow m the distended
wiscus but for the reasons noted above thus 1s not always focalised m the right
thac fossa

The acute case requires urgent operaton for its cure after a short pre
operative pentod of sntravenous fluid replacement and gastric suction of there
1s evidence of dehydration or if there has been marked vomiing Before
attempting to reduce the volvulus 1t may be necessary to empty the content of
the caccum wm the manner described 1 deahng with a twist of the pelvic colon
the puncture wound from the needle beng closed by a purse string suture
If gangrene has not set m the caecum must be tixed after reduction to prevent
further recurrence of the condion Lyal (1946) advised achievsng this by
using the end of the purse strng suture left after removal of the appendix to
attach the caecum to the peritoneum of the anterior abdommnal wall but more
certarn fixation can be obtamed by extenonsing a smali hnuchle of its antertor
wall This manoeuvre ts advisable m any case when decompression of the
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Symptoms A previous hustory of peptic ulceration followed by operation
will be obtained Post-operative relief from pain may have been transitory
and measured in weeks or months or it may have lasted for many years  Pain
duc to the formation of an anastomotic ulcer will then have returned in
newly all cases Tlis pun 15 similar in type to that of the original ulcer
although usually 1t 1s referred to the left of the mid line and 1s less easily
relieved by 1 medicn] regime  Rarely however the period of anastomotic
ulcer formation prior to its perforation mto the colon to form a fistula 15
unaccompamed by any pamn remarked upon by the patient Haemorrhage
and even perforation may have been comphications of the ulcer before the
devclopment of the gastrojejunocolic fistula With the formation of the latter
the acute pain 1s often cased or disappears completely Sometimes however
1t continues unabated or may be replaced by a dull ache referred to the same
site

Drarrhoea 1s the il and the most constant symptom of the change
from ulcer to fistula formation and in Skoog Smith Jaspin and Sullwans
(1950) cases was present in every one The diarrhoea continues unrelieved
by the usual medicaments and s frequent and coprous although some patients
have periodic remissions from this symptom It 1s Tikely tn such cases that
there has been temporary blockage of the fistula erther by inflammatton or by
faecal impaction therein  Occasionally soltd particles of food may be 1dentified
n the stool

Rapid loss of weight 1s common and associated with this 1s a general
dechine 1n the patient s condiion  Continued oozing of blood from the ulcer
surface 1s responsible for the anaemia that 1s frequently present

Belching of faeculent smelling gas may be noticed by the patient or
commented upon by his associates and 1n other cases the vomtmng of
material which has a faecal smell 1s complained of

Examination of the patient reveals marked loss of weight and abdomunal
palpation may demonstrate an area of tenderness over the site of the anasto
motic ulcer Rarely an inflammatory mass surrounding the fistula 1s palpable

The diagnosis may sometimes be confirmed by a straight X ray of the
abdomen as the air 1n the stomach and 1n the colon may fill the commumnication
that exists between them (Fig 132) If the fistula cannot be demonstrated
thus a barium enema will almost certarnly reveal its presence and even if the
actual fistula cannot be outlined the short crrcuiting of the bartum from the
colon to the stomach makes 1ts existence obvious (Fig 133) Its identification
by means of a barium meal 1s far less certain

Preventive Treatment In order to prevent fistula formation every anasto
motic ulcer requires early treatment Where therefore symptoms of an
anastomotic ulcer are present following gastro-enterostomy further operation
should be advised with a view to conversion of the short crrewit into a partial
gastrectomy Where the stomal ulcer follows an madequate gastrectomy 1ts
conversion 1to an effective resection must be undertaken and vagotomy
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CHAPTER XVI
GASTROJEJUNOCOLIC FISTULAE

ASTROJEJUNGCOLIC fistulae may complicate the development of
stomal ulceration secondary fo the operation of gastro-enterostonty or
partial gastrectomy Its occurrence following primary disease of the

colon or stomach such as carcimoma s exceedingly rare but it has been
reported by Bargen Kerr Hausner and Weber (1937) followmng ulceratne
colitts

All types of anastomosis of the jejunum to the stomach may at tmes be
followed by fistula formation but #ts ncidence 35 far commoner when the
umon between the two structures has been made behind the transverse colon
Any uiceration that then develops 15 1n close proxsmity to the colon so that
the Jatter 1s almost certam 1o be bound up m the inflammatory process which
as auto-digestion of the hissues by the gastric secretion proceeds may then
proceed to perforation of the bowel In Lowdens (1953) series of forty six
fistulae thirty nine were assoctated with a postensor gastro-enterostomy

The meidence of the condion 15 naturally much higher following a
gastro-enterostomy than a partial gastrectomy as on account of the continued
presence of a lugh level of acidity 1n the former operation stomal ulceration
1s @ common post-operative complicatron Amongst the authors quoted by
Lahey and Swinton (1935) mdividual vanations of the madence of anasto-
mouc ulcer following gastro-enterostomy range from 17 per cent to 24 per
cent With the development of such ulceration however the likelthood of
fistula formation 15 considerable and 1n a series of 169 cases Walters and
Clagett (1939 reported its occurrence m twenty three or nearly 14 per cent
Hurst and Stewarts (1929} figure of 10 per cent 15 somewhat lower The
more extenstve gastrectomies for peptic ulceration now carried out are less
likely to be associated with anastomotic ulcer and therefore of fistula forma
tion but two of fourteen cases of fistuln reported by Marshali (1945} and four
of Lowden s sertes of forty six had followed this operation

The secondary ulcer that 1s the forbear of the fistula may anse on the

actual hine of the anastomosis or 1 the efferent loop of the jeyunum If 2
fistula develops 1n the latter case the commumeation with the colon may be
placed several centimetres away from the sie of anastomosss but the
symptoms to which it gives rise and the treatment to be adopted for its cure
are identical 1n both cases

There seems to be no himut to the length of tme after operation at wich

a patent may develop this comphcation Laugmeyer (quoted by Thomas
19409 reported a case occurring forty years after a gastro-enterostomy and
Lowden quotes four cases :n which the condstion developed within six months
of operative treatment
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should be carried out at the same time  If the gastrectomy has been a ligh
one vagotomy 1lone 1s indicted

THE TREATMENT OI' AN ESTABLISHED FISTULA

A TWOSTAGE PROCEDURES

The mortality of operative procedures for dealing with these fistulas has
i the past been high Walters and Clagett reported a 32 per cent mortality
amongst fifty cases operated upon between 1928 and 1937 and Gray and
Sharpe (1941) one of over 36 per cent 1n forty mine cases  Lahey and Swinton
lost five out of eight patients upon whom they operated The causes of death
were mostly attributable to an extensive and prolonged operation upon patents
debilitated to an extent that rendered them unable to combat the associated
shock and to peritoneal infection

Lahey and Swinton suggested that a twostage procedure should be
carried out the first stage consisting of an anastomosis of the small mntestine
to the descending colon Regurgitation of faecal material into the stomach
which 1s constdered to be the cause of the gastritis and the resultant diarrhoea
assoctated with a gastrocolic fistula would thereby be 1n the main arrested
After a period of time 1n which the general condition of the patient would
mmprove the main operation could be undertaken This would consist of a
separation of the structures involved 1n the fistula and their repair as described
subsequently Following this a gastrectomy and an excision of the colon
proximal to the short circuit carried out 1n the first stage of the planned treat
ment would be undertaken Marshall (1945) reported fourteen cases upon
whom this staged treatment had been carried out with only one death

Pfeiffer and Kent (1939) reported two cases in which they had mstituted
a colostomy 1n the ascending colon before subsequently proceeding to the
main excision of the fistula Both patients were grossly emaciated but after
the imtial operation and before the second stage was undertaken had gained
many pounds 1n weight These authors attributed the rehef of diarrhoea and
the great improvement mn the general condinon of their two patients to the
fact that the colostomy prevented regurgitation of faecal matenal through the
fistula into the stomach They argued therefore that 1t was not the stomach
content pouring nto the colon that produced the diarrhoea but the entrv of
faecal matenal mto the upper intestinal tract The mtroduction of bacteria
may well produce an entertis

This method of treatment 1s therefore an alternanve to that suggested
by Lahey and Swinton when a two stage procedure 1s under consideration
Its merit 1s emphasised by Pfeiffer who 1n 1941 reported fiftsen cases in which
his techmque had been employed with but one death

The nstutution of a colostomy 1n the ascending colon has the dishdvan
tages that its discharge 1s only semtsohid and that 1t tends to excomate the
skin  Pfeiffer and Kent chose the ascending colon as the site for the colostomy
because 1n their mtial cases the transverse colon was so ivolved 1n the
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Fi 132
A straight Xray of the abdomen showmng a2 gastro
Jepunocolic fistula outlined with air

)
AT FHT
Fig 133
A barum enema X ray showing the barium passing
nto the stomach from the transverse colon throvgh a
fistulous communication
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OpERATIVE TECHNIQUE

The abdomen 15 opened through a paramedian mcision  The nflam
matory mass surrounding the fistula 1s mmediately apparent and the first
step 1 the operation 1s to scparate the omentum and any coils of small intestine
which are not directly involved 1n the fistula from this area

It 15 now eastest to approach the fistula by cutting along the mesenteric
margin of the colon As the cuts with the scissors proceed the lumen of the
bowel will be opened 1n the vicimty of the fistula 1t 15 then not difficult to
separate the colon entirely from the gastro-enterostomy

"The rent 1n the colon 15 examined and a deciston has to be made whether
to oversew the hole or to resect the segment of bowel containing 1t subse
quently restoring contintuty by an end to-end anastomosis If the hole 1s large
or 1f there 1s fibrous thickening of 1ts edges to a marked degree we prefer to
carry out a resection  This takes shightly longer than sumple suture but a
more efficient repair 1s effected and the Iikelthood of any post-operative leak
1s correspondingly reduced

The fistula now lies open and the surgeon proceeds to separate the
jesunum and the stomach by deliberately cutting across their Iine of unmion
Spilling of stomach of intestinal content 1s prevented by the application of
non-crushing clamps

When the anastomosis 1s freed a further decision has to be made—
whether to oversew the rent n the jejunum or whether to resect the affected
segment and carry out an end to-end anastomosts The rent 1s often large and
1ts edges inflamed and ndurated Closure by oversewing may cause consider
able obliteration of the lumen of the jejunum especially as several remforcing
layers of sutures will be required to make certain that the repair 1s watertight
As a rule therefore we prefer to excise the damaged segment but in cases
where the anastomoss has contracted up so that the opening into the ntestine
1s small and where the calibre of the affected region of the small mtestine 1s
wide simple closure 1s sufficient To complete this part of the operation the
hole 1n the stomach 15 closed so that where the original operation was a gastro
enterostomy the anatomy 1s now restored to normal (Figs 134 135 and 136)
The general condition of most patients 1s good at this stage so that the surgeon
can then proceed to carry out the second part of the operation the gastrec
tomy This follows the usual lines but the jejunum used for the anastomosts
should be taken from a loop that lies distal to the repar

If there 1s any doubt about the patients condition when the normal
anatomy has been restored the operation can be stopped at this pomt and
the gastrectomy can be delayed until some weeks later There 1s of course
the possibihity that as a result of the complete relief of his immediate symptoms
the patient will refuse to undergo further operative treatment when this 1s
advised There 1s then the danger that as the operative factors 1n the produc
tion of the ulcer have not been relieved a peptic ulcer may recur with the
consequent risks of complications such as haemorrhage ot perforation This
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inflammatory process about the fistula that st could not have been exteriorised
readily Lowden however bas been able to establish a proximal colostomy
1 the transverse colon in fifteen cases

B ONESTAGE PROCEDURE

The 1mprovement of pre and post-operative preparation of the patient
the mtroduction of chemotherapy and antibrotics and the modern methods of
anaesthesta have extended the scope of surgery so greatly that we consider
that except 1 the very debilitated and emaciated individual who has farled
to respond to pre operative busld up 1t 1s best to treat the condition by a one
stage operation  Such an operation will entail the following steps —

1 The complete separation of the three structures mvolved i the hstula
namely the stomach the jejunum and the colon

2 The repair of the holes i these organs after separation has been com
pleted or in the case of the jejunum or the colon a resection of the mvolved
areas with restoration of contnuity by end to-end anastomosts

3 The converston of the operation on the stomach into a partal gastrec
tomy where previously a gastro-enterostomy had been carried out or a higher
resection combined with vagotomy where the exciston of the stomach has been
madequate

Pre operative Preparation In the treatment of o fistula by a onestage
operation attention to the preliminary pre-operative preparation of the patient
1s essential for success A full blood examination will reveal the extent of the
anaemia and the degree to which the plasma protems the plasma chiondes
and the serum potasstum have been depleted All must be rased to normal
values by intravenous transfusion of the appropnate fluids and assoctated
dehydration most marked 1n the cases 1n which both vormting and diarthoea
have been present must also be corrected Vitamin deficsencies are often
present and heavy pre-operative doses especially of vitamin C, must be given
The diet should be of a high calory and igh protemn content

At least a week should be devoted to stomach washouts If the returns
are very dirty these must be carred out mn the first few days twice dadty Tn
the last three days of the pre operative regume colonic irigations are given
These must be carrted out with skill and gentleness and although many tires
of flmd may be used during an srmgating sesston only 75 100 cc are runn
at one time and these are aspirated back before contmung  The fittle fluwd
that runs through the fistula into the stomach causes no harm and no dls1
comfort but the srmgations produce a colon that 1s practically free of faccal
content so that the large testine can be opened with added safety Aureo
myein 1s used as & bowel sterihsant and penieiiiin 1s commenced 1 the last
but one pre operative day
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however the patient must be prepared to accept 1f the second stage of the
operation 1s refused

In those cases 1n which the fistula has followed a low gastrectomy the
1bove operation cannot be divided 1nto two parts At the outset therefore a
dectsion has to be mde as to whether the patient s general condition 1s suffi

FiG 136
The damaged area in the jejunum has been excised and
end to end anastomosis performed The hole in the stomach
has been oversewn and the anatomy restored to the normal

ciently good to withstand the larger operation If there 1s doubt the procedure
advocated by Lahey and Swinton or that recommended by Pfeiffer and Kent 1s
best performed the cure of the condition bemng undertaken in two stages
Both procedures would seem to give equally good results
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Transverse

mesocolon
Greater A
omentum
Fic 134

Diagram to show the altered anatomy followtng the formation
of a gastryjejunocolic fistala

{a) The anatomy at the end of a gastro enterostomy

{b) The anatomy when 1 fistula has formed

Fic 13
Diagram to Hlustrate the separation of the component parts of the
fistula and their repair
{a) The colon has been separaled from its umon with the fistula The
dotted Imes mdicate the region to be resected The postertor wall of the
anastomosts between the stomach and the jepunum s stl! mtact
(b) The damaged area of the colon has been resected and end ta end anas
tomosis cafried out The stomach and the jejunum are now separafed
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times affected and 1n one of ther cases the narrowed bowel from which
ganghon cells were absent cxtended as far up as the splemic flexure

They suggested that in these cases the discase was due to a failure of
the transmission of the normal co-ordinatzd waves of penistalsis through the
section of the bowel from which the intramural plexuses were absent and that
the dilatation and hypertrophy of the colon above this region were secondary
to the 1nabibity of the ntestine to force the faeces through this mert structure

Reviewing a series of cases of megacolon at the hosputal for sich children
Bodian and his co-workers after excluding any n which an orgamic cause
was demonstrable divided the seventy three patients on chimical and radio-
fogtcal findings into two groups The first 1n all of which a narrowed segment
of the pelvi rectal region was demonstrable were described as cases of true
Hirschsprung s disease and the second because no obvious pathology was
found to account for the conditton were included 1n a general group of 1dio-
pathic megacolon These two types are now discussed

HIRSCHSPRUNG S DISEASE

The disease 15 far commoner tn boys than in girls i the proportion of
9to 1 (Bodian 1952

Symptoms and Signs The symptoms of infants or children suffering from
this condition begin soon after birth and the first indication that any abnor
mality 1s present 1s a delay tn the passage of the first mecontum stool Digital
attempts to encourage the evacuation may be made by the physician or nurse
n attendance on the case and imtially the difficulty may be overcome but 1t
soon becomes obvious that the infant 1s constipated and days or even wesks
may pass without an unaided evacuation The feeding of the child may be
held resp ble for the abnormal and a vaniety of different foods may be
tried 1n an endeavour to overcome the increasing constipatton now relieved
only by enemata suppositories and purgation

The 1nfant fails to gamn the normal weight increases and at an early date
the abdominal distenston becomes noticeable Periodically acute flare ups of
total obstruction occur so that the abdomen becomes still more distended and
vomiting ensues From these attacks the child may recover spontaneously
the recovery being associated with the passage of flatus and some faecal
matenial In others death 1s likely unless the condition 1s relieved by a decom
pression colostomy When the bowels do open the stools passed by these
small patients are noticeably smaller than usual

Untreated most of these sickly children die at an early age of intercurrent
infections such as pneumonta or of malnutntion if the acute stages of obstruc
tion and 1its complications do not cause their death If they survive they are
much undersized with greatly distended abdomens and with flared costal
margins the result of the upward pressure exerted upon the ribs by the disten

ston of the colon It 15 extremely rare for a child suffening from Hirschsprung s
disease to reach adult hife
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CHAPTER XVII

DISEASES OF THE COLON DEPENDENT UPON
CONGENITAL ABNORMALITIES

MEGACOLON

NTIL recent years the name Hirschsprung s disease was given to any
conditron of megacolon 1 which the disease had existed from an early
age and 1 which no obvious orgamc lesion was dentifiable as being
responsible for the obstruction The condition bore the name of the man
who onigtnally described 1t 1 1887 and no attempt was made 1 1its title to
indicate the essential pathology of the disease as none was known It was thus
that various types of megacolon differing widely 1 their climcal course and
as has been shown recently n therr aetiology became accepted as a single
entity and that such varying results of success and failure in the treatment of
these cases came to be recorded
It 15 largely as a result of the work of Bodian Stephens and Ward (1949)
that the defimte chincal features of the type of megacolon that now bears the
name of Hirschsprung s disease have been segregated from others the aett
ology of which often still remains obscure
That a narrowing of the pelvi rectal region was present in certain cases
1n marked contrast to the enormous distension of the bowel above was com
mented upon by Bartle (1926) and the condition came to be regarded as due
to a spasm of the muscle 1 this region the result of sympathetic over activity
Lumbar sympathectomy stripping the inferior mesenteric irtery of s
surrounding plexus and tn some cases repeated spinal anaesthesta (Hawhsley
1944) were therefore carried out in an effort to eltmnate the assumed
preponderance of sympathetic smpulses to the narrowed sector of the Jarge
mtestne  Although improvement and cures were recorded response to the
treatment was uncertain
In 1938 Robertson and Kernohan reported from the Mayo Chmg therr
post mortemn findings on the microscopsc exanunation of the narrowed seg
ments of the pelvi rectal region of certain patients suffering from megacolon
They found that 1n several cases there w1s degeneration and lach of the normal
ganghon cells present 1n the intramural plexuses of Meissner and Auerbach
and Whitehouse and Kernohan (1948) confirmed these 1mtial investigations
and reported the absence of ganglions m all their cases of congenital mega
colon Bodian Stephens and Ward (1949) examuung fifteen specimens 1n
which pelvi rectal narrowing was present showed that not only was there 8
complete absence of parasympathetic ganghon cells i the narrow segments
but that this absence extended into the dilated part for a dstance of from 1 5
cm They also commented upon the varration 1n the length of the bowel some
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By means of 1 binium enemn it 1s possible to demonstrate the narrowed
pelvi rectal scgment leiding from the megacolon above to the normal ano
rectal region below (Fig 137 In order to sdentify this regron however no
preparatory colomz irrigations should be given before the X ray examination
as this may empty the dilated colon above and thus permut 1t to contract
down If this occurs st will be impossible to demonstrate the contrast between
the dilated bowel above and the narrow sector below Moreover the nstalla
tion of radio-opaque flurd must be slow and as soon as the Iowest portion of
dilated bowel 1s visuahised st must be stopped (Swenson and Bl 1948) If
more than this mmimum quantity 1s instilled the barium filled loops of colon
will overlie and obscure the narrowed segment of the bowel thus rendering
its visualisation 1mpossible

IDIOPATHIC MEGACOLON

Aetiology The aetiology of this type of megacolon 1s obscure and 1ts
clinical differentiation from Hirschsprung s disease has been emphasised by
Stephens (1948 1949) Although the constipation may date from birth 1t 15
then usually of a mild nature and only becomes severe mn later infancy or
childhood Sometimes the condition appears to start following an illness 1n
which the regular routine of bowel traiming 1s neglected whilst i others a
mild degree of pre-existing constipation and megacolon 1s increased by this
neglect

Lee Bebb and Brown (1950) suggested that in some cases at least a
congenitally enlarged sigmotd colon was responsible for the disease Over
absorption of water 1n an enlarged colon of this nature might well produ~e
such 1nspissation of the faeces that theirr evacuation would become difficult
Moreover the almost constant presence of hard faecal masses 1n the pelvic
colon would be Iikely to dilate and enlarge 1t still further so that a vicious
circle would be created

In an established case 1t 15 of course imposstble to say whether the elonga
tion and hypertrophy of the pelvic colon 1s the result or the cause of the
condition  Jones and Morton (1938) have commented favourably on
the results of operative removal of the redundant colon and at the
Royal Society of Medicine Gardiner (1953) has also reported a good
feturn to normal bowel function following exciston of the pelvic colon
These good results however are not the experience of all surgeons
and following resection and end to-end anastomosis elongation and dila
tation of the remaining colon may recur Although 1t 15 therefore possible
that 1n some cases of 1diopathic megacolon a congemtal enlargement and
elongation of the pelvic colon may be the cause of the increasing megacolon
this aetrological factor cannot be considered as causative n every case

Symptoms and Signs The rectums of th
ese children are constantly full
of faeces and leakage of faecal stained mucus 1s common When the l{owcl
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Diagnesis On examination of these patients the undernutrition and the
gross abdomunal distension often associated with borborygmu and visible pert
stalsis 1s obvious The distension of the abdomen 1s usually greater than that
accompanymng the condition of idiopathic megacolon Rectal examimation

‘ 0
s
[ruo.
Fic 137
A banum enema from an wnfam suflenny, (lJm'n Hm;:hsprux'\gs disease T‘hz bcw,zl
above the d segment s ! the nto
thus regron (Bue rtsyof Dr MirteyBol a ¥Mesy By Hese wniti)

reveals a marked difference between the two condittons In erschsprung;
disease the finger passes ito a tight feeling empty rectum through the wal ol
which hard faecal masses may be palpated 1n the colon lymg above In idio
pathic megacoton on the contrary the examuming finger at once enters an
enormously dilated rectum filled with a mass of faecal material

268



DISEASES O THC COLON DEPLNDENT UPON CONGENITAL ABNORMALITIES

does act as a result of the admimistration of purgatives enemata or suppositor
tes 1 bulky stool 1s passed n sharp contradistinction to the rabbit ike or
strip like stool passed 1n Hirschsprung s disease Complete obstruction 1s rare
and the mortality rate assoctated with the discase 1s low

On exammation of these children the general condiion of nutrition and
development 15 better than that m Hirschsprung s discase and the abdominal
distenston and flaring of the ribs 15 much less marked Visible penstalsis 1s
usually absent although large faecal masses may be palpated throughout the
colon The findings on rectal examination are very different from those of
Hirschsprung s disease  Instead of entering a rather tight rectum from which
the facces are absent the finger passes nto a dilated organ filled with faeces
down to the anal canal

A barium enema X ray shows no narrowng of the pelvi rectal region and
in contradistinction 1t 1s dilated (Fig 1384 and B) Stephens (1949) described
two types of dilatation which had been demonstrated by his colleague Ward
In the ternunal reservoir fype the dilatation 1s confined to the lower pelvic
colon and the rectum In the rubular dilatation type the whole of the sigmord
colon as well 1s mvolved 1n a uniform distension  This separation of the two
types 1s a purely radiological one and there 1s no chnical difference X ray
examnation reveals no evidence of spasm of the external or internal sphincter
mechamsms and the barium 1s usually evacuated farrly easily

TREATMENT

Hirschsprung’s Disease  Conservative treatment with enemata and
purgation at its best can only temporanly improve the condition and no cure
can be expected In view of the fact that obstruction 1s likely to develop 1n
two thrds of these infants before reaching their first birthday and because the
pathological basis of the condition 1s now well established operation offers
these mnfants the best chance of survival

Swenson and Bill (1948) were the first to carry out an excision of the
aganghonic segment of the pelvi rectal region restoring continuity by anasto
mosing the pelvic colon above and the anorectal region below by a pull
through method In therr early cases a prelmmary colostomy was first
mstituted but Swenson Neuhauser and Pickett (1949) subsequently described
cases the youngest of which was two months old 1n which the operation was
carrred out without this imtial stage In this report twenty three cases were
described eight of which were operated upon without a prelsminary colostomy
and 1n the senies there were no deaths All the children had returned to
normal health and normal bowel habit

After preliminary bowel preparation with irrigations and antibiotics the
abdomen 1s opened and the lower pelvic colon and the rectum are mobilised
This mobilisation 1s stmilar to that of the prelimmary stages of Miless
abdomino perineal operation with the exception that as the surgeon 1s dealing
with a bemign conditron the separation from 1ts surrounding tissues 15 effected
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does act 1s a result of the admimistration of purgatives enemata or suppositor
1es a bulky stool 1s passed 1n sharp contradistinction to the rabbit ltke or
strip Tike stool passed 1n Hirschsprung s disease  Complete obstruction s rare
and the mortality rate 1ssociated with the disease 1s low

On examination of these children the general condition of nutrition and
development ts better than that in Hirschsprung s disease and the abdominal
distension and flaring of the ribs 1s much less marhed Visible peristalsis 1s
usually absent although large faecal masses may be palpated throughout the
colon The findings on rectal examination are very different from those of
Hirschsprung s disease  Instead of entering a rather tight rectum from which
the facces are absent the finger passes into a dilated organ filled with faeces
down to the anal canal

A barium enema X ray shows no narrowing of the pelvi rectal regton and
m contradistinction 1t 1s dilated (Fig 1384 and B) Stephens (1949) described
two types of dilatation which had been demonstrated by his colleague Ward
In the ternunal reservoir type the dilatation 1s confined to the lower pelvic
colon and the rectum In the rubular dilatation type the whole of the sigmoid
colon as well 1s nvolved 1n a umform distension  This separation of the two
types 15 a purely radiological one and there 1s no climcal difference X ray
examination reveals no evidence of spasm of the external or internal sphincter
mechanisms and the barium 1s usually evacuated fairly easily

TREATMENT

Hirschsprung’s Disease  Conservative treatment with enemata and
purgation at its best can only temporarily improve the condition and no cure
can be expected In view of the fact that obstruction 1s likely to develop
two thirds of these mfants before reaching ther first birthday and because the
pathological basis of the condition 1s now well established operation offers
these infants the best chance of survival

Swenson and Bill (1948) were the first to carry out an exciston of the
aganghonic segment of the pelvi rectal region restoring continuity by anasto
mosing the pelvic colon above and the ano rectal region below by a pull
through method 1In their early cases a preliminary colostomy was first
mstituted but Swenson Neuhauser and Pickett (1949) subsequently described
cases the youngest of which was two months old 1n which the operation was
carried out without this il stage In this report twenty three cases were
described esght of which were operated upon without a prehimmary colostomy
and 1n the sertes there were no deaths All the children had returned to
normal health and normal bowel habit

After prelmimary bowel preparation with 1rngations and antibrotics the
abdomen 1s opened and the lower pelvic colon and the rectum are mobilised
This mobtlisation 15 sumlac to that of the prelinunary stages of Miless
abdomino perineal operation with the exception that as the surgeon 1s dealing
with a begn condition the separation from 1ts surrounding tissues 1s effected
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of the rectal stump 1s then carried out n a similar fashion to that of the anasto
mosis of the anterior walls and continuity of the bowel 1s thus re-established
The suture Iinc 15 pushed gently upwards so that 1t comes to lie just above the
internal sphincter and the operation 1s completed by the closure of the
abdomen by the surgeon worhing 1n this region

Browne (1949) has described a method 1n which followmng a prelimmnary
colostomy the bowel 1s intussuscepted through the anal canal without first
dividing 1t as 1n Swenson s operation  The subsequent amputation and anasto
mosts ts stmlar to that carnied out n the latter procedure The ment of this
operation would seem to be that as the colon is not cut across inside the
general penitoncal cavity the niskh of tnfectton 1s minimised but Swenson s
results show that with efficient pre-operative preparation of the bowel this 1s
a remote danger

Although a transverse colostomy may be instituted as an mtial stage n
erther of the above operations 1t 1s an essential and life saving preliminary n
any case 1 which acute obstructive symptoms have developed When the
child has recovered from this complication of the disease the excision of the
agangliomc organ 1s undertaken and the colostomy 1s closed subsequently
Figures 139 and 140 1llustrate a child so treated

Idiopathte Megacolon This condition responds 1n most cases to con
servative treatment  Careful traming 1n the setting up of a regular bowel habit
15 essential and evacuations are arded whilst this 1s being regularised by purga
tion and by enemata That any form of sympathetic denervation of the distal
bowel produces on its own and unaccompanied by conservative treatment
improvement of the condition still remains unproven but 1n cases which have
not responded to a careful and prolonged non-operatuve regime sympathec
tomy must be considered Before thss 1s undertaken Hawksley suggests that a
hght spinal anaesthetic should be administered on one or more occastons
as marked improvement may sometimes follow this form of therapy

Jones and Morton have reported successful results following the removal
of the dilated pelvic and descending portions of the colon Restoration of
[<s y was blished by a sis of the distal portion of the trans
verse colon to the upper rectum

ANOMALIES OF INTESTINAL ROTATION

The complicated process occurring in early intrauterine life whereby the
mid gut 1s withdrawn 1nto the coelomic cavity and the caecum and the ascend
1ng colon rotate from the left to the Jower night sector of the abdomen 1s one
the incompletion and abnormalities of which are responsible for varying types
and degrees of ntestmal obstruction Dott (1923) 1n a classic paper described
and segregated the various anomalies that can occur any of which may give
Tise to symptoms

Volvulus of the whole or of a part of the structures derved from the
primitive mud gut the result of failure of mesenteric fixation although rotation
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close to the bowel The bowel 1s then divided above the narrowed region and
the two ends are closed The lower end 1s intussuscepted through the anal
canal and 1t 1s drawn outwards through the anus by an assistant

A transverse ncision 1s now made 1n the anterior wall of this everted
bowel 3 cm below the level of the junction of its mucosa with the skin of the
perianal region and forceps are wmserted through this opeming and are passed

g
i
i
3

Fig 139
An emaciated infant aged five months showing the char
actenistic features of Hirschsprung s disease

Fic 140

The same child aged three and a half years two years
after recto sigmoidectomy

~heloleiimlos

(Fg 13ard 4objcourtesy S Dr Virti Bodwau and
T{e Py ictitioner )

Fiu 140

upwards into the peritoneal cavity Into therr tips the surgeon working n the
abdomen guwides the free ends of the suture used to close the severed upper
end of the pelvic colon These are grasped and on withdrawing the forceps the
pelvic colon 1s pulled downwards to emerge through the transverse inciston
previously made mn the intussuscepted portion of the bowel

The terminal portion of the closed end of the upper pelvic colon 1s cut
across to open 1ts lumen and 1ts anterior wall 1s then sutured to the free edge
of the anterior wall of the everted portion of the bowel This anastomosts 1s
carried out 1n two layers the first approximating the sero muscular coat of thz
pelvic colon to the fibro muscular coat of the rectum by means of interrupted
sutures and the second a continuous suture passing through all layers of
the adjacent free edges of the approximated parts of the mtestine

The transverse wcision 1 the anterior wall of the everted portion of the

rectum 1s now continued posteriorly to amputate this part of the bowel The
postenior wall of the pelvic colon to the posterior free edge
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of the rectal stump 1s then carried out 1 a sumilar fashion to that of the anasto
mosis of the anterior walls and continuity of the bowel 1s thus re-established
The suture Iine 1s pushed gently upwards so that it comes to lie just above the
internal sphincter and the operation is completed by the closure of the
abdomen by the surgeon working n this region

Browne (1949) has described a method 1n which following a prelimtnary
colostomy the bowel 1s intussuscepted through the anal canal without first
dividing 1t as 1n Swenson s operation  The subsequent amputation and anasto
mosis 1s stmilar to that carried out n the latter procedure The merst of this
operation would seem to be that as the colon 1s not cut across nside the
general peritoneal cavity the nisk of infection 1s mimmmsed but Swenson s
results show that with efficient pre-operative preparation of the bowel this 1s
a remote danger

Although a transverse colostomy may be instituted as an nitial stage in
erther of the above operations 1t 1s an essential and hfe saving preliminary 1n
any case in which acute obstructive symptoms have developed When the
child has recovered from this complication of the disease the excision of the
agangionic organ 1s undertaken and the colostomy 1s closed subsequently
Figures 139 and 140 1llustrate a child so treated

Idwpathic Megacolon This condition responds 1n most cases to con
servative treatment Careful traiming 1n the setting up of a regular bowel habit
1s essential and evacuations are aided whlst this 1s being regularised by purga
tion and by enemata That any form of sympathetic denervation of the distal
bowel produces on 1its own and unaccompanied by conservanve treatment
improvement of the condition still remains unproven but 1n cases which have
not responded to a careful and prolonged non operative regime sympathec
tomy must be considered Before this 1s undertaken Hawhsley suggests that a
hght spinal anaesthetic should be admimstered on one or more occasions
as marhed improvement may sometimes follow this form of therapy

Jones and Morton have reported successful results following the remaoval
of the dilated pelvic and descending portions of the colon Restoration of
continuity was established by anastomosis of the distal portion of the trans
verse colon to the upper rectum

ANOMALIES OF INTESTINAL ROTATION

The complicated process occurring tn early intrauterine life whereby the
md gut 15 withdrawn mto the coelomic cavity and the caecum and the ascend
1ng colon rotate from the left to the lower right sector of the abdomen 15 one
the incompletion and abnormahities of which are responsible for varying types
and degrees of intestinal obstruction Dott (1923) 1n a classic paper described
and segregated the various anomalies that can occur any of which may give
r1se to symptoms

Volvulus of the whole or of a part of the structures derived from the
primitive mid gut the result of failure of mesenteric fixation although rotation
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15 otherwise complete 1s comparatively common Less commonly the condition
1s assoctated with a failure of the rotation of the caecum this part of the
large 1ntestine being held up 1 the epigastric region where 1t hes 1 front
of the third part of the duodenum tethered there by folds of thickened pert
toneum In this type of volvulus too the farlure of fixation of the mesentery
of the mud gut 1s the factor which allowing abnormal mobility and movement
to occur 1s finally responsible for the onset of the condition

During the normal process of rotation the caeccum and the ascending
and transverse portions of the colon which follow 1t pass mn front of the
superior mesentenic vessels Rarely these portions of the mud gut pass behind
these vessels a condition known as reversed rotation, so that the attachment
of the mesentery of the small intestine to the postertor abdominal wall comes
to be interrupted by an arcade arching over the large bowel The duodenum
then lies directly antertorly to the colon The arcade through which the colon
passes may cause obstruction to this proximal part of the large intestine of
a complete or incomplete type

Finally when the caecum 1s held up 1n the epigastric region the folds of
peritoneum tethening 1t 1n this position and passing in front of the duodenum
may produce obstruction to the latter Ladd (1947) has drawn attention to
the fact that this ligh small mtestinal type of obstruction may co-exist with
a volvulus of the mid gut so that 1n every case mn which the latter 1s reduced
the duodenum should be mnspected to make certain that 1t 1s not obstructed

The 1ncidence of these congenital abnormalities 1s represented by the
sertes of cases reported by Gardner and Hart (1934) In adding two of therr
own to 103 cases previously reported they found that seven were due to duo
denal obstruction ten to reversed rotatson and eighty-eight to a volvulus n
which the entire mesentery of the mid gut was mvolved

Symp , Signs and D The symptoms of obstruction resulting
from these anomalies may be present in the first few weeks of life and may be
those of a complete or those of an incomplete lesion The mfant commences
to vornit most of its feeds and the fact that the returned food 1s 1n almost every
case bile stamed distinguishes the condition from hypertrophic pylorie
obstruction  Where the obstruction 1s caused by pressure on the duodenum
the upper part of the abdomen only becomes distended and 1t 1s here that
visible pensstalsis may be dentified If a volvulus of the whole of the mid gut
has occurred the abdomunal distension 1s likely to be umform 1n its distnbu
tion and 1n those infants in whom the right side of the colon is obstructed 1n
reversed rotation the distenston 1s yutially confined to that side

Constipation 1s not absolute when the obstruction 1s 1ncomplete and the
passage of stools may serve to mask the nature of the fesion A straight Xy
of the nfant s abdomen 1s a useful aid to diagnosts and will probably reveal
distended loops of intestine though 1n duodenal obstructsons the child s vomit
ing may be sufficient to expel the air from the stomach so that no dilatation
1s detected If the condition of the patient 15 sufficiently good the site of the
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obstruction can be tdentified by the tion of a very small thin barium
meal

In those patients in whom the symptoms of obstruction are muld and
transient the cause of the periodic attacks of abdominal distension and vomiting
may well escape recogmition until childhood 1s well advanced or even until
adult Iife has been attained Only then following a full X ray examnation of
the gastro intestinal tract or when an acute obstruction finally supervenes upon
the many previous minor episodes may congenital abnormality of rotation
be 1dentified

TREATMENT

Where the symptoms and signs of obstruction are present operation must
be undertaken If the infant 1s dehydrated pre-operative admimistrations of
intravenous 10 per cent glucose solution and subcutaneous normal saline of
each 10 cc per pound body weight should be given A fine tube must be
sntroduced 1nto the stomach through the nasal route in order to empty the
imtestines above the point of their obstruction of thesr contained flusd By
so doing not only 1s the abdommal distension reduced and the operation
thereby made easier but the danger of asprration of the intestinal content into
the lungs during the preliminary stage of the anaesthetic 1s eliminated

The abdomen 1s opened through a long paramedian incision If obstructed
and twisted cotls of intestine immediately present these are delivered into the
wound and the volvulus 1s untwisted Ladd (1947) has emphasised that after
the relief of the obstruction to the muid gut 1n this way 1t 1s essental to inspect
the duodenum to ensure that 1t too 1s not being obstructed by external pressure
from a musplaced caecum If such 1s the case or if this alone 1s producing
the obstruction the peritoneal folds passing towards the night of the abdomen
and holding the caecum 1n 1ts abnormal posttion must be incised so that the
latter structure can be pushed gently away from the duodenum towards the
upper left quadrant of the abdomen

Following the reduction of the volvulus of the nmd gut both Ladd (1932)
and Brenner (1932) have reported recurrences of the condition Fixation of
the mid gut to the parietal peritoneum by a few interrupted sutures 1s there
fore essential to prevent this

In those cases 1n which the obstruction 1s the result of a reversed rotation
the orifice 1n the mesentery of the small ntestine through which the large
bowel 1s passing must be enlarged This can be achieved by mcising the

attachments of the mesentery to the postertor abdominal wall above and below
the onfice

In the first few post-operative days gastric suction and intravenous and
subcutaneous fluid and electrolyte replacement are required and feeding by
mouth ts commenced as soon as peristalsis returns
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ENTLROGENOUS CYSTS

These cysts which Ladd (1947) has referred to as reduplications of the
intestinal track have been recorded at all sites from the oesophagus to the
rectum According to McLanahan and Stone (1934) they are most common
1n the 1leo-caecal region and least common 1n the rectum They are the result
of the solation of the small diverticula which Lewss and Thyng (1907)
described occurring 1n the foetal entoderm during the process of development
of the primitive gastro intestinal track Usually these reduplications do not
communicate with the bowel to which they are intimately attached or the
communication 1s so small that their secretions cannot drain into the lumen
of the intestine In other cases however as in the ileo-caecal cyst descrsbed
by Evans (1929) the communication may be sufficiently large to allow the
pentodic discharge of the contents of the cyst so that the swelling may vary
m s1ze or on occasions completely disappear

These cysts Iie 1n close contact with the portion of the intestine from
which they anse and the muscular layers of the bowel wall spread out to
provide similar and complete covering to the reduplicatton It 1s therefore
mmpossible to dissect the cyst away from the part of the bowel to which 1t 15
related without considerable damage to the wall of the intestine as the length
of the attachment 1s often extensive As the cyst distends with 1ts own secre
tions 1ts 1ncrease 1n size causes the mtestine to become stretched across 1t with
the result that 1ts lumen 1s diminished and obstruction may result

Symptoms, Signs and Diagnosis These reduplications may give rise to
symptoms 1n early infancy although their distension and consequently their
recogmtion may be delayed until adult ife Local pan 1 the region of the
swelling may cause the patient to notice the presence of a lump 1n his abdomen
but usually abdormnal colic with periodic vomting and abdomtnal distenston
cause him to seek medical advice In others the patient may not be seen until
acute obstruction has supervened from pressure of the cyst on the bowel to
which 1t 15 attached Ladd (1947 reports a case in which the cyst had given
Tise to an intussusception

On abdomnal examination 1t may be possible to 1dentify the cystic
swelling and a barium enema 1n the non obstructed case may show a defect
1n the normal lumen of the colon due to the presence of a mass outside its
walls In other patients the cause of the obstruction may only be revealed
during laparotomy

TREATMENT

Wherever possible the cyst together with the regton of the colon from
which 1t anises should be excised and continuity of the bowel re-established
by anastomosis If the cyst arses from the 1leo-caecal region a nght hemicolec
tomy will be necessary but elsewhere 1n the colon a local excision suffices
1t the cyst 1s so bound down to the surrounding structures that its mobilisation
15 impossible without the danger of mjury to these or to their vascular supply
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an anastomosts between it and the adjacent bowel must be effected  This will
serve to draun its content mto the colon but the danger of subsequent infection
1 1ts cavity as a result of faecal matenal stagnating therein 1s a real one and
the operation should therefore be carried out only when excision 1s not
feasible

CONGENITAL ATRESIA AND STENOSIS OF THE COLON

Atresia of the colon, the result either of a septum placed across the lumen
of the bowel or of the failure of the lumen to develop mn a segment of the
large mtestine 15 a rare cause of complete obstruction m infancy The obstruc
tive symptoms will be apparent soon after birth and the diffuse abdominal
distenston that 1s present makes 1t Iikely that the lesion 1s at a low Jevel A
straight X ray of the abdomen may show the coils of intestine dilated with
gas as far as the site of the obstruction Microscopie examnation of any stool
that has been passed will fail to reveal the presence of the stratified cells of
the vermx caseosa which are a normal constituent of the mecomum and which
1n total obstruction cannot reach the outstde Farber (1933) drew attention to
the absence of these cells 1n total obstruction of the newborn and devised a
simple method for demonstrating their presence or absence

T t After prel y pre-operative preparation with subcutan
eous and intravenous transfusions when required and the mstitution of gastric
suction 1n all cases operation must be undertaken This will consist of a side
to-side anastomosis of the small intestine to the large bowel beyond the stte of
the obstruction This anastomosis 1s N0t an easy one as the calibre of the colon
beyond the obstruction 1s very small

Stenosis of the colon may result from incomplete congenital abnormalities
of the type described above They may give nise to such a degree of obstruc
tion that operation early m nfancy will be necessary In other cases periodic
attacks of abdomnal distension associated with vomiting and constipation
may continue 1nto late childhood without the cause of these symptoms being
T d Xray tion may finally blish a diagnosts

Treatment The operative treatment s sumilar to that of an atressa  The
more normal size of the colon distal to the obstruction however makes this
an easter procedure
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ENTEROGENOUS CYSTS

These cysts which Ladd (1947) has referred to as reduplications of the
intestinal track have been recorded at all sites from the oesophagus to the
rectum According to McLanahan and Stone (1934) they are most common
1 the 1leocaecal regton and least common 1n the rectum They are the result
of the solation of the small diverticula which Lewis and Thyng (1907)
described occurring 1n the foetal entoderm during the process of development
of the primitive gastro intestinal track Usually these reduplications do not
communicate with the bowel to which they are mntimately attached or the
communication 1s 50 small that their secretions cannot drain into the lumen
of the intestine In other cases however as 1n the 1leo-caecal cyst described
by Evans (1929) the communication may be sufficiently large to allow the
penodic discharge of the contents of the cyst so that the swelling may vary
1n size or on occasions completely disappear

These cysts lie 1n close contact with the portion of the intestine from
which they anse and the muscular layers of the bowel wall spread out to
provide stmilar and complete covering to the reduplication It 1s therefore
mmpossible to dissect the cyst away from the part of the bowel to which 1t 15
related without considerable damage to the wall of the intestine as the length
of the attachment 1s often extensive As the cyst distends with 1ts own secre
tions 1ts increase 1n size causes the intestine to become stretched across 1t with
the result that 1ts lumen 1s diminished and obstruction may result

Symp Signs and D These reduplications may give rise to
symptoms 1n early mfancy although their distension and consequently their
recognition may be delayed until adult hfe Local pam in the region of the
swelling may cause the patient to notice the presence of a lump 1n hus abdomen
but usually abdominal colic with periodic vomiting and abdominal distension
cause him to seek medical advice In others the patient may not be seen until
acute obstruction has supervened from pressure of the cyst on the bowel to
which 1t 1s attached Ladd (1947) reports a case in which the cyst had givan
rise to an intussusception

On abdominal exammation 1t may be possible to identify the cystic
swelling and a barium enema 1n the non obstructed case may show a defect
1n the normal lumen of the colon due to the presence of a mass outside 1ts
walls In other patients the cause of the obstruction may only be revealed

during laparotomy

TREATMENT

Wherever possible the cyst together with the region of the colon from
which 1t arises should be excised and continnty of the bowel re-established
by anastomosis  If the cyst arses from the 1leo-caecal region a right hemicolee
tomy will be necessary but elsewhere 1n the colon a local excision suffices
If the cyst 1s so bound down to the surrounding structures that its mobilisation
15 impossible without the danger of injury to these or to their vascular supply
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CHAPTER XVIII

GUNSHOT WOUNDS AND OTHER INJURIES
TO THLC CALCUM AND COLON

GENERAL CONSIDERATIONS

HESE injunies may be associated with penetrating wounds or they may

occur as a result of traumata 1n which there has been no breach of the

epithelial surface of the body Often they are accompanied by damage
to other parts of the intestine or intraperitoneal viscera Though the rupture
of the large bowel usually communicates with the general peritoneal cavity
so that subsequent peritomtis 1s mevitable the injury may involve an extra
peritoneal portion of the colon only In such cases the patient 15 spared the
dangers of pertomitis but those of nfection of the extrapentoneal tissue
spaces consequent upon therr contamination with faeces may still be serious

The pornt of entry of the missile which ends 1ts course by njuring the
bowel 15 by no means always confined to the region of the abdomen Bullets
or shell fragments may cause damage after entering the body low down
the thigh or through the muscles igh up n the shoulders so that particularly
1n war casualties the possibibty of an intra abdominal lesion m association
with distant wounds must be forever present i the surgeon s and the forward
medical officer s mind

Intra abdormmnal rupture of the colon or caecum 1n civilian practice may
follow a kick or a blow on the abdominal wall  The resulting perforation may
not be immediate but may be delayed for periods of many days When this
occurs the imtial trauma has esther ruptured the outer coats of the bowel or
produced a haematoma in 1ts wall subsequent distension or infection
causing the weakened colon to give way If abdomnal examination
following such an injury reveals tenderness or guarding of the muscles when
other signs of bowel perforation are absent the climician must bear 1 nund
the possibility that the wall of the large intestine may have been injured with
out a breach of 1ts continuity These cases must be kept under strict observa
tion so that should a delayed perforation develop 1t may be quickly recogmsed

Similar 1nyuries occur mn wartime as a result of the effect of under water
explostons by depth charges or by bombs when these mussiles are dropped 1
the vicinity of the survivors of sunken ships

Without surgical intervention nearly 100 per cent of cases suffering from
intrapentoneal njury of the large intestine will die and 1f surgery 15 delayed
for more than ten hours the mortality rate associated with operation shows
a steep nise It 1s therefore essential that diagnos:s 1s early so that in war
especially priority of evacuation to a forward surgical centre can be given to
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the wounded will suffer from scvere vomiting and cramp-like or colicy
abdorminal pains which m1y be accompinied by the passage of blood per
rectum Rupture of the bowel 1s not necessarily present n such cases and the
symptoms arc often due to muluple arcas of brussing in the wall of the colon
one or more of thc hiematomas discharging through the mucosal hning 1n
those patients who suffer from rectal bleeding The diagnosis of a ruptured
bowel must only bec made if n addion the examination of the patient
reveals signs suggestive of such a leston  Nevertheless 1t must not be forgotten
that the damaged bowel may rupturc subsequently and for two weeks after
the symptoms have scttled the patient should therefore be retamned under
hospital supervision

The diagnosis of an intraperitoneal rupture of the bowel 1s very obvious
when a large tent 15 present on the surface of the abdomen through which
faeces discharge or where the patient lies shocked with a nigid abdomen
guarding the underlying injured viscera But where the patient 1s apparently fit
and well where the wound of entry 1s far away from the abdommal wall or
where 1f on the abdomen the entry wound 1s minute difficulty is likely to be
experienced and every factor in the examination of the patient has to be care
fully assessed 1n arriving at a final concluston

Abdominal palpation may reveal tenderness and guarding of the muscles
about a wound 1n this sitvation but such signs exist around any lacerating
mjury that has ruptured the muscles and which has not penetrated the pert
toneum It 15 true that in an intrapenitoneal mjury these signs are more
marked but the line of differentiation 1s a fine one A quickening of the pulse
will favour the latter diagnosis but in the difficult case 1n which the perfora
tion of the bowel 1s minute and 1n which peritomtis has not yet developed the
pulse rate 1s often normal

Auscultation of the abdomen 1s of the greatest aid 1n the diagnosis of an
trapenitoneal mjury and if the penstaltic sounds are normally brisk 1 all
segments such a danger 1s a remote possibility If they are altogether absent
an wmitrapentoneal lesion 1s a certainty whereas should they be reduced to an
occasional tinkle or should they be audible only 1n one sector of the abdomen
such an injury should be suspected and the closest observation kept upon the
patient Further diminution of sounds an increase in the tenderness about
a wound 1n the abdormnal wall or any increase 1n the pulse rate are factors
that will then confirm the diagnosis i favour of an intraperitoneal njury

Rectal examnation should always be carried out 1 the doubtful case
as a rent 1n the pelvi rectal region may be palpated and the presence of blood
on the examning finger 15 usually indicative of a rupture

We have not found the obhiteration of the area of hepatic dullness by
free air i the peritoneal cavity of great value as m the cases 1n which this

sign has been present other more obvious signs have made the diagnosis
apparent
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these wounded The diagnosis must therefore depend upon the forward
medical officer and he should be very fanuhar with the symptoms and signs
of bowel perforation

The forward surgical umt dealing with these casualties must be so sited
that the delay between the evacuanon of such casualties from the forward
dressmg station at which the wounded man usuallv arnves some hours after
his ijury and their ammval there 1s reduced to a mimmum and if possible
should not exceed two hours  Apart from the actual tume lag long journeying
over rough roads and tracks adds to the shock from which the patient 15
already suffering so that s condition declines

The surgical umt however must be so placed that 1t 1s unlikely to be
required to be removed for some days after the last abdommal wound has
been treated as experience during the last war showed that early evacuation
after operation 1s not well borne by these patients The positioning of medical
umts requires therefore a careful balance between the considerations of war
fare and those of surgery and not unnaturally the two comaide more readily
m tumes of advance than n those of retreat

Evacuation by air ambulance will modifv considerably the siing of
medical units 1n a future war but caution 1s required 1 the transport by such
means of those with abdominal wounds Low flymg must be insisted upon as
mn higher fights gaseous expansion n the intestine will take place with the
result that bubbles of gas escapng from a perforation will break down any
natural sealing process that may have occurred and will convert a localised
mto a generalised pentomtis Sumtdarly in the post-operative phase when
any lines of suture 1n the intestines have not as yet finally healed high altitude
flying should be forbidden on account of the danger of their rupture

DIAGNOSIS

If the possimbty of intra abd al myury 1s thonght of 1n all cases of
gunshot wounds above the knee and below the axilla, the nussed case will be
yeduced to a rarity At the same tume 1t 15 equally cssential under the condi
tions appertawning 1n war surgerv and in the presence of other assoctated
gross wounds 1o avoid opening, the abdomen unnecessarly The diagnosis
must be as near certain as 13 possible and the attitude of undertaking an
exploration m case the bowel 15 mjured 15 one to be deprecated

In gunshot wounds the history 1s of httle help except that early vomiing
15 suggestive of an mtra abdominal leston  All do not suffer this symptom
but vormting within the first few hours of the receipt of an extrapenitoneal
JNJury was not COMMOn 11 QU eXperience with casualties in the last war

Tn blast wmunes due to an under water explosion the latter tncrdent will
have been recorded and those who are possibly suffering from an mtra
perstoneal mury often describe a feeling as 1f they had received a sudden
and severe blow in the back at the tume of the explosion sometimes assoctated
with a partial paralysis of the lower extremities Following rescue some of
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50 that operation can be delayed ull an optimum stage 1n hus resuscitation has
been reached but once the intraperstoneal rupture has been repared 1mprove
ment can somenmes be dramatic

GENLCRAI PRINCIPLES OF OPCRATIVE TECHNIQUE

In most cases 1t 1s best to explore the abdomen through a paramedian
meision after debnidement of the wound of entry rather than to enlarge the
latter and to carry out the operation through this approach A paramedian
meiston permits the complete examination of all the abdominal contents with
out difficulty whereas this essential exploration may well be hampered by an
meision the position of which s dictated by the site of the wound Where a
disruptive entry wound of the lower part of the chest has laxd open the pleural
cavity however 1t 1s best to enlarge this after wound debridement and by
cutting across the costal margin to convert 1t into a thoraco abdominal mncision
for the purpose of the exploration Intrathoracic injunies may then be dealt
with through the same incision as the ntraperitoneal lesion

Tt will be appreciated that in intrapenitoneal wounds multiple njuries
are often present so that in addition to one or more ruptures of the colon
perforations of the small intestine or damage to the solid viscera may well
co-exist  The small bowel must always be examined first and if injuries are
present these should be dealt with before searching the large mtestine and
treating any ruptures that may be found theretn To explore the colon effict
ently the small intestines must be packed off and 1f one or more perforations
are present and have not been repaired spilling of the fluid ntestinal content
with resultant severe pentoneat soiling 1s almost certan

If the site of the mjury 1n the colon 1s such that exterioration of the
damaged bowel will not give rise to gross flusd loss to the patient the ruptured
colon should be brought out on to abdomnal surface as a colostomv whenever
possible If the perforation of the bowel wall 1s mnute this general principle
of treatment may sometimes be disregarded and the leston may be oversewn
by a series of sero muscular sutures Nevertheless 1f this course 1s decided
upon the sutured puncture wound must be covered with tags of omentum or
of the fatty appendices epiploicae and where the site of the 1mjury makes
such a manoenvre possible 1t should be extrapenitonealised and a dramage
tube passed down to the area of repur If leakage does then occur the faeces
will discharge on to the surface of the abdomen and not disastrously mto the
ntraperitoneal cavity

The conversion of most wounds of the colon 1nto a colostomy 1s necessary
because the wall of the colon around the site of a rupture of more than pin
head dimensions 1s usually brussed to an extent not always apparent at the
tume of operation Moreover a highly heated fragment of metal may have
caused necrosts of the wall around its point of entrv  The infective nature of
the faecal content of the large bowel makes 1t probable that 1n the post
operative period 1nfection of the damaged wall will ensue It simple suture
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Probmg of an entry wound should only be carried out when the surgeon
1s still uncertain about the diagnosis for infection may be mtroduced nto its
deeper layers by this manoewre However mn circumstances of doubt this
shight nisk must be accepted The track taken by a small msstle passtng
through the layers of the abdomnal wall usually seals itself off quickly so
that 1t may be quite 1mpossible to follow 1t with a probe but 1n others the
depth to which the gwide may be passed without any undue pressure nd its
direction indicates that 1t must have entered the peritoneal cawity and that
operatton 15 essential

Where the 1njury 1s the result of blast or of a blow the same abdomnal
examinations with the exception of the last are necessary i formulating an
opinton and where doubt 1s still present 1t 1s only the frequent observation
of the patient and the recording of slight changes in the physical signs that
will enable the certain diagnosis of a perforation of the bowel to be made at
the earliest possible tume

If available a straight X ray of the abdomen may localise a mussile to
the peritoneal cavity and exploration 1s then essenttal even though signs of

wn ntraperitoneal rupture are mimmal or absent

Pre operative Treatment  Ant tetanus serum pemalhin and streptomycin
are gtven as soon as the patient 1s first seen and where the diagnosis 15
certain morphia 15 admimstered  Blood transfusion may be necessary m the
forward recewving umt and 1t 1s often deswable that this should be continued
during the stage of evacuation 1n war time to a surgical centre

If there 15 an abdommnal wound the skin surrounding 1t 1s gently cleaned
with normal saline  No attempt must be made to cleanse the eviscerated bowel
or to return 1t to the intraperitoneal cavity as adhesions which have already
formed may be disturbed and mfection spread rather than prevented As a
first a1d dressing 1t 1s best to sprinkle the wound and the extruded bowel lightly
with penicillin and sulphonamide powder subsequently covering both with
lint soaked m normal saline and bandaging the patients abdomen wath a
many tasled bandage Warmth sustained by blankets and by hot water bottles
1s essential during evacuation

On admission to a surgical centre the patient 1s taken to the resuscitation
ward where the blood pressure 15 recorded and treatment for shock com
menced The wutial reading of the blood pressure 1s of great mmportance as
with resuscitation 1t steadily mses 1n most patients Operation should be
delayed where progressive improvement is being mamtained until & mimmum
blood pressure of 100 mm systolic and 60 mm diastolic has been achieved

In those cases m which peritoneal contarmmnation 1s gross the return of
the blood pressure towards normal muts does not occur Tt 1s then no use
continutng blood transfusions and other resuscitative measures and the sooner
the patient 1s operated upon the better will be his chances of survival These
will not be favourable compared with those of the patient whose blood pressure
y nsing and whose general condution s correspondingly 1mproving
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distuption does occur the discharge 1s very much less than with a caecostomy
or ascending colon colostomy and as the wound 1n the large mtestine 15 extra
peritoncalised there 1s no danger of intraperitoneal leahage

To extrapenitoncahse this part of the large intestine after sts perforation
has been oversewn through the abdomunal exploratory meision a separate
shin tncision 1s made over it the muscles being divided 1m the direction of the
skin cut ‘The pertoneum ts now incised and after mobihsing the injured

Fic 141

Diagram to show the method of treatment of a wound of the caecum

or ascending colon The wound in the bowel has been oversewn and

exteriorsed  An 1leo transvers. colostomy has been carried out to divert
the faecal flow away from the site of the mpury

bowel 1t 15 drawn out on to the surface of the abdomen through tlus wound
The peritoneum 1s then accurately sutured to the damaged bowel so that the
hne of suture surrounds this region The latter 15 thus completely 1solated
from the general peritoneal cavity A dramage tube 1s passed down to this
area and the wound 1s very loosely closed

In wounds 1n which so great a distuption of the bowel wall has occurred
that resection 1s necessary a formal night hemicolectomy must be undertaken
Whilst this operation opens up further retroperitoneal spaces 1 which infec
tion can result 1t 1s to be preferred to any form of exteriorising operation
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of the rent alone has been carried out this 1s then extremely lhikely to break
down with resulting peritonitis

If multiple wounds of the same region of the colon are present 1t may be
possible to exteriorse them 1n the same colostomy loop Where two areas of
damage are widely separated as for example 1n one of our cases i which
perforations of the transverse colon and of the pelvic colon were present both
ruptures can be individually converted 1nto colostomies Sometimes the disrup
tion of a part of the colon may be so great or 1ts vascular supply so damaged
by the missile that resection will have to be undertaken The mortality assoct
ated with such resections m battle casualties 15 high but mainly on account
of the sevenity of the imitial injury and of the gross peritoneal contamination
that results from the widespread presence of free faecal matersal 1n the ntra
peritoncal cavity After the disrupted regron has been excised no attempt 1s
made to restore continuity except in mnjuries of the caecum or of the ascending
colon and the proximal and distal ends are brought out on to the surface of
the abdomen at the most convement sites In such mnjunes we consider it
madvisable to attempt to double barrel the two ends of the colon except
perhaps 1n some wounds of the transverse or pelvic colon Such a procedure
takes addrtional operative time and may well entanl considerable mobihsation
of the bowel both of which factors are contraindicated in the severely il
patient and 1n one 1n whom nfection 1s already widespread if they can be
avoided The problem of restoring continuity should be left unul the patient 15
fully recovered when 1t 1s not a difficult one

Where a haematoma of the wall of the colon 1s discovered during the
exploration of the abdomen 1t should be oversewn and covered with omentum

OPERATIVE DETAIL

Rupture of the Caecum or Ascendmmg Colon In conformity with the
principle of extenorisation of open wounds of the large intestine gunshot
njuties of this region were treated i the mutial phases of the last war by such
methods In battle conditions the maintenance of hydration of a patient dts
charging flurd faeces from such caecostomy or colostomy was difficult and
the discomfort and despair of the pattent who n addihion to being called
upon to endure often a multipheity of wounds was required to tolerate this
added burden tnduced surgeons to consider other methods of treatment The
author was amongst those who suggested that 1n such lesions the wound n the
caecum or ascending colon should be oversewn and extrapenitonealised with
dramnage down to the site of the suture In order to bypass the faecal flow
away from the wound an 1leo transverse colostomy was advised This method
carned out 1n practice proved infinitely preferable to sumple exteriorisation 11
the treatment of these injuries (Fig 141)

The 1leo transverse colostomy serves to short circutt a Jarge proportion of
the intestinal content away from the damaged caecum or colon so that the
posuibility of the sutured wound 1n the bowel breahing down 1s reduced  When
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draphragm 1s repured and the wound closed the pleural cavity being drained
by a closed drainage method

Rupture of the Descending Colon It 15 usually impossible to mobilise
this portion of the large intestine to an extent sufficient to allow the injured
area to be extertorised completely Nevertheless 1t 15 often feasible to extra
pertonealise the ruptured area through a stab tncision in the left lom n the
same way as s descnibed 1n dealing with wounds of the caecum (Fig 142)

In the fat subject with a parncularly fixed colon even this measure 1s
mmpossible  In such cases 1t s best to oversew the rupture and to remnforce
the suture line with the appendices epiploicae and with omentum the faecal
stream being interrupted by mnstituting a transverse colostomy The site of
the suture 1s drained through a stab wound in the flank

If the descending colon 1s grossly distupted excision of the region must
be undertahen This entails mobilisation of the splemic flexure the upper Iine
of section of the bowel being made through the distal transverse colon The
free end of the latter 1s exteriorised The lower line of section 1s made through
the upper part of the pelvic colon 1its free end being exteriorised similarly
through an incision made 1n the left thac fossa  As explained above no attempt
should be made to double barrel the two ends of the colon with a view to
facilitating the subsequent restoration of continuity

Rupture of the Pelvic Colon Injuries mvolving the upper part of the
pelvic colon are treated by exterionsation of the damaged region as a colos
tomy A rupture of is lowest part by nature of its position cannot be
exteniorised or brought out to the peritoneal level of the lateral abdominal
wall and can therefore only be treated by suture with remnforcement by
omentum or appendices epiploicae A large drainage tube 1s passed down
to the site of snjury through a suprapubic wound or through the Jowest part
of the paramedian incision and a pelvic colostomy 1s made to divert the
faecal flow from the damaged bowel

We consider that the latter 15 preferable to a transverse colostomy for the
following reason The colons 1n these nyured patients are often full of faccal
matenal If a transverse colostomy 1s made a large quantity of faeces will
thus pass over the line of suture 1 the pelvic colon soon after penstalsis has
returned mn the post-operative phase This 15 far more ikely to produce the
breakdown of the repaired rupture than the small amount requinng evacua
tion that 1s contained 1n the bowel below the level of a low pelvic colostomy

The tube draining the site of suture m the pelvic colon should always be
brought out through the suprapubic region and not through 2 stab wound 1n
the left 1liac fossa The former route provides for more direct dramnage and if
the suture line does break down and does discharge faeces these will escape
through the relatively short track In the event of a leakage with dranage
nstituted 1n the left thac fossa free discharge of the faeces through this site

18 less certain and the danger of a general peritonttis 1s therefore all the
greater
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Rupture of the Hepatic Flexure or Transverse Colon At the jevel of the
hepatic flexure the fludity of the faeces 1s considerably reduced so that 1n
wounds of this region the bowel can be exteriorised without the disadvantages
attendant upon exteriorisation at a hugher level Mobilisation 1s simple follow
ng duviston of the peritoneum of the upper part of the paracolic gutter and
that on the superior surface of the flexure The 1njured bowel 15 best exterior
1sed through a separate wound 1n the subcostal region

o Tor

Fic 142
Extrapertoneal exterionisation of a wound of the descending colon

(a) Mobilisation of the colon

(b) Exteriorisation of the bowel through a separate incision 1 the loin The pen
toneum 1s closely sutured around the rent in the colon

(c) D view of the colon

A wound of the transverse colon 1s also best brought out through a
separate ncision made over the site of the inyury though where the patient
1s severely 11l exteriorisation through the upper end of the main incision 1§
quicher Some mobilisation of the splemc flexure and upper part of the
descending colon may be necessary to achieve sufficient mobility of the distal
portion of this part of the large bowel to permit its reaching the anterior

abdominal wall

Rupture of the Splenic Flexure Injurses to this region mamly follow a
gunshot wound which has entered the body through the lower part of the
thorax and which 1 1ts course has penetrated the pleural cavity and the
daphragm  The rupture will therefore usually be exposed through a thoraco
abdominal mcision

The flexure 1s mobilised 1n the usual way and 1s exterionised as a colos
tomy through a separate stab wound made below the costal margm The
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Post operative Treatment This 1s simlar to that discussed 1n Chapter 1X
Subsequent restoration of continuity of the ntestinal track mn those cases n
which two colostomies have been established following excision of a portion
of the colon presents no great difficulties The two ends are separated from the
abdominal wall and following re-opening of the abdomen and subsequent
mobilisation they are trmmed and a direct end to-end anastomosis carried out

Extrapenitoneal Wounds of the Large Intestne By wvirtue of ther
anatomucal situation and the absence of a meso-colon these affect the caecum
and ascending and descending colons only The presence of such an njury
may be made very obvious particularly 1 the night side of the colon by the
presence of faecal matersal pouring from the wound n a patient who shows
no sign of an intrapentoneal lesion In other cases the penetration into the
bowel may only be revealed on exploration of the wound of entry

In all such injuries the wound overlying the bowel must be enlarged in
order to provide free dramnage so that loculation of the faeces with the associ
ated danger of spreading retroperitoneal tnfection 1s avorded In forward umts
further operative treatment 1s not indicated but at a base umt should the
faecal leak be severe and should 1t show no signs of lessening a diversion of
the faecal stream 1s required In lesions involving the right side of the colon
an 1leo transverse colostomy will be necessary and 1n those of the left side a
transverse colostomy

Should the fistula persist after an nterval of several weeks direct closure
of the perforation must be undertaken after full preparation of the bowel

Cases are occasionally seen 1 warfare in which the entry wound has
sealed 1tself off and the faeces have trackhed extensively nto the extrapert
toneal tissues The patient 1s then severely 1ll as a result of the accompanying
retroperitoneal cellulitis This region must be widely drained by enlargement
of the entry wound and a diversion of the faecal stream carried out
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