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PREFACE

IN writing o book on chinieal surgery 1t 18 today mamfestly :mpossible
to cover the subject completely, onutting nothing, unless 1t 1s ntended
to devote to 1t several 1olumes and upwards of & million words There
18, of course, nothing basically wrong i an ambtious approach of ths
and, but the result mnevatably becomes a reference work, apt to spend
the everung upon a helf rather than the knee of the student If on the
other hand, a book of readable length 1s the a1m, much must be left out
and 1t becomes of basic importance to decide at the outset for whom the
book 1s to be written and what standard of knowledge 1s to be reached

In the preparation of this book 1t has been my object to produce a
volume of help particularly to the postgraduate student working for
hus final FRCS examunation and the younger surgeon with a recent
hospital appomtment It 1s thus intended to supplement, and not to
replace, the standard surgical textbooks 1n general use m preparation
for qualfying exammations It 13 assumed that the reader already
possesses sufficient knowledge to um at a Fellowship and a surgical
career My object has been to build upon this and to raise his knowledge
to the desired level by selecting for discussion those subjects ;n which
1t seemed that a big gap existed between the rather compressed informa-
tion generally available outside specialized articles in surgical journals
and the standard expected in the Fellowshup and in particular to spot
Iight surgieal progress of the last ten or fifteen years

Thus m this book many common subjects will not even be men-
tioned 1f 1t 18 felt that they are adequately covered m standard works,
or that no important, progress calls for description The student wall, for

nstance, search 1n vam for accounts of appendicitis, bihary and renal
calculi and the differential diagnosis of cystic swellings of the neck
He will however find conuderable space devoted to the expanding
subjects of cardiac and vascular surgery and he will find certam organs
such as the cesophagus and the pancreas, which have only recently
become possible let alone profitable fields for major surgery discussed
m detail

Several subjects abviously pick themselves Surgery since the war
has so clearly advanced m consequence of improvements m anzsthetic
z;:;l:mquelz and measures for the control of luid and electroly tie balance
a relatively detailed account 15 obhgatory Various subjects such

as ncute mtestinal obstruction ulcerative cohtis general peritomitis and
1{;‘ particular malignant disease of daverse organs, are not new ones and
gure promuently i all previous standard books but have been
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meluded on account of recent new worh or because some change m
general opmion upon some important aspect has become mamfest
Other subjects, apart from those mentioned, such as hypertension,
portal hypertension and the adrenal glands are comparatively new, but
undoubtedly the province of the general surgeon and therefore not to
be omutted It may be argued that respiratory and cranial surgery 1s
the province of the specialist and might have been left out but I do not
hold this view Very great advances have been made m both of these
branches of surgery which should be appreciated by all general surgeons,
for the route to speciahization 1n either of these off shoots of general
surgery should tnvariably he through a proper gencral surgical traming

Finally, one or two subjects have been selected for discussion because
1t has been thought that thewr importance has not hitherto recerved
adequate recogmtion Thus, views on amputations particularly for
vascular disease have changed and the new prineiples which seem to
emerge are worth stating The infected hand clearly ments discussion
whilst the somewhat detailed account of the mjured hand seems to me
an mmportant melusion for thiy subject has hitherto been properly
dealt with only in highly specialized journals and the average general
surgeon has frankly httle idea of how much can be done with mjuries
of the hand, particularly gross mutilating mjuries occurnng m for
mstance workers in heavy industry, even though 1t 15 rightly, to the
general surgeon that these patients first come

Inevitably each individual teader will find some subject omitted
which he would like to have seen mcluded and attempts to make this
impossible would at least have doubled the length of this book In
apologizing now for such omissions as may appear sigmficant, I hope
that the deeds of my contributors will compensate for the msdeeds of
thewr editor and take this opportunity of thanking them for all the care
and trouble they have taken to cover so fully and concisely these
selected subjects

Ropraey Swurru
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CHATILR I
FLUID REPLACEMENT IN THE SURGICAL PATIENT

I 1s posstble that nearls as many patients are hilled by flnd
replacement s are cured by 1t The reason for thus «ad state of affairs
15 not that flud replicement 15 of itself 2 bad thing but that surgeons
do not understand this subject and the patients die as a result of this
1gnorance The obvious route for miroducing amything mto the body
15 through the mouth In this chapter the treatment of patients w ho
are unable to tahe their nourishment in this way will be discussed buy
1t 18 stressed that the um of all good pre and post operative care 15 to
restore mouth feeding as quickly as possible

Throughout this chapter the concentrations of electrolytes will be
expressed 1n milli cquivalents per hire and not 1n grams per hitre The
normal levels m the blood plisma are sodium 140 mI'q potassium
5 mEq chloride 100 mEq and bicarbonate 27 mEq per litre The
mull equty alent of 2 substance 1s obtaned by dniding the number of
mlligrams per Iitre of the substance by its atomic weight for monoy alent
elements and by 1ts atomic weight divided by 2 for divalent elements
What 1s the ady wntage of this? A good 1llustration 1s gisen by physio
logical or 1sotome salme, n the body sodum acts 1s a base and chlonde
as an acid—-this 15 the important thing A Iitre of phy siological s2line
contamns 3 54 gm of sodium nd 5 45 gm of chlonde this means
something to 4 chemust but hittle to a chimeian m fact most of us would
think that there was more of the aud chlonde 1on than of the base 10n
sodium  Converting to mull: equivalents produces the following result

3 54 gm Na — 23 (atormie weight)=154 mEq per htre
5 45 gm Cl — 35 5 (atomuc weight)==154 mEq per litre

Tt now becomes clear that such a solution contuns equal quantities
of the acid chloride 10n and the base 1on sodium  If one 1s not a chemist
1t 15 easier to understand changes mn the body’s electrolytes when the
figures are expressed m this manner

After a moderately severe surgical operation such as a partial
g1streotomy the following changes occur 1n the patient s metibolism
The patient produces little or no urine for the first 12 hours 1 some

partients there may be oligunia for as long as 48 hours The urinary

excretion of sodwum 15 decreased for 2 to 5 days and the excretion of

potassium 1s mncreased after this there 15 potassim retention and

mereased sodmum loss The body loses mtrogen for 5 to 7 davs and

weight 18 lost probably due to the oxidation of fat Recotery 1s rapid
1
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and m the absence of complications no special treatment 15 needed
The great thing 1s to 2vord doing harm by unnecessary flud or electro
Ivte replacement
Water It 15 of importance to remember that the output of urine
1s drmimshed after an operation The following cise history illustrates
the dangers of water mtoxication A vagotomy was performed for an
anastomotic ulcer after the operation the patient was given o con
tinuous mfusion of tap water per rectum He absorbed this and so he
was given more, m all he recerved 9 litres 1 24 hours He passed no
urine for 48 hours Allowing for 1 hitre per day of insensible loss he had
A positive water balance of 8 litres at the end of 24 hours and 7 htres
after 48 hours What happened® He had a senes of epileptic fits and
passed mto coma The plasma electrolyte readings before operation
were hwtmatoent 46 sodium 145 mEq, chlonde 102 mEq  after the
9 Iitres of rectal tap water they were hematoerit 33 sodium 110 mEq,
chloride 78 mEq We treated hmm by stopping s intake of water and
giving lim 450 mEq of sodwm chlonide mn 450 ml of water he
recovered from lus coma had a diuresis but remained disorientated
for days
The lesson from this case 1s that 1t 15 possible to poison a patient with
rectal tap water It has been stated that you cannot give too much flud
per rectum because the body willreject the excess This1s not true fluids
per rectum 1n the ;mmediate post operative period can be as dangerous as
fluids into a vemn A simple flmd 1ntake and output chart indicates the
water balance and attention to this will prevent water intoxication
Sodium and Chloride A fairly common complication of a partial
gstrectomy 1s for the stoma to remain obstructed for several days after
the operation This presents spectal problems These patients lose by
gnstric aspiration about 100 mEq of chloride and 40 mEq of sodium
per day (less if the gastrectomy has been subtotal) As a result they
develop a subtraction alkalosis because of the aspiration of more
chloride than sodivm At the same time they dev elop sodinm depletion
due to the absence of any mtake by mouth the loss in the aspirate
from the stomach and the fact that after 4 or 5 days the hidneys excrete
sodium i the urine even when the patient 13 depleted Potassium 1s also
lost 1n the aspirate and the urine The treatment of these patients may
be grouped under the following headings
Correct the alkalosis
Correct the sodium and potassium depletion
Guvo adequate calories
Do not gnve excess water
On the Surgieal Umt at 5t Mary s Hospital we gnve these patients
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2 litres of flwmid per day by mtravenous miuston (more 1f the msensible
flwd loss 15 mncreased) Thus 2 hitres conwists of 1 hitre of physiologieal
saline which contang 15¢ ml q of sodium chloride, and 1 litre of a
solution contmming 50 mk q of potassium chlorrde 50 mk q of sodium
chloride and 50 mLq of ammonwm chloride This provides every
24 hours 2 litres of water 204 mI'q of sodimm, 304 mEq chloride,
50 mEq potassium and 50 mEq ammonta [o provide calories we add
to each litre enongh glucose to make a 5 per cent solution (200 cxlories),
enough fructose to make a b per eent solution (200 calories), and enough
aleohol to make a 6 per cent solution (240 calories) This gives a duly
mtake of 1,280 calories It 1s stressed that this 1s not our routine post
operatie management after a partial gastrectomy, but the regime we
adopt 1f the stoma remains closed for three or more days

Alechol 18 2 very valuable addition to an intravenous mfusion It
provides calories, produces euphorna, cuses a diuresis and assists sleep
It 1s not wmtant to the vemns If ever I lm\? to have an intravenous
wmfusion I shall ash for 1t

Sodmm An excessive sodium take causes cedema Ths 1s
particularly likely to occur m the nnmc(?ate post operative period
when the hidney 1s not excreting sodium  JIn the words of Moore and
Ball (1952), “The provision of sodium 1s too easy” On the other hand
sodium depletion must be corrected Loss by gastric aspiration has
been discussed, m addition bile contang 1bhout 150 mEq per litre, an
1leostomy discharge 50 to 140 mEq per hitre and the feeces in diarrhcea
between 200 and 300 mEq per day

A low plasma sodium may be due to dilution of the blood (over
hydration) or true sodum depletion It 1s 1mportant to distinguish

between these two conditions The main ponts of clinieal difference are
histed below

Low Sodium due to Low Sodwum due to
Dilution Depletion

General State Drowsy Mental Changes Alert Apprehensive
Fits Weak

Tongue Moist Usually dry

Eyeball Tension  Normal Low

Pulse Rate Normal Raised

Temperature Normal Low

Blood Pressure Normal Low

Urine Volume Normal Usually low

Urme § G Low High

Urine Electrolytes Low Low

Heematocrt Low

High
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The treatment of a patient suffering from over hydration 1s to imit.
the mtake of water and m severe cases too give 4 concentrated solution
of sodium chloride The treatment of a patient suffering from sodium
depletion 1s complicated by the fact that these patients are usually
dehydrated and deficient in other electrolytes as well The plasma
potassium should be estimated and if low the patient grien potassium
chloride about 50 mEq per day but only after the sodium depletion
has been corrected and the renal function re established The sodium
should be replaced 1s both sodium chloride and sodium Iactate and
these patients nearly always benefit from a blood transfusion To quote
agam from the writings of Moore (1952) whole blood comes high on
the list of treatment for sodium depletion The moral 1s treat the
patient not the sodium concentration ’

Potassium  This 1s chiefly an mtracellular ion  In addition to that
excreted mn the urme potassium may be lost 1n gastric or intestinal
aspiration the freces ete A low serum potassium 1s particularly hable
to develop m any patient who cannot take food by mouth, because the
kidney 1s unable to conserve this substance and the unnary output of
about 50 mEq per day continues mn the face of depletion Chnieally a
patient suffering from potassium depletion 1s weak apathetic and even
comatosed the pulse 1s rapid and paralytic 1leus 1s common Replace
ment must be controlled with care particularly in patients with obiguria
or an mmpaired renal function

Protem and Blood After a surgicul operition the patient loses
protemn and mn an uncomplicated case the mtrogen balance will be
negative for about seven days this 1s followed by a perod of positive
balwnee and recovery It 15 of v 1lue to realize that protem either by
mouth or intravenously 1s poorly utihzed mn the immediate post
operitive pertod It 1s largely a waste of time and energy to try to
correct the negative nitrogen balance at this stage Conversely after
this period protemn grven either by mouth or ntravenously 1s a valuable
aid to recovery but it 1s unnecessary to give 1t in excess of requirements

Acute protemn loss results from hamorrhage tissue damage as in
burns or severe nfections such as general pertonitis If the loss 19

stiere enough the patient passes nto the cbinical state known as
surgical shock Replicement 1s an urgent necessity Of the factors
responsible for the degree of shock hemorrhage 1s by far the most
mportant so that early and adequate whole blood transfusion 1s the
most 1 2luable remedy There 15 a tendency to underestimate the amount
of blood lost during a surgical operation 1t 1s for example nearly 1 htre
m the average radical mastectomy and may reach 2 hitres in 4 difficult
case Grant and Reeve (1951) when commenting on the treatment of
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those war wounds classed as very large state that their high mortality
was due to the futlure to recogmizo the grossness of the hemorrhage and
to givo sufficient blood early and quickly

Plasma transfusions are often life saving n acute protem Joss
rssociated with burns or severe pentomtis The best guido to the
quantity of plasma required 13 the blood pressuro, and 1t 13 destrable to
gne sufficient plasma or whole blood to restore the blood pressure and
hematoerit readings to normal and heep thom there The disadyantage
of human plasma 15 the rish of homologous serum jaundice, this has been
reduced because the plasma 1s now made 1n small batches and not from
large pools as before  Plasma substitutes such as dextran or plasmosan
are of value in the treatment of surgical shock mn that they restore the
blood pressure and lower the hematoent reading

Protem hydrolysates are of httle value 1n patients suffering from
acuto protemn loss or during the first fow days after a surgieal operation
but they have a valuable place 1n the treatment of patients suffering
from chronie protein deficiency and in patients who some days after a
surgical operation are still unable to absorb protem from the ahmentary
tract In these latter patients the mtrivenous admistration of
protem hydrolysate 13 of uso

Fats These are the most prolific source of ealories The production
of a fat emulsion suitable for intravenous use will be a grent ads antage
Such an emulsion eusts and bas been used with success n the form of
a 15 per cent fat emulsion contaiming 1,350 calories per litre, but 1t 1s
not yet available for general use either in America or Britamn

Techmque
When food cannot be taken by mouth one of the following youtes
should be used as an ternative
A Nasal, Gastrostomy or Jejunostomy Tube Here a tube 1s mtro
duced mnto the upper alimentary tract and the patient fed through 1t
In the past cowplicated diets were worled out so that these patients
could be given an adequate food intake the domestic food hquefier has
made them less necessary Al that 1s needed now s for the ward sister
to place m the food hquefier the daily diet as supplied by the hospital
Latchen plus such obvious additions as water salt ete
faction it 1s fed down the tube m the usual manner If the
need of more food he can be given a second helpmg
Rectal Infusions  There 1s 2 tendency m some parts of the world
to abandon this route perhaps because 1t 13 old fashioned baving been
used smee Roman times Tt 15, however, an excellent route for the
admunustrition of water and after many operations a rectal infusion

After ique
patient 1s
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of 2 hitres of tap water pet day 1s all the patient needs until mouth
feeding can begm agan The dangers of overdosage hate been
mentioned

Subeutaneous and Intramuseular Infusions These are of value n
mfants and young children, particularly if hyaluromdase 18 added to
promote absorption Isotonic sodium chloride may be given by this
route but glucose should be avoided

Intravenous Infustons  These are superior to rectal or subeutaneous
mfusions because of the great variety of substances which can be
mtroduced with safety mto a vemn This route should be used whenever
an adult patient has to be fed parenterally for more than 48 hours
Che use of a fine polythene tube 1n place of a metal cannula or needle
has been an advance A fairly large needle 18 introduced mnto a vem
and the polythene tube passed through the needle mto the sem
for a distance of about 12 inches The needle 1s then withdrawn from
the vein, the poly thene tube temporarily disconnected from the mfusion
apparatus and the needle removed The ads antage of a polythene tube
over a metal cannula or needle 1s that such an infusion will run for days
or even weehs without thrombosing the vein a complication which can
be reduced still further by adding 25 mg of heparin to each Iitre of flmd
this amount does not nfluence the coaguabiity mn the general blood
stream

Intra-Arterial Blood Transfusion This 13 of value in the treatment
of severe oligmmic shock and the resuscitation of the apparently
moribund The amm 15 to force blood mto the ascending aorta so that the
circulation 1n the coronary +essels 1s re established In some cases the
need for this method of transfusion arises during an operation on the
thorax or abdomen under these circumstances a needle can be mtro
duced 1nto the aorta under direct vision In most other patients 1t
18 easier to insert a large needle into the aorta via the lumbar route
as used in aortography than to try to enter the lumen of a peripheral
artery which 1s Iikely to be contracted

Biochemical Estunations  The patient s water requirements can be
calculated from a flmd balance chart and a study of thns chart s an
essential part of all flud and electrolyte replacement In the pist the
estimation of the sodium and potassium content of blood plasma was
difficult and time consuming The result was that chnicians used the
ensily estimated urinary chlonde to predict the more 1mportant sodium
value This method of predicting the sodsum level from the chloride has
proved unsatisfactory and 1t should be abandoned n all hospitals large
enough to possess a flame photometer The sodium and potassium
content of any body fluid can be obtamed rapidly and casily with this
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apparatus  Our photometer on the Surgical Umt at St Mary’s Hospital
cost £70 to mal ¢ and we aro all able to use 1t
C G Ror
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CHAPTER II
RECENT DEVELOPMENTS IN ANZESTHESIA

THE past decade has been an important period in the development
of anmsthesia, and has been remarkable for the mtroduction of new
drugs and techmques and the advancement of the science and art of
an-esthesia to a specialty with a status equal to that of other branches
of medicine With thus improvement 1n status, the responsibihities of the
anesthetist have expanded to mclude the management of the surgical
patient before operation, and durmg the often critical hours following
operation W hilst this aspect of hus duties has become more important
as the scope of surgery has mereased, 1t 1s proposed m this chapter to
discuss only those developments n anwesthesia which have a practical
applhcation m modern ansesthetic methods

General Angesthesia

There can be no question but that of the new drugs introduced nto
anwsthesia 1n recent years intrayvenous relaxants have been the most
mmportant

Whilst modern nhalation methods of anzsthesia may be used for
mamtaming moderate degrees of relixation for prolonged periods or
extreme muscular relaxation for short periods without harmful effects
the mamtenance of prolonged relaxation solely by inhalation methods
may produce a degree of generalized depression of cellular function of
vital organs which many anmsthetists consider undesirable and tn some
cases even prejudicial fo the patient s recovery They have therefore
sought alternatine methods of producing relaxation n these errcum
stances The intravenous short acting barbiturates, though not anal
gesties when given m combmation with Nitrous Owide Oxygen will
provide 1idequate relaxation for short abdominal operations and will
give excellent results when admimstered by those famihiar with the
lhmitations of these drugs They are not degraded as quichly as was
previously thought and can be recovered from body fat 2 to 3 hours
after admimstration (Brodie et @l 1950) their slow redistribution
from this resery oir may delay recovery and produce a prolonged period
of post operatine depression They are therefore unswitable for major
abdominal surgery

In the past some anvesthetists and surgeons have preferred spinal
analgestr (subarachnord block) or locil analgesin combined with

8
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splanchmue block when mdicated, for the more exiensive and “shock”
producing operations for surgery for rehef of intestinal obstruction, or
when mhalation methods for other reisons have been considered
undesirable It 1s probable that hut for the ntroduction of the
‘Curare’ drugs the newer methods of regional analges:n to which
reference 15 made below would be moro extensnvely used than they are
at present
The mtroduction of the reliants has provided 2 new solution of
this problem m that muscular relaxation can now be mamntamed by
means of 4 drug admmstered mtrvvenoush  Rees and Gray (1952)
describe this new concept of anwesthesia as 2 triad the components of
which are Narcosis Annlgesta and Relavation thus it 1s now a common
practice to mduce sléep with a small dose of an ntras enous barbiturate,
to muntun narcoss ind analgesia at 2 hight level of anwesthesta and
provide relnnation with 4 curanzing  agent
The first of these agents to be employed successfully 1n an-esthesta
the alkaloid d tubocurarme chloride was crystallized from crude
tube curare bv H King of the Institute of Medical Research mn
London 1 1935 Tn 1939 working in New York with MeIntyre and
Gill he prepared - purified extrict of curare named Intocostrin, the
active principle of which 1s d tubocurarine Following the successful
use of this substance in surgery by Griffith and Johnson of Montreal
(1942) Gray and Halton of Liverpool (1946) published their report of
Tubarime  an aqueous solutton of d tubocurarine chlonde, and
Curare * was firmlv established 1n anzesthesia
In climeal dosage d tubocurarme produces muscular paresis or
paralysis by its inhibitory effect on the acetylcholine mechamism of
nerve 1mpulse transmussion at the neuromuseulir junetion It 1s
suggested that a sumlar inhibitory action on the preganglionic synapses
of the sympathetic and pwrasyw ous systems accounts
for the absence of shoch following surgery on curanzed patients
under Light anwsthesia D tubocurarme has a shght histamme action,
mamfested by a small and transient hypotension and occasionally by
bronchospasm It has a neghgible lipoid solubility and therefore does
not easily penetrate the cells of the body (Keele 1952) The exact
method of ehmmation 1s not yet known 1t 1s partly excreted unchanged
n the urime and partly according to Collier (1948) broken down mn the
liver and intestines
Following the imtroduction of d tuboceurarne a number of synthetic
rel'wantshhave been produced Myanesm the first of these to be used
1 anzsthesin has not a curanform action m that 1t depresses the
mnterneurons of the central nervous system Tt differs from the curares
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by producing muscular relaxation whilst sparing the muscles of respira
tion It sometimes causes haemoglobmuria and as a result of reports
of fatl cases of anuna following 1ts use, its employment m anwesthesia
has been abandoned, and its use hmited to the treatment of spastic
diseases of the central neryous svstem
Gallamme triodide (Flaxedil Syncurarme) first nvestigated by
Bovet et al (1947) 1s the most important of the synthetic long acting
¢ curares” m use at the present time Its ~ction 1s shorter and 1t has
less histaminic action than the natural drug It has a vagoly tic action,
but 1ts tendency to produce tachycardia 15 considered a disydvantage
Apart from economic considerations 1t would seem to have no advantage
over curare in chnienl usage
Decamethomum todide (C 10) has a chncal 1etion very simular to
that of curare Paton and Zums (1950) showed that 1t produces a
neuromuscular block by an excess of depolarization 2t the neuro
muscular junction end It may oceastonally produce prolonged apneea
and as there 13 no Lnown antidote_its use too, has been largely
abandoned
" More recently Succmylcholne iodide (Suxamethomum 1odide
Celocurm) which has an action stmilar to but shorter than that of C 10,
has been punfied in Sweden and used clinically by Thesleff (1951)
Sucemny choline chloride (Suxamethonrum chloride, Scoline) 1s bemng
used extensively m this country A single dose wall produce complete
relaxation from one to ten minutes and 15 useful for mtubation the
setting of fractures and other procedures requiring a short period of
mtense relixation It may be used for produemg relaxation towards
the end of an operation m preference to gallamme triodide or d tubo
curarine the hissive action of wluch persists for from 20 to 30 minutes
to ensure the return of muscular tone before the patient leaves the
theatre To prolong relaxation the dose may be repeated or the drug
gunen m a contmuous mntravenous ‘drip ' mfusion and 16 1s now bemng
used 1n this way for major abdommnal surgery with excellent results
Succiny lcholine 1s rapidly hyvdrolvsed m the body by cholinesterase
and acetyIcholnesterase mto succinyhic acid and cholme which are
natural metabolites and 2 marhed feature of the drug 1s the complete
and rapid return of full respiratory movements and muscular tone even
after 1ts prolonged use There have however recently been reported
cases of prolonged apncea foliowing njection of this drug and 1t 1s
suggested that patients sensitive to the action of sucemy Icholine have
a low pseudocholinesterase blood content It 1s however, possible that
some of these cases have been due to overdosage to hyperventilation
or to the use of anticholinesterise drugs which will prolong 1ts action
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A number of other synthotic curanzing substances with long and
short actions are bemng i estigated, but so far none hag been produced
which has advantages over thoso mentioned

Controlled Respiration

"Fhe management of hypopneen and apneea associated » ith curanza
tion 15 based on experience ganed m the use of techniques desenibed
by Guedel (1934) and Nosworthy (1941) 1y olving planned apneer wath
closed erreutt anesthesta Nosworthy’s method of “Controlled Respira
tion”, was designed primaniy to prevent medwmstimal “flap’ and
paradonieal Tespiratory movements, wnd to provide o quet field,
durmng surgery of the open chest By a combination of moderate
depression of the respiratory centre and a period of hypertentilation
with carbon diowide absorption, apneea_1s_produced _at n hght
level of cyvclopropane an-esthesna with an excess of oxygen, and
thereafter the patient 1s ventilited by mampulation of the breathing
bag The apneea produced by curarization 1s managed in the same way,
when paralysis of respiratory muscles 1s complete respiration 1s con
trolled, when only partial, nsmsted Furthermore, curanzation by
paralyzing the respiratory muscles and ablating intrathoracic reflexes
will not only permuit controlled respiration to be mmtiated at « hghter
level and with greater ease, but makes 1t possible to substitute a less
toxic and non explosi e mtrous oxide and oxygen mixture for cyclo
propane previously used m this techmque

For surgery 1n the open chest the advantages of complete control
of respiration are now generally conceded For major thoracic surgery
three methods designed to protect the sound lung or lobes from infection
or drowning by blood pus or flurd content of cysts are mn common use
(Nosworthy 1951) The affected lobes or lung may be 1solated by
ballooned suction blochers of the Magill or Thompson type positioned
under bronchoscopic vision or by a sold plastic blocher passed blind
(Pmson) The sound bronchus may be protected by a ballooned endo
tracheal tube passed blmd (Waters and Gale 1932) or under vision by
means of 4 special bronchoscope designed by Magill (1936) The third
method useful for chuldren or for upper lobectonmes 1 adults depends

on postural dramnage to provide the gravitational free dramage of
secretions (Beecher 1940 Parry Brown 1948)

The rapid inerease m the scope of cardiac surgery which now mecludes
operations on the heart itself, has presented new problems to anwmsthetist
and surgeon Many of the patients undergoing surgery on the heart
are very poor rishs and do not tolerate well disturbances of respiratory

or cardiac thythm during mduction of anwesthesia Premedication 1s
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by producing muscnlar relaxation whilst sparing the muscles of respira
tion It sometimes causes haemoglobinura, and as a result of reports
of fatal cases of anuna following 1ts use, 1ts employment mn an-esthesia
has been abandoned and its use lumted to the treatment of spastic
diseases of the central nervous system
Gallamme_triodide (Flaxedil Syncurarine) first mvestigated by
Bovet et al (1947) 1s the most important of the synthetic long acting
¢ curares’ m use at the present tune Its ~ction 1s shorter and 1t has
less lustamunic action than the natural drug It has a vagoly tic action
but 1ts tendency to produce tachycardia 1s considered a gwtage
Apart from economic considertions 1t would seem to hayeno adv antage
over curare in chinical usage
Decamethonium_todide (C 10) has a chmeal 1ction very similar to
that of curare Paton and Zumis (1950) showed that 1t produces a
neuromuscular block by an excess of depolarization at the neuro
muscular junction end It may occasionally produce prolonged apneea,
and as there 15 po hnown antidote_its use too, has been largely
abandoned
T More recently Sucemylcholine jodide (Suxamethommum 1odide
Celocurm) which has an action stmilar to but shorter than that of C 10
has been punfied mn Sweden and used climcally by Thesleff (1951)
Suceinycholine chloride (Suxamethomum chloride Scohne) 1s beng
used extensnely m this country A single dose will produce complete
relrxation from one to ten minutes and 1s useful for intubation the
settmg of fractures and other procedures requining a short pemnod of
tense relaxation It may be used for producing relaxition towards
the end of an operation in preference to gallamme triodide or d tubo
curarine the hssive action of which persists for from 20 to 30 minutes
to ensure the return of muscular tone before the patient leaves the
theatre To prolong relaxation the dose may be repeated or the drug
grven m a continuous mtravenous dnp mfusion and 1t 15 now being
used 1n this way for major abdominal surgery with excellent results
Suceiny lchohine 1s rapidly hydrolvsed m the body by cholinesterase
and acetylcholnesterase into suceinylic 1exd and cholme which are
natural metabolites and a marked feature of the drug 1s the complete
and rapid return of full respiratory movements and muscular tone even
after 1ts prolonged uso There have however recently been reported
cases of prolonged apnce~ followmg mjection of this drug and 1t 18
suggested that patients sensitnve to the action of sucemylcholine have
a low pseudocholinesterase blood content It 1s however possible that
some of these cases h1ve been due to overdosage to hyperventilation
or to the use of anticholinesterase drugs which will prolong 1ts action
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weah analgesic Action of mtrous oxude, allows narcos to bo mmnm,mcd
with a mummum of respirators depression and without hypoxin This
method first deseribed by Neff, Mayer and Perales (1947) and by Nelff,
Mayer and Thompson (1950), was introduced mnto this country by
Vushin and Rendell Baker (1949) and has gained rapidly m populanty
Tt 15 now bemng used extensiels i the mamtenance of anwesthesia for
all types of operations

The need to mamtmn artificnl respiration, often for prolonged
periods, and the difficults of regulating the phases of respirition
effiiently by manipulation of the rebreathing bag, has led to the
deselopment of machines designed to ventilato the patient automatic
ally Tollowmg the researches of Giertz i Stockholm, the Swedish
surgeons Frechner and Crafoord, mn collaboration with the Anderson
of the Swedish firm AGA designed a combined anwesthetic and ventilag
g apparatus which was suecessfully used by Gordh and March for
major thoraeic surgery Morch later designed a stmpler machume in
which the phases of respiration were controlled by means of a pump
In this country Pmson (1944) described a “pulmonary pump of his
own design and 1 1949 reported 1ts successful use over 1 period of four
years Musgrove (1952) after revtewing the results of research on
mechamcal and automatic control of respiration, deseribes the essential
mechamsm of 3 British mchine which 18 now 1n commeraial production,
the Blease pulmoflator This machine will mensure and reproduce the
tidal volume of the patient, can be regulated to synchromze with the
patient’s own resprratory efforts when these are present and wall
reproduce them when controlled respiration 18 mnstituted all phases
of respiration can be vaned at will and at such pressure as 13 required
Esplen (1952) and Wilhams (1952) hav e designed machines with stmlar
features which wall soon be 1n production on a commercial seale

Though at present many anwsthetists express a1 preference for
manual methods of control the advantages of rhythmic ventilation
ab a fixed and adequate level and the qmet surgical field produced by
mechanical regulation are such that 1t 1s probably but a matter of time
before antomatic control will be regarded as essenttal for all major
intrathoracic and upper abdominal operations

Controlled Hypotension

There are three methods at present bemng mvestigated to secure a
comparativels bloodless field for aperations m which otherwise uncon
trollable blood loss may endanger the Life of the patient the vitahity
of delicate structures or obscure the surgrcal field

Gnffiths and Gullies (1948) descrbe therr method of inducing
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directed towards lowering the metabolic rate by comparatively large
doses of opiate and barbiturate, and children especrally should be hept
ool during operation on a chilled water bed (Millar, 1951) A tranqul
mduction 1s assured by means of thiopentone mtravenously, and
mtubation performed, after topreal analgesia of the upper respiratory
tract with the assistance of a relaxant

Angpsthesia 1s mamtamed under complete respiratory control, with
a high percentage of ovvgen and mimmal supplements of volatile
an-esthetic or intray enous analgesic, many anzwsthetists consider ether
with maximum oxy gen preferable to other an-esthetic combinations for
the ‘bad’ msk patient Cirdiac arrhythmias are controlled by the
prophy lactic administration of quinidine before operation, and procaine
intrayenously during operation (Burstem, 1940, 1946, Hutton 1951)
Should dangerous hy potension develop the procame drip 1s temporarily
stopped, and a vasopressor injected 1f necessary Blood 13 usually grven
throughout operation, massne transfusions mto two vems sumul
taneously are sometimes required to replace the ramd and profuse
hzmorrhage which though at present an unas ordable hazard mn opera
tions on the heart may soon become controllable (see Chapter XX VI)

It 15 the opmon of some anwmsthetists that for surgery below the
diaphragm controlled respiration more particularly if excessty e pressure
1s apphied to the rebreathing bag may impede the venous return and
s0 prevent adequate cardine filling and lead to a diminution of cardine
output and that alveolar gaseous exchange 1s more effictent when
spontaneous respiratory movements are permtted to persist They
therefore prefer either to mamtain anasthesia and secure relaxation
with well established agents and methods and to complete relaxation
with a euranzing drug only m difficult or resistant subjects or to induce
and mamtam anasthesta at a Light level and by njection of the
curarizing agent 1n fractional doses to provide relaxation without
complete apnaea  Others consider that complete control of respiration
1s preferable because of the technical difficulty of synchromzing pressure
on the breathing bag with the patient s insprratory efforts, and of the
potenti] dangers of mjudiewous attempts to mflate the lungs darng
the expiratory phase Gray and Rees (1952) recommend controlled
respiration for all abdominal surgery and find that smaller doses of
relaxant and anwmsthetic agent are required w hen this techmque 1s used

Curanzation will permit anmsthesia to be mamtuned with mtrous
o:gdc oxy gen muxtures containmng at least 20 per cent oxygen supple
mented when required by muumal concentrations of a volatile agent
or fractional doses of thiopentone The substitution of pethidme hydro
chloride for thiopentone the analgesic action of which reinforces the
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of the cerebral, coronary and hepatic_circulations, should a reduced
cardiac ontpitt be assocrated with an absence of vaso constriction 1n
the renal y essels or vessels of the body and shin There 1s no doubt that
fatal and non fatal accidents have occurred following the use of con

trolled hypotension, and until more 18 known of the nisk mvolved, 1t
would seem clear that this technique should beresers ed for those casesin
which hremorrhage cannot be controlled by safer methods, and forwhich
such control 1s considered to be essential for the safety of the pattent
or the success of the operation planned

Regonal Analgesia

An mteresting development 1n recent jears has been the more
extensie use made by anwesthetists of regionil analgesic methods
often combined with light covering narcosis Local mnfiltratton com
bmed with subeostrl paravertebral and braghinl plexus bloch 19
preferred by some an-esthetists and surgeons for the modern operations
for thoracoplisty, though others now consider that hght general
anzesthesia with control of cough reflexes by curanzation afford greater
protection agamst spread of mnfection Rowbotham s method (Row-
botham 1945} of combined local mfiltration and general anwesthesia
for surgery of the thyroid 15 well established and similar techmques
have been developed for surgery m other regions (Dodds, 1949) As
result of experience gained 1n methods of local nalgesia anmsthetists
are to an mcreasing extent being called upon to carry out therapeutic
and diagnostic blochs Minmét and Gillies (1948) survey some of the
conditions for which blocks are now bemng used

Spipal analgesia (subarachnoid block) has never been as extensively
used 1n this country as on the Contment and 1n Amenca though some
anmsthetists and surgeons employ 1t 1n preference to other techmques
for abdomnal and pelvic surgery i general 1t has been reserved for
selected cases for which 1t 1s considered to be specially indicated
Followmng a wave of enthustasm 1 the period between the two wars
durmg which Howard Jones (1930) and Etherington Wilson (1934)
made important contributions to the techmque reports of meningifis
and other serious neurological sequelw discouraged many anmsthetists
from usmg this method and the recently introduced methods of
fractional spinal anzsthesta (Lemmon and Paschal 1942 Tuchy 1945)
which necessitate injection of the repeated doses of anmsthetic drug
mto the subarachnoid space erther by way of a malleable needle or
catheter left in situ have only been used to a himted extent in this
country  Extradural blogh (epidural block) of the spmal nerves marks
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hypotenston for splanchmcectomy and sympathectomy, based on
expertmental work of Vehrs (1931) A low ntradural concentration
of procame 1s used to produce differential spinal block, totalsympathetic
block 15 produced with loss of arteriolar tone and a mmimum of sensory
and motor paralysis The patient 15 put n a steep Trendelenburg
position and the operation completed under light narcosis in the lateral
jack Lnife position, poohng of blood occurs m the dependent parts,
gravitational dramnage ensures adequate filling of the heart, and artificial
ventilation a lngh concentration of oxy gen 1 the blood Bromage (1951)
achiey es a similar result using extradural block according to the method
of Dogliotts

Enderby (Enderby, 1950, Enderby and Pelmore 1951) has intro
duced a method of produemg sympathetic block and consequent loss
of arteriolar tone by the mtrayenous injectton of hexamethonum
Bromido (C6) or Pentamethomum Jodide (C5) The patient 1s
positioned after induction of anmsthesia, so that the site of operation
18 elevated and an appreciable v olume of blood dramed nto the atome
arterioles the method of indueing hypotension 13 essentially the same
as that described above

The third method 1nvolves bleeding of the_patient from an artery
generally the radial untal the blood pressure has dropped to the desired
level the blood switably stored 1s returned to the circulation under
pressure towards the end of the operation or sconer should the need
anse  Bilsland (1951) using an apparatus based on that deseribed by
Hale (1948) has used this method for cramal surgery Mortimer (1951)
has devised an improved apparatus which permits the return of the
blood with less sk of contamination, and which he claims lessens the
nish of emboli oceurring m the region of the arterial cannula by
providing a slow ntra arterial continuous heparin drip

Controlled hypotension 13 now bemg widely employed 1 many
brenches of surgery and surgeons who have experience of this technique
speak. enthusiastically of 1t Thus Mercer and Scott (1952) state that
they have been usmg methonium hypotension for all major procedures
particularly on hip and spme and McIndoe (1952) considers this tech
nique  makes certain lengthy procedures (for plastic repairs of face and
nech) both expeditious and safe  The dangers of induced hypotension
are however recogmzed Haywird (1952) referming to the risk of
cardiac insufficiency developing m patients with coronary disease,
states that this condition may be present in apparently healthy patients
with normal electrocardiograms  Shackman et al (1952} have shown
that dunng methonium hypotension (with cyclopropane ansesthesia)
cardiac output may be dimnished and indicate the danger of anoxia
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dionide 1n the expred gases (Brinhman, 1952, R van Eck, 1952) are
methods now being dex cloped to provide accurate data from which the
state of the patient may be deduced dunng mduction, mamntenance and
recovery from anwesthesin It 13 to be hoped that further developments
on these lmes will ensure the reversibihty of suspended physiological
functions and the safe emergence of tho patient from an-esthesia
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an important adsance in techmque as tho analgeac solution 1s injected
mto the epidural space, the nsh of damage to the cord or of meningitis
1s avorded, and the meidence of headaches much less frequent  Turst
suggusted by Pages (1921) the mothod has been developed m Italy
by Dogliottr (1933) by Gutierrez of Argentina (1933) and Odom of the
USA (1936) and mtroduced nto tlns country by Dawking (1945
1949) Durrins (1947) has used a lugh bloch for thoraue surgers and
Bromage (1951}, basing s conclusions on the results of 355 e1ses of
major surgery over a period of three vears considers the operating
condittons obtuning with this method and the immediate post

operative conditions of the patients tho best available at the present
time'  Ablett Dawlms and Stecdd (1951) wsig vlocun, a recently
mtroduced substitute for procunc (Gordh 1919, Wilson and Gordon

1952) have lowered the fulure rate from G to 3 per cent and clum a
greater degree of analgesia compared with other analgesie drugs and
state that m their opinion this method of acluesmg rehef from pun m
mjor surgory 15 better thain any vet devised for the bad nsh patient

The disadvantages of this method are the oceasional fulures even m
the hands of those experienced m the techmque the danger of aceidental
mjection wto the subarachnowd space with a posably fatal outcome

ot mto the ligumentum flvvum when sloughing of the shin mav result
(Dwwhms 1951)

Caudal analgesia produced by depositing the analgesic i the
epidural sprce by way of the sicral hintus has guncd some populanty
i this country Whilst at 1s most uscful for obstetric procedures
(Hingson 1949) Thorne (1950) has used it with success for projﬂt
ectomy 1nd hemorrhoidectomy  two surgreal operations for w heeli it 1s
particularly switable

At the present time eprdural analges:t 15 being used to an increasing

_extent and 15 displiemng subarichnoid block as a method of choice
when regional analgestt 13 mdicated

The plice of the newer techmeues m modern anwesthetic practice
has not yet been determined methods iy olving extreme phy siological
disturbances are subjcet to criticism and the use of simpler methods
often urged for occisions on which these newer techniques are not
specifically mdicated If as now seems probable control of eardine
rhythm 1s to be added to the other controls which are such a marhed
feature of present day anwesthesin more aceurate means of assessing
the patient s condition during operation would seem to be essential
Control of the depth of anwesthesia by electro encephalographic record
mgs (Courtin efal 1950 Kiersey efal 1951 Bickford, 1951) and scrial
estimations of oxygen tension i the wrculating blood and earbon
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dioxade m the exprod gases (Brnkman, 1952, R van Ech, 1952) are
methods now being des eloped to provide accurate data from which the
stato of the patient may be deduced durng mduction, mamtenance and
Tecovery from anwsthesin 1618 to bo hoped that further developments
on these lmes will ensure the reversibiity of suspended phystologieal
functions and the safe emergence of tho patient from anwesthesia
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CHAPTLR III
CANCER OF THE MOUTH AND PHARYNX

Patieats with cancer of the mouth and pharynx comprise shghtly
less than 3 per cent of the total number of those dying from cancer in
England and Wales at the present time  In recent years as a result of
advances m the methods of treatment the outlooh for patients with
the disease 1s more fay ourable, especinlly when they are treated during
an early stage

Cancer of the Mouth

Carcinoma 1s the commonest form of malignant tumour encountered
1n the mouth and 1s therefore chiefly considered It affects mnles three
times more often than females and they are usually over 60 The
frequency with which the various parts of the mouth are affected 1s
shown by the figures set out 1n Table 1

TaBLE 1
Caxcer oF THE MouTH SiTE INcipENCE (Raven 1933)

Site No of Cases Per cent
Tongue 219 60 0
Floor 75 222
Lip 20 59
Roof 10 30
Cheek 7 21
Alveolus 8 18

Total 337 100 ¢

The disease manifests many comparable features m all these sites but
the treatment differs m certain respects and the end results acheved
vary according to the situation and extent of the growth

Etiological Factors and Pre-cancerous Lestons Durmg the seven
teenth century there was a great increase in the number of patients
with caremoma, of the tongue m this country, and D Arcy Power (1919)
thought this reflected the mncreased meidence of syphils and the habits
of smohing tobacco and consummg alcohohie spmits which had grown
during the sivteenth century He put forward the view that the
predisposing cause of this form of carcmoma 1s degeneration caused by
spirocheetal mfection which 15 accentuated by mcreasing age and

19
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alcohol the exciting cause being local irmtation of the tissues by
tobacco and infuetion

Precancerous lestons mnclude traumatic ulcers caused by irmtation
from sharp teeth or badly fitting dentures, leucoplahin, and bemgn
tumours, especially papillomas The cause of a traumatic ulcer should
be removed and a biopsy performed The treatment of leucoplahin
meludes the ehmmation of any obvious wntating cause and Leeping
the patient under observation so that a biopsy of any suspicious
hypertrophie area can be done Patients with leucoplahin of short
duration appear more likely to develop carcinoma mn 1t The onset of
malignancy 1n benign lesions 1s usually shown by ulceration induration
and rapid extension they are removed before these changes superiene

Symptoms and Signs A full description of these 1s unnecessary s
they arce well known, but attention 1s called to the appearances of the
early lesion A small ulcer usually appears in the buccal mucous
membrane with an indurated edge and 1t soon develops the features
of a destructive neoplasm In others there 15 a papiliferous tumour
with an indurated base which 1s covered by intact mucous membrane
Rarely a flat plaque 1s found covered by smooth mucous membrane
Sometimes there 1s a diffuse caremoma which causes contraction and
fisity of the tongue, or multiple neoplasms appear in the tongue or
other parts of the mouth

Spread of the Disease  Ihis oceurs by direct extension to adjacent
tissues 1 the mouth wnd oro pharynx by the lymphatics to the
regional lymph nodes 1n the nech less commonls by the blood strexm
and rarely by direct implantation Iower down the alimentary canal
the pharynx or cesophagus There 1s 1 rich Iymphatic drainage from
the tongue and floor of the mouth and the Iymph nodes m the neck
are closely connected so that the more malignant neoplasms n this
region may metastasize widely 1 both sides of the nech The Iym
phatic drunage of the lip 18 less rich and the regional Iymph nodes
are less numerous The frequency with which carcinoma of different
parts of the mouth gives rise to lymph node metastases 1s varable
and 4 number of factors may account for 1t These mclude local tissue
resistance the richness of the lymphatic dramage, the microscopie
t1 pe of the neoplasm and 1ts biological properties The relatr e frequency
15 tn this order—carcmoma of the tongue and floor of the mouth the
bucea! mucosa the lower gingrv2 and the hp

Treatment In these patients there 1s often a severe degree of oral
sepsts and cares of the teeth which must be treated When the Wasser
mann reaction 1s positrve a course of nti syphilitic treatment 1s given
and the patient s general health 15 built up as much as possible by the
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usual means The treatment of the fifdiidual lestons 1 the mouth 1s
considered separately , and finally the treatment of the regional cervieal
Iy mph nodes 1s described

Carcmoma of the Tongue

The treatment of speeific varieties according to site 1s deseribed s
follows

An early carcinoma, especially of the papilliferous type whick s
situated at, or near the ip A wide local wedge excision 13 recom
mended with reconstruction of the tongue The incisions are placed ¢
least 2 5 em away from the macroscopic edge of the growth

A carcinoma situated 1n the lateral border of the muddle part This 1s
treated by rdiotherapy using mterstttial radum necdles which are
mserted Y¢rtically into the tongue I em apart around the circumference
of the grow

A carcinomg 1 the body Tlus 1s treated 2 sumilar way with
nterstitial n;}m\r;eedlei

A carcinoma 11 the pos
terior third A course of
telerndium, or high voltage
X ray therapy 1s advised as
this region 1s relatrvely n
accessible through the
mouth and tumours i this
sitnation are usually radio
sensitve

A diffuse carctnoma A
total glossectomy 1s advised
when the patient s general
condition 1s satisfactory and
the cervical lymph nodes
are operable

Multrple carcinomas A
pre operative course of tele
radum, or lugh voltage X-
ray therapy 1sgiven followed
by 2 total glossectomy
when the patient’s gencral il
condition 1s satisfactory and ~ Fe 31

oo T (mecalfp}lllowgmph of a patient with

e cervieal Iy mph nod 0 carcinomas of the tongue There 13 a lar
blo (F -y mp! €>are  carcmoma nvolving the anterior two thirds o
operible (Figs 1 and 2) :)htrdnghc aide the smaller growth m the left
A carcinoma i th order 18 not shown The whole tongue 1s
eunder  unhealthy with multiplo fissures and leucogtalin
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aleohol the exciting ciuse bemg local irmitation of the tissues by
tobacco and infection

Precancerous lesions nclude traumatic ulcers enused by irmtation
from sharp teeth or badly fitting dentures, leucoplalia, and bemgn
tumours especially prpillomas The cause of a traumatic ulcer should
be removed and a biopsy performed The treatment of leucoplakia
ncludes the ehmnation of any obvious wrntating cause and heeping
the patient under observation so that a biopsy of any suspicious
hypertrophic arev can be done Patients with leucoplahia of short
duration appear more hkely to develop carcinoma n 1t The onset of
malignancy 1n bemign lesions 1s usually shown by ulceration, induration
and rapid extension they are removed before these chinges supervene

Symptoms and Signs A full description of these 13 unnecessary as
they are well known, but attention 1s called to the appearances of the
early lesion A small uleer usually appears i the buccal mucous
membrane with an mdurated edge and 1t soon develops the features
of a destructrie neoplasm In others there 18 1 papilliferous tumour
with an ndurated base which 1s covered by mtact mucous membrane
Rarely a flat plaque 1s found covered by smooth mucous membrane
Sometimes there 1s a diffuse carcmoma which causes contraction and
fiity of the tongue or multiple neoplasms appear in the tongue or in
other parts of the mouth

Spread of the Disease This occurs by direct extension to adjacent
tissues m the mouth and oro pharynx by the Iymphatics to the
regional ly mph nodes m the neck less commonly by the blood stream
and rarely by direct implantition lower down the wlimentary canal m
the pharynx or wsophagus There 1s a rich lymphatic dramnage from
the tongue and floor of the mouth and the lymph nodes in the neck
are closely connected so that the more malignant neoplasms m this
region may metastasize widely 1n both sides of the neck The lym
phatic dramage ot the hip 1s less rich and the regional lymph nodes
are less numerous The frequency with whuch carcmoma of dafferent
parts of the mouth gives rise to lymph node metastases 1s variable
and a number of factors may account for 1t These include local tissue
resistance the richness of the lymphatic drainage the mucroscopic
ty pe of the neoplasm and 1ts biological properties The relative frequency
15 1 this order—carcinoma of the tongue and floor of the mouth the
buccal mucosa the lower gingrva and the hip

Treatment In these patients there 1s often « severe degree of oral
sepsts and cares of the teeth which must be treated When the Wasser
mann reaction 13 positive a courso of antr sy philitic treatment 1s given
and the patient 8 general health 13 butlt up 1s much as possible by the
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mandible ean be reconstructed using a polvthene graft, but the dis
ability 15 not great when this 15 not done for example n an elderly
pntient

Fic 33 Chmcal photograph of a patient with an extensive

careinoma 1n the floor of mouth This was treated with teleradium

maximum do<e of 6534 R was given to the primary growth and
4780 R to the regronal lymph nodes 10 58 days

Recurrent carcinoma or carcinoma which 18 uncontrolled by srradiation
treatment If the patient s general condition 1s smtable for a mayor
operation and the regiond lymph nedes are operable, a radical exesion
of the floor of the mouth should be performed

Buccal Aspect of the Cheek

There are two main types of carcnoma to consider

Carcinoma 1nrolting the angle of the Mouth 'The best method of
treatment 1s wradiation of the growth by interstitial radium needles
mserted as follows One half of the upper and lower lips on the affected
side of the mouth are sutured together with mterrupted sutures of
nylon to form a solid block of tissue m which the neoplasm 1s situated
Radum needles are then mserted horizontally at « distance of 1 cm
apart umformly 1n the tumour and surrounding tissues (Figa 4 and 5)

Caremnoma sn the centre of the Cheel, Thus 1s usually treated by a
course of teleradm If the disease 1s not controlled by this means,
or 1t recurs later the area 1s destroyed by the diathermy cautery



aspec! A course of tele
racwum therapy 18 recom
mended

A carcinoma infiltrating
contiguous tissues These
mfiltrated tissues include
the floor of the mouth, the
mucous membrane of the
aly eolus and mandible, the
fauces and tonsil and the
hypopharynx If the bone
1s not miolved 2 course
of teleradium therapy 1s
advised When the man
dible 1s mfiltrated 1t may
be possible to combmne -
resection of the mvolved
portion of the jaw with 2
partial glossectomy 1f the
cerviel Iymph nodes are
operable

A recurrent carcinoma

ke 32

Chinical photograph of the same
patient (Fig 1) after a course of high voltage

X irradiation to the tongue total dose 22,0 R
21 days
of the has and

the wrradiation reaction 13 shown the tongue
bewng smooth and a membrane has formed
Subtotal glossectomy and bilateral block dis
section of the neck were performed subsequently

or one uncontrolled by
wrradiationtreatment W hen
the patient s general
condition 1s satisfictory
and the local disease can

m stages

be eradicated with the
regional lymph nodes = partial or total glossectomy should be done

Floor of Mouth

Tho treatment given depends upon the extent of the disease and
the following climcal types are deseribed

A small carcinoma confined to the Floor of Mouth This 1s treated
by nterstitial irradiation with radium needles

An extenswe carcinoma confined to the Floor of Mouth A course of
wradiation with teleradium 15 given (Fig 3)

A carcinoma whick has spread to the Mandible When the adjacent
bone 18 mvaded rrradiation 1s unsuitable because of the sk of bone
necrosis Therefore if the patient s general condition 1s satisfactory and
the regional lymph nodes are operable a radical excision of the floor
of the mouth and the mvolved part of the mandible 1s done The
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19
-t

Root of Mouth

A earcnoma may occur m tho hard or soft palate, and 1t 13 usually
treated by a course of teleradium I this treatment fails, radieal surgical
excision should be carmed out provided the regional lymph nodes are
operable

The Alveolus

A distinction 18 made between a carcinoma confined to the mucous
membrane and one which ifiltrates the subjacent bone The former
18 treated by o course of rrradiation wath teleraidium When the bone 1s
myolved wide surgieal excision should be performed if the regional
lymph nodes are operable Reconstruction of the mandible with 1
polythene graft may be done at the same operation

The Lap

Carcinoma of the lip vames m 1ts extent and different forms of
treatment wre required

A carcinoma less than 1 5 ¢m diameter A wedge shaped excision of
the affected part of the lip 13 performed with reconstruction

A carcinoma greater than 1 5 cm diameter This lesion also penetrates
deeper 1nto the substance of the hp and a course of mradiation with
teleradum 15 given  Surgical exmsmion would produce too much
deformity

Recurrent or a carcinoma uncontrolled by wrradiation A wide surgical

resection of the mvolved part of the lip 1s necessary followed by a
plastic reconstruction

The Treatment of the Regional Lymph Nodes m the Neck m Carcinoma
of the Mouth

General Considerations  The cervical Iy mph v essels and nodes which
drun the buccal cavity especrally the tongue and floor of mouth are
numerous and form o large mtercommumnecating network i the nech
The lymphatics of the lip are more localized When the carcinoma
crosses the midline of the mouth the Iymph nodes 1 both sides of
the neck may contun metastwses this sometimes oceurs with umlateral
disewse  If a cervical block dissection 1s required, 1t must be a complete
operation This 15 done when the lymph nodes are found to be enlarged
on chmeal examination except when one of the following contra
mdications 1s present The primary careinoma cannot be controlled
distant metastases re present the lymph nodes are fixed to deepe;



Fiac 34 Clnual photograph

of a patient with a carcinoma

mm the buccal aspect of the
left cheek

Fig 35 Chnieal photograph
of the same patient (Fig 4)
after freatment with inter
stitial radium needles the
dose given was 400 P
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TasLr 2

Carcrvosta oF e Mourn  Fp Rrsurts 1v 800 CASFY TRFATED AT THF Rovawn
Cavcer Hosrirat.  (Ledlie and Harmer 19.0)

Site 5 Year net survnal rate with all
methods of treatment

Wathout 13mph With Iymph
node metastases  node metastases

Lip 819 28 0¥

Posterior third tongue

Whole tongue l

Anterior Pillar Fauces 35% 78%

Soft Palate J

Tonsil

Anterior two thirds tongue 32/ 9 0%

Upper alveolus and hard palate lower alveolus

buccal mucosa floor of mouth and nferior sur

faco of tongue 38Y 13 5%

Cancer of the Pharynx

Thus 135 one of the most serious forms of malignant disease, as 1t 13
associated with a high mortality and a severe degree of suffering for
the patient The disease will be considered 1n each part of the pharynx

The Nasopharynx

A number of malignant tumours occur m this situation and include
teratoma endothel lymphoepithel Iymphosireoma, myxo-
sarcoma chondrosarcoma fibrosarcoma and caremoma Those which
are rmore commonly seen are described

Lymphoepithel Ths ¢ probably anses from structures
called lymphoepithelial organs which are eollections of lymphord tissue
m the mouth and pharynx It develops t a relatively slow rate and
15 frequently small when first seen with a nodular and superfieially
ulcerated surface which bleeds easily A prominent feature 13 the early
enlargement of the cervical lymph nodes which are usually discrete
and mobile and may become large later

The larger tumours cause symptoms which include difficulty mn
breathing spealung and swallowing Direct mvasion of neighbouring
tissues also occurs and widespread metastases may develop later
especially mn the spme

Treatment The tumour 15 very radiosensitive and treatment by
nradiation of the primary growth and regional Iymph nodes 1s carred
out The best results are achieved when there are no lymph node
metastases but recurrence 1s frequent at the primary site
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structures which cannot be removed the patient s general conditron
precludes the operation

When the 1y mph nodes 1re not palpable the patient 1s hept under
observation and exammed every month for the first year and at
nereasing intervals afterwards If any enlargement of the lymph nodes
occurs a block dissection of the neck 1s done at once

Special Considerattons The complete block dissection operation
mcludes the removal of the submental nodes (when the anterior
structures 1 the mouth are affected), the submaxillary nodes with the
superficinl part of the submaxillary salinary gland and the upper and
lower deep cervical lymph nodes Care 1s taken to remove any of the
submaxillary lymph nodes wiich he on the outer side of the mandible
close to the facal artery In addition to these structures the following
are also excised the platysma, sternomastord, omohyord posterior
belly of the digastric and stylohyoid muscles, and the mternal jugular
vem The connective tissues are excised over an arer which extends
from the mastoid process and horizontal ramus of the mandible above
to the clavicle below and from the midline of the neckh to the anterior
border of the trapezius muscle A group of lymph nodes are arranged
1 relation to the spinal accessory nerve, which 1s removed with them,
and all the tissues are remoy ed 1n one piece

When a bilateral block dissection 1s necessiry 1t 13 advisable to do
this m two stages and both mternal jugular veins may be removed if
this 18 required  An interval of two weehs separates the two operations

The Combmed Cervico-Buccal Operation When a carcioma of the
floor of the mouth 1s mnvading the mandible or a carcinoma of the
alveolus wfiltrates the adjacent bone of the mandible, and the cervieal
Iymph nodes are enlarged a combmed operation can be done to excise the
primary growth and lvmph node metastases in continuity 1n one piece

Pallative Treatment Some degree of regression of the primary
earcinoma 1s often achueved with radiotherapy and fungation of lymph
node metastises i the neck may be muumized or prevented The sepsts
in the mouth should be controlled by the usual means Pam may be
very severe especrally when 1t shoots up to the ear and analgesics are
necessary Varlous types of neurectomy may be required for its relief
meluding section of the sensory root of the Gasserian ganglion, or
alternatively alcoholic injection When eating 15 dificult tube feeding
must be mstituted to mamtam the patient s nutrition

End-results of Treatment The prognos:s in circinoma of the mouth
vares with the situation and the stage at which treatment 13 grven
The most 1mportant factor mfluencing 1t 15 the presence of metastases
m the regional lymph nodes
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Symptoms and Signs These patients suffer from a number of
symptoms several of which are not phary ngeal i nature The most
common 18 pan m the ear, fice, or side of the head Others have
gencralized headaches tmnmitus and paresthesr of the face In some
transient ocular palsies occur The usual nasopharyngeal symptoms
melude nasal obstruction, bleeding and discharge

Later other svmptoms and signs appenr which are grouped together
as follows

Associated with the eye  Diplopin, ptosis of the upper eychd
ophthalmoplegia choked disc and optic atrophy

Associated wath the ear Deafness, tinmtus and 1 discharge

Associated with cranmial nertes Paralysis of the snth minth, tenth
eleventh and twelfth
cramal nerves In some
prtients the tumour nfil
trates the Gasserian gang
lion and there 1s pun and
par-esthesinin the distribu
tion of the fifth cramal
nerve (Fig 7)

Assocrated with the
nect The patent mny
present for treatment with
a swelling 1in the nech due
to ly mph node metastases

Other symptoms m
clude dysphagia aphonm
mental disturbances
syncopal and epileptiform
attachs

Imestigations In all
patients with a neoplasm
i the nasopharyni an
anterior and posterior
rhinoscopy are performed ~ ot
and a biopsy 1s carmed Fie 87 Clmcal P}‘";t‘_’gtﬁph of a patient with a
out to determine its hist  extensive cramal nerve palsies a5 followy bt Sog

$th Gth Tth Sth 12th sensors cammes o e

ology In some a digital gy ana wea‘mt& O; ereory %:anges of the left
ere was a dee

exploration of the mago  malignent uleer oconpymp the nght latora) wall the

it nasal d d)
pharynx 1s necessar pos! space and extending to the left lateral
under§ Y wall Enlarged cervical lymph nodes Treatment by
general anzsthesia Iighs }:ﬂtage . arradiation total dose to the primary
to determine the ext growth was 6020 P and to the regional lymph
ent of 5010 T 65 dage " 1 uphmodes
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Endothehoma This tumour occurs m joung adults as well as
m those of more advanced age It has marked mfiltrating properties
and 1nyasion of the base of the skull usually occurs Imitially a small
sessile tumour forms n the lateral wall of the nasopharynx which
spreads widely n the submucous tissues without causing any ulceration,
and other structures, ncluding varous cramal nerves, are mvolved
The patient may present with enlarged cervical Iymph nodes which are
often tender and discrete but later become hard and fived

The early symptoms nclude pamn 1n the face and head o3 er the aren
supphed by the trigeminal nerve deafness and hsemorrhage from the
nose or mouth

Treatment The primary neoplism 1s treated by iradiation, and
when this 15 controlled a block dissection of the cervieal lymph nodes
1s performed 1if they are enlarged For the relef of the trigemmnal
neuralgia an njection of the Gnsserian ganglion with alcohol may be
required

The prognosis 1s poor unless treatment 1s given when the disense
15 smallan extent and localized

Carcmoma This usually occurs m elderly patients although those
n the jounger age groups may be affected There are two vareties
namely 2 malignant ulcer and a tumour mass The former has the
features of an ulcerating squamous cell carcnoma the latter proliferates
and forms a large swelling which ulcerates later on the surfice (Fig 6)

Fic 36 Chnieal photograph of & patient with an ulcerating
ot the h. n:
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chissection of the regional lymph nodes—whereby the affected tissues
are removed as a monoblock procedure (Raven, 1952) The excistonal
and reconstructional parts of the operation are performed 1n one stage
so that the pharynx 15 closed and normal deglutition 1s re established
after a few days This procedure 18 also recommended when nradiation
treatment has farled to control the prmary growth, providing the
regonal 1ymph nodes are
operable

End results  These are
poorwithditthermy coagu
Iation and radio therapy
It 13 hoped that they
will mprove with radieal
surgery Ihaveonepatient
well and at work nearly
four years later after opern
tion (Fig 8) He had an
advanced squamous carcy
noma of the orophirynx
with spread to the soft
palate and base of the
tongue and metastases 1
the cervical lymph nodes
The disease was considered
unsmitable for radio
therapy

Lymphoepithelioma Fro 58 Clmes] photograph of & patient af
This has the same general  corsico buceal partil pharyagestomy for an exten-
featureshereasinthenaso  sive carcmnoma in the left side of the oropharynx and

metastases 1n the left deep cervical lymph nodes
pharynx, and treatment i patient s woll and ab work noarly 4 years after
by wrradiation 1s given the operation

Lymphosarcoma T (Beproduced from p:l::n lsl;lr;:l )J Surg by kmd
1s not uncommon 1 the

tonsil and 15 usually bilateral It causes a umform fleshy red sw elling
of the tonsils which are firm mn consistency Metastases oceur i the
regional lymph nodes and are also blood borne to distant organs
Irradiation treatment s given to the primary growth and regional
Iymph nodes The disease usually regresses as a result but 1t soon recurs

The Hypopharynx

Malignant disease i this
squamous cell carcinoma,

part of the pharyn< 1s nearly always a
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the malignant process A radiwological examnation of the nasopharynx
base of the shull and the accessory awr smuses may show evidence of
further infiltration

Treatment 1 The primary caranoma This 18 treated by rrradia
tion with either high voltage X wrradiation or teleradium At the same
time the retro pharyngeal Iy mph nodes also recen e irradintion

2 The cervical lymph nodes When the primary

tumour 13 controlled and the cervieal Iy mph nodes are enJarged, a block
dissection 13 carried out

End results The prognosis1s grave with present methods of treatment

The QOropharynx

Varous types of mahgnant disease occur m this situation and
mclude carcmoma, both of the squamons and transitional cell
vaneties, lymphoepithelloma, lymphosarcoma and malignant mela
noma These lesions usually commence 1n the tonsil or faucial prllars

Carcimoma This 13 the most common type, occurs in elderly
patients and affects males more than females A small ulcer appears
m the tonsil or faucial pillars causing excavation as 1t increases n size

Symptoms and Signs The patient often notices referred pain to the
ear on the side of the leston There may be a sensation of 4 lump 1n the
throat with a constant desire to clear it Later thichness of the voice
increased salivation and dysphagia develop Some patients present
for treatment with a swelling m the neck at the angle of the mandible
due to a Iymph node metastasis A typical ulcerating carcinoma 1s seen
volving the tonsil or a faucial pillar and enlarged lymph nodes may
be present in the neck

Spread of the Disease The diseise spreads to contiguous tissues
mcludimg the posterior aspect of the tongue, soft palate, postertor
pharyngeal wall upper and lower alveolus Metastases occur i the
upper deep cervical Iymph nodes, and later the other groups are
affected Hwematogenous metastases are uncommon, but have been
described 1n the lungs and hver

Treatment Until recently there were two methods of treatment
but the results were far from satwsfactory Diathermy corgulation of
the growth was used but total ablation of the disease by this means was
very uncertain with a mish of penetrating through the pharyngeal wall
causing 1njury to the internal carotid artery which 1s 1n close proximity
Irradiation by teleradrum or high voltage X irradiation has also been
used 1n many patients with unsatisfactory end results These considera
tions led to the development of a radical surgical operation—a com
bined cervico buccal partial pharyngectomy with a radical bloch
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under local an-esthesia 1s instituted as the first step 1 the radieal
operation, after this a general an-esthetic1s given by the endotrachenl
method and the procedure 13 continued

Dysphagia When the growth myolves the pharyngo cesophageal
junction severe dysphagia 13 present When the patient’s nutntion 19
satisfactory special mtraxencus feeding 13 given for a few days before
the operation, but 1f 1t 1s poor a temporary gastrostomy 1s ndvisable to
bwild up the patient’s general condition

Spread of the Disease Carcinomn of the hypopharynx possesses a
hugh degree of mahgnaney and spreads rapidly as shown in Table 3

TanrE 3
CARCINOMA OF HYPOPHARYNY—SPREAD OF THE DISEASE

Durect Extension V ertically 1n the wall to oro pharynx and cersical cesophagus
Anteriorly into larvnx and trachea
Laterally into thyro:d gland and internal jugular vens
Posteriorly mto presertebral muscles and cervical \ertebrae

Lymphatic Meta.tases Deep cervical recurrent laryngeal and superior mediastmal
groups of nodes

Hematogenous Melastases Lunga Liver

A nch lymphatic network 1s present and metastases occur 1 the nodes
during an early stage of the disease In my series these were present
m 50 per cent of the patients 1t operation Even with a carcinoma
localized 1n one half of the hypopharynx lymph nodes may be affected
m the opposite side of the neck Lymph nodes in both sides have

mtercommunmicating vessels so that widespread metastases ecan easily
oceur

Treatment As a result of my experience of patients with this

disease I have no doubt that surgery has an important place in the
treatment as 1t provides the best palliation and the possibirty of a cure
especially when operation 1s done before lymphatic metastases are
present The end results of all forms of radiotherapy are poor and
patients with dyspneea and stnidor are unfit to undergo 1t

The Radical 2-Stage Operation  Laryngo-pharyngectomy and Laryngo-
cesophago-pharyngectomy
Ezewsion Stage A quadmlateral flap of shan 1s raised from the nech
and the tissues excised melude the hypopharynx and larynx, with the
hyord m ligh growths and the cervical cesophagus m low gr:)wths A
total thyroidectomy 1s performed 1if the thyroid 1s infiltrated  Bilateral
exasion of the certical lymph nodes 1s essential when thev are enlarged
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Pre cancerous Lesion The Plummer Vinson syndrome occurs in
women and 13 considered to be a defictency state It 1s associated with
an@mia characterized by 1mon deficiency, often accompanied by
achlorhydrin, dysphagia, splenomegaly and spoon shaped finger nuls
The mucous membrane of the mouth and pharynx becomes red, smooth
and atrophic and carcinoma may supervene mn these structures A
post cricord neoplasm 1s especially lable to develop

Symptoms and Signs The ewrly symptoms are usually vague nd
the patient may find difficulty i describing them A sensation of a
foreign body 1s present in the throat causing 1 constant desire to clear 1t
There 18 discomfort with deglutition and thickness of the votce develops
The symptoms gradually become more serious and Jater include
dysphagia, dyspnea, stridor hoarseness of the voice and a persistent
cough A swelling may be present in the neck due to metastases in the
deep cervical lymph nodes The signs of advanced disease mnclude
fixity of the hypopharynx, lateral mfiltration of the nech engorged
Juguolar vemns and fixed cervical Iymph nodes

Imestigations The usual general investigations are made Patients
with dyspneea should not undergo pre operatrve direct pharyngoscopy
and laryngoscopy spraymg the pharynx and larynx with a solution
of cocaine may cause urgent dyspncea requirmg an unmediate tracheo
tomy and this should be avorded In other patients pharyngoscopy
will give mformation regarding the site and upward extent of the
growth It may be locahzed m any of the following situations, the
epiglottis glosso epiglottic fold ary epiglottic fold pymform fossa,
posterior pharyngeal wall and the post cricoid region Laryngescopy
shows cedema and any anterior extenston Ridiclogical exammation
with plain X rays, a barium swallow and tomograms gives additional
nformation of 1its extent, and posteror infiltration through the
pharyngeal wall and into the cesophagus may be discovered The extent
of involtement of the cesophagus must be known to deeide 1f 1t can be
divided at a safe level below the growth This 15 usually determuned on
exploring the neck when the final decision regarding performing a
radical operation 1s made

Special Problems Dyspnea and Strdor These symptoms are
present with the more extensive neoplasms and nothing 1s done which
may cause an exacerbation necessitating a tracheotomy before the
radical operation 1s done The latter causes several technical difficulties
mcluding infection around 1t No mstrumentation 1s carried out until

the patient 1s 1 the operating theatre for the major operation when
biopsy 1nd histological exammation by the frozen section technique
1sdone In the presence of severe respiratory obstruction a tracheotomy
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YFig 30 Climenl photograph
of a patient who had a carc
noms 1n tho hypopharynx
treated by laryngo oesophago
pharyngectomy in two stages
This photograph shows the
neck after the first stage
there 33 a lateral cervieal
fistula and tho patient 18 fed
through the polytheno tubon
ecrted through the esophagus
mto the stomach

——
~

7 .
F16 310 Clinical photograph
of the same patient {Fig 9)
after the second stage opera M
tion The patient has a perma -
nent tracheostomy she can - RN
o

swallow everything normally
and 13 well 2 years later

(Reproduced from the Brir B
med J bykand permission ) F *
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The Cervical Lymph Nodes Multiple affected Iymph nodes may be
found at operation which wete not palpable chmeally and they are
dealt with first With a umlateral primary growth the Iymph nodes
majy only be affected on that side but the other side must always be
explored and any enlarged nodes removed With bilateral involvement
I have found the nodes are usually bigger and more numerous on one
side and a complete bloch dissection s requred On the other sde
when the nodes are small I leave the internal jugular vein and sterno
mastord musele but a complete remov al of the nodes 15 essentin] They
extend from beneath the posterior belly of the digastric muscle along
the internal jugular vein downwards to the recurrent laryngeal group
In some patients the mternal yugular ven 1s directly v aded, pulled
over to the pharynx and must be excised

The Hypopharynx It 1s advisable to remove the regional lymph
nodes, hy popharynx and laryn¥ as 1 monoblock operation With the
higher growths the hyoid 1s removed and the lower section passes
through the pharyngo a.sophageal junction With the lower growths
the hyoid remains and the cervical cesophagus 1s divided at the thoracic
mlet If there 15 doubt regarding clearance of the growth, 1immedate
histological examination by the frozen section technique of the divided
pharynx and wesophagus 1s useful The trichen 1s divided between the
second and third rings for the higher growths and between the third and
fourth for the Jower ones When totil thvrordectomy 1s required, the
parathyroids may be mcluded one of my patients developed mild
tetany which was easily controlled

Reconstructional Stage The quadnlateral shin flap 15 anastomosed
to the divided oro or hypo pharynx above and the cervical cesophagus
below to form a new skin tube which 1s temporarily left open laterally
The raw areas i the neck are covered with spht thichness shin grafts
from the tlngh A poly thene tube 1s mserted through the mesophageal
openmg mnto the stomach for feeding purposes (Fig 9) An nterval of
s1x weeks elapses before the final stage 1s performed

At the second operation the lateral cervical fistula 1s closed and the
new shin hypopharynx 1s covered by whole thicl ness skin using rotated

or hinged flaps from the neck or acromio pectoral tubed pedicle grafts
A peniod of three weeks 1s allowed for healing and the patient can then
swallow (Figs 10 11 and 12)

1-Stage Operations with Primary Closure of the Pharynx

It 13 sometimes possible to perform this tvpe of operation For
example I have exaised the hypopharynx and larynx and performed
an end to end anastomosis between the upper segment of the divided
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hypopharyny and the pharyngo csophageal junction This patient had
a fixed eervical hyphosis which made the operation possible nnd he
swallowed perfectly after five weehs For another patient with an
early carcnoma m the left pymform fossn I performed a partial
pharyngectomy with conseration of the larynx and reconstructed the
pharynx  Bilateral exemon of the cervieal lymph nodes 18 alwavs
necessary when they are enlarged

Staged Operations after Radiotherapy

When radical surgers 1s requred after radiotherapy there 1s a
number of difficult technical problems to overcome The main one 1s to
obtain sufficient v1able skin to cover the cervical prevertebral muscles
and form a posterior wall for the new pharynx  Great ¢ire 18 taken to
conser e the blood supply to the quadrlateral shin flap and 1ts width 1s
restricted so that sufficient will survive to form the postertor wall When
this has been secured the anterior wall 18 constructed with acromio
pectoral shin grafts If the vitality of the shan of the nech 13 markedly
mmpaired these shin grafts must be prepared beforehand and be ready
for use when the excsion of the hypopharynx 1s done Sometimes the
position and extent of the carcnoma allows the surgeon to leave a strip
of the posterior wall and suture 1ts edges to the shin forming a medin
cervical fistula This 1s closed later by hinged slan flaps or acromio
pectoral tubed pedicls shin grafts

These procedures take a long period of time and I have mserted a

portex tube 1n the new pharyn< to enable a number of patients to
swallow until 1t was finally constructed

End-results with Radieal Operation

The periods of survival in 23 patients after these operations are
shown n Table 4 One additional patient was found to be moperable
on exploration of the nech There was no operation mortality

TABLE 4
Csrcivoya or rHE HYPOPHARYNY  END RESULTS WITH ALL TYPES OF OPERATION

Period 12 Months after Operation

S —
Ten patients alive 3| 5| 8 | 7| o[23]23 26|26 5
Ten pationts died of cancer 4| 4] 8 t 1212 {12 (20 |23 { 23 | 33
Threo patients died of other cause 2| n ‘ 30 l | ‘ E

'

The patient who has survived 45 months at present had an ndvanced
carcinoma for which a palliative gastrostomy was performed elsewhere
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Fic 311 Thotograph of the spect
men remov ed by laryngo wsophago
pharyngectomy  from the same
patient (Fig 9) showmg an
extensive post enicowd carcinoma
molving the cervical cesaphagus
and the anterior wall of the hypo
pharynx to the arvtenond region

Fie 312 \ ray photo
graph  of the same
patient (Fig 9) after a
barum  swallow out
lming the new skin
hypopharynx
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THE SURGERY OF THE (ESOPHAGUS

Congemtal Anomalies

TrE esophagus 1s developed from the primttis e foregut 1 common
with the larynx and trachea The division of the cesophagus from the
Jarynx and trachea 1s produced by two lateral grooves, which run n a
longitudmal direction and which jom mternally between the fifth and
sixth weeks of intra uterme hfe The errors of fusion produce various

congemtal anomales, the most common and
mportant of which 18 atresiy with tracheo
cesophagenl fistula (Fig 1) This type ofanomaly
accounts for 80 per cent of all cases of atresia
of the wsophagus Other types of \nomaly
associated with the cesophagus are shown in
Fig 2

Congenital atresia of the cesophagus was
described 1n 1697 by Gibson who was army
physiaan and grandson of Ohver Cromwell,
but the subject never attracted great interest
although 1t was referred to sporadically subse
quently Of recent years there has been a
wider recogmition of the anomaly and 1t has
been realized also that the condition probably
oceurs about once n every 2 600 births

bbb

Fic 42

y

Fic 41 Congemtalatre
ma of the @sophagus
showmg the lower seg
ment of the cesophagus
anaing from the trachea
Thig 18 the most commen
type of congenital ano
maly of the gullet

J

Ay Congenlﬁal atremia wnhout- fistula Twenty per cent of

Ppatients suffering from congenital atresia are of this

‘anety

)
Eg)) Other rare forms of congenital anomaly

an suxa
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she 1s well and swallows perfectly For the majonty of them no other
treatment but surgery was possible and they were given complete
relief from the distress of dyspneea, stridor or dysphagia After opera
tion they are in good general condition, can swallow everything
perfectly, line reasonably normal lives and some return to work
Therr ability to speak varies but 13 not so good as following laryng
ectomy No patients developed a fibrous stricture at the junction of
the shin pharynx and cesophagus
Rowarp W RavEW
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the lungs noted, and the presence of ar 1n the stomach and mtestines
Jooked for This 1s of great importance because 1n the presence of an
atresta 1t 1imphes that a tracheal fistuly must exist A catheter 18
introduced mto the upper segment and 3 ml of iodized o1l mjected
slowly The appearince of an atresia 13 typieal (Fig 3) and whon 1t has
been confirmed that no upper fistula 15 present the 1odized o1l 13 with
drawn

Operative Management

The anomaly 18 incompatible with Iife and for this reason an attempt
should alwys be made to correct the deformity surgically

The operation 1s best carned out under a general anzsthetic
administered through an endo tracheal tube The chuld 1s placed in the
Jeft lateral position and o curved meision made just below the rght
scapula, which 18 then drawn forward to allow the thorax to be entered
through the fourth intercostal space The intercostal space 1s opened up
by means of a special retractor or, if this 1s not available, a mastord
retractor may be used for the purpose The anwsthetist 15 ashed to
deflate the lung and 1t 1s then usually quite easy to find the vena
azygos arch, which marks the approximate site of the anomaly It 1s
usually advisable to dinide the azygos arch between thread ligatures
but occasionally the operation may be completed without doing this
If 1t seems clear that the arch will get in the way of the subsequent
procedures division should be carried out at this stage It 15 most
mmportant that the ligatures should be appled suffictently far apart
50 that when the arch 1s divided there 13 no nisk of one of them shpping
off as this 1s an aceident which may eamly cause the death of the
wnfant The bhind upper segment can usually be found without difficulty,
but if 1t 13 not obvious a catheter mtroduced from the mouth will
usually reveal 1ts position  As soon as the blind upper segment 1s seen
two stay sutures should be mtroduced so as to be able to mampulate
1% without produeing any unnecessary damage The sutures used for
this purpose and for the anastomoss 1tself are 5/0 silk carrzed on very
small ey eless needles and they should be lubricated with hqud parafiin
before use  Finding the lower segment 15 not always easy and when the
lower segment has been 1dentified a search must be made for the exact
pomt at which 1t anses from the trachea the object being to separate
1t from the trachea avoiding on the one hand the production of a
tracheal stricture and on the other the wasting of too much esophagus
When the fistula has been clearly demonstrated 1t 1s dsvided and the
opening into the trachea closed with a stitch of the same fine silk as 13
used throughout the operation The lower segment of the cesophagus 15
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Successful operations to relieve the condition were carried out by
Ladd and Leven 1n 1939 and 1940 by using staged operations, and in
1941 Hught and Townsley reported the first successful direct anasto
mosis  Since then there h1ve been 1 number of successes

Diagnosis

The characteristic feature of infants suffering from this anomaly 1s
cyanosis, which occurs whenever feeding 13 attempted but 1t should
usually be possible to suspect and confirm the diagnosis before the
mfant has had repeated attacks of this hind, each of which results m
matenial entermg nto the respiratory system and has a deleterious
effect on the lungs Many chuldren require aspiration of mucus from
the nasopharynx soon after they are born and 1t 1s suggested that the
opportumty should be tahen of introducing a well lubricated rubber
catheter and when the pharynx has been emptied of mucus, to shde
the catheter down mto the stomach If the catheter 1s arrested 2t a
distance of 10 to 12 em from the anterior 4lveolar margin 1t 1s almost
certain that congenital atresia of the cesophagus 1s present

Once the tentative dragnosis has been made there should be no
further attempts at feeding but arrangements should be made to
transfer the child to
a centre where both
the confirmation of the
diagnosis and surgical
xr trertment can be car
ried out A delyy of
some hours at this
stage 1s of little conse
quence provided that
the nasopharynx 1s
kept clear of mucus
and the child s position
13 changed constantly
m order to mamtain
reration of both lungs
1t 15 wise to administer
an antibiotic by mjec
tion The diagnosis 15
confirmed by radio
Fic 43 '\ ray appearance of congemital atresia of loglcal examination

tho wsophagus showing the blind upper segment filled 1 1¢ Infint 1 screened
with iprodal and the condition of

. -
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sign, but 2 careful serch should be made at the root of the neck where
a malignant node may sometimes bo found, m the abdomen where
evidence of hepatic enlargement may be obvious ar a cancer of the
stomach may be felt and, rectally, where secondary mahgnant nodules
may be palpable The examination should be completed by watching
the patient attempt to eat and drink

Special Investigations  The first special examination should always
be an X ray exammation with a barum swallow, and 1t will usually be
necessary to follow thus up by cesophagoscopy (Lsophagoscopy 1s
particularly important if dyspbagia 18 present and no cause can be
found on X ray exammation (Esophagoscopy should not be attempted
n the presence of an aneurysm or 1f gross spinal curvature 1s present
and 1t must be remembered that 1t 1s potentially dingerous at all times
and should be carried out with extreme gentleness

Injuries of the (Esophagus
Swallowmng of Corrosives

Empty beer or Jemonade bottles are often used to store corrosive
lignds and this 13 & practice which frequently leads to acerdents and
cannot be too strongly deprecated Corrosves are also taken for smaidal
purposes and In rare cases they may be admmistered homieidally

The mnjury produced by a corrosive 1s usually most marked in the
post cricord region or at the level of the arch of the aorta and at the
cardiac end because at these pomts there 15 often a delay 1n the passage
of the lmd The important feature of corrosive mnjuries 1s that the
resultant burn seldom destroys the epithelium completely at any one
level, because small 1slets of cells are protected by the longitudinal
folds of cesophageal epithehum

First-aid Treatment The appropriate antidote should be given
when possible and 1n the case of most corrosives 1t 1s safe to admimster
mlk or olive o1l as a demulcent  Following an mnjury of thus nature the
patient should be Lept on a hquid or sem sohd diet for ten days and
after ench feed sterile water should be giv en followed by stps of penicilin
solution  After ten days & normal diet may be resumed if no pam 15
produced on swallowing If 1t seems lihely that 2 severe mjury has
occurred and this 13 suggested 1f persistent pam 15 produced when
swallowing 1s attempted or if dysphagra 15 considerable, a temporary
gastrostomy should be made No attempt at dilatation should be made
until eight weeks after the aceident

Treatment of a Stricture following a Corrosive Injury It has been
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controlled with stay sutures in exactly the same way as in the case of
the upper segment An openng 1s now made m the upper segment
and three or four through and through mterrupted sutures mtroduced
and tied so as to complete the posterior part of the anastomosis A
sterile Tubber catheter 1s now introduced into the anastomosis and
one end passed mto the stomach and the other up mto the mouth where
1t 1s recovered The presence of this catheter mahes the completion of
the anastomosts very much easter As soon as a further three or four
sutures have been mntroduced and tied, the stomach 1s emptied of air
by asprrating the catheter, which 1s then withdrawn completely while
the chest 1s still open The lungs are expanded with care and the chest
closed with a waterseal dram It 1s wise to have an intrasenous drip
gomg durmng the operation and the ynfant usually benefits from a smali
blood transfusion (40 m]l to 60 ml) If the mtrasenous therapy can be
mamtaned, nothing need be given by mouth for 48 hours and the first
feeds should consist of one drachm of pemaillin solution The child
should be Lept well under antibiotie control

Investigation of Dysphagia m the Adult

The history of the patient s 1llness 1s of great importance and should
be taken with accuracy

Nature of Onset Spastic conditions often first give trouble with
fluids and later wath solids The converse 18 usually true in the case of
cancer

Duration A long history 1s suggestnve that the condition has been
simple 1n the first instance but 1t must be remembered that malhgnancy
sometimes supervenes on a longstanding cardiospasm

Remussiont of Symptoms  If there are repeated remissions and 1n
each remission there 1s complete return to normal swallowmng the
underlving cause 1 probably stmple, but a single remussion may occur
m mahgnant diseise when the growth omginates in a neighbouring
portion of the stomach producing a temporary dysphagia by spasm
which may disappear for some weeks only to recur s the growth
extends upwards to the ccsophagus

Site of Obstruction The subjective feeling of the patient cannot
be depended upon to determune the level of the lesion although if pam
1s also present the positton i which the pain 1s felt may give some
ndication of the site of obstruction

Other Symptoms ~ Gurghng 1n the nech 1s highly suggestive of the
presence of a pharyngeal pouch

General Exammation  Wasting mav be the onlv abnormal physical
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Instrumental Injuries

If the cesophagoscope 1s used unshalfully 1t ts possible to produce
an mjury at the pharyngo wsophageal junction, and Golgher has
reported such an injury which was rccogmzed without delay and which
was repured by 1mmediate exploration  In this particular case the
oecurrence of cersical emphysema led to a riypid diagnosis, but i other
cases the mdicitions for an 1mmediate operition may be less clear
because the onset of symptoms 1s gradual, and in such cases 1t 15
justifinble to admimster antibioties and to treat the patient expectantly
If this course 1s dectded upon, tt 1s wise to mahe & gastrostomv and to
nurse the patient 1n the Trendelenburg position to lessen the nisk of 1
spreading mediastinitis

The esophagoscope may also mjure the csophagus 2t or near the
gite of a carcinoma and the rish of producing such an njury must
sometimes be taken when the object of the procedure 13 to ntroduce
Souttar s tube

Injuries with the gastroscope alse occur but with the early models
the mjury was more likely to be n the stomach, but post cricord damage
may be produced even with the flexible gastroscope

Whichever mstrument 1s being employed care should be tiken to
avoid over extension of the neck 1 the early stages of the exammation
and to exercise particular care 1n patients in whom the X ray has shown
the presence of cervical spurs

Wounds of the Neck and Thorax

The cesophagus may be injured in wounds of this nature but very

often the concomitant njunes cause the damage to the gullet to be
overlooked

Crush Injuries and Injures by Compressed Arr

These are simlar mn ther effect with spontaneous rupture of the
esophagus

Spontaneous Rupture of the (Esophagus

This condition imphes the rupture of a previously healthy ceso
phagus The accident oceurs 1n men more frequently than 1n women
and usualhy follows violent vomiting often associated with aleoholsm
The effect of the alcohol 1s first to give mse to efforts of 1 omuting and
secondlv 1t may interfere with the co ordmated muscular action of the
esophagus so that a greatly mereased pressure 18 produced n the
lumen  Clmeally the condition causes violent pam which may simulate
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advocated that the early passage of instruments 1s desirible after a
corrosiy e myury, because after the lapse of several weeks the treatment
of a stricture of this nature becomes one of great difficulty This has
not becn the author’s expertence and most strictures resulting from
corrostv es can be cured by the method of auto dilatation This treatment
consists 1 teaching the patient to swallow a gum elastic esophagenl
bougte and 1t 1s essentzal that no force be used The advantage of this
method over endoscopic dilatation 1s that 1t can be cayrried out two or
three times 2 dajy and the help gnen by the penstaltic movements of
the cesophagus 1s not abohshed by the presence of the wsophagoscope

In very difficult cases it 1s a help 1f a gastrostomy 15 carried out In
the first mstance and the patient is then encouraged to swallow a
ureteric catheter This 1s seldom 1mpossible, although the process may
take a considerable number of hours and the patient may need a great
deal of encouragement in order to achieve 1t Once the ureteric catheter
has negotiated the cesophagus 1t may be recovered from the gistro
stomy and replaced by a soft rubber tube one end of which emerges
from the patient s mouth and the other from the gastrostomy opemng
By attaching a gum elastic bougie to one or other end of this tube
“guided dilatation may be carried out When this can be done with
ease the gastrostomj 1s allowed to close Auto dilatation with bougies
should normally be done two or three times a day for the first fow weehs
and 1t 1s important not to attempt to reach too big a size of bougie too
quichly As the treatment progresses the interval between dilatations
can be mcreased After a few weeks 1t may not be necessary to pass
the bougte more often than once or twice a week It 15 important not
to stop dilatation prematurely and most strictures of this nature will
require treatment for about a year at least However tedious dilatation
with bougres maj appear 1t 1s fair to say that if the cesophagus 13
dilated m this manner the final outcome s a restoration to normal
swallowing and this cannot be sard of any operation which replaces the
normal cesophagus with some other viscus

Foreign Bodies

Foreign bodies may mjure the ;esophagus durmg their passage and
this type of injury has been referred to by Grey Turner as transit”
mjuries Even 1if the foreign body has been successfully removed
through the esophigoscope in injury may result esther because of the
shape of the object or sometimes because removal has been carried out
roughly and in exther case a stricture may result This ty pe of stricture
can be treated 1n the same way as one which has ansen as the result of
COTTOSIY es
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Instrumental Injuries

If the cesophagoscope 15 used unshilfully 1t 15 possible to produce
an njury At the pharyngo cesophagenl junction, and Goligher has
reported such an injury which was recogmzed without delay and w hich
was repared by mmmediate exploration In this particular ease the
oceurrence of cervical emphysemn led to a rapid diagnosis, but in other
cases the wmdications for an immediate operation may be less clewr
because the onset of symptoms 1s gradual, and in such cases 1t 13
justifiable to admimster antibiotics and to treat the patient expectantly
If this course 1s decided upon 1t 15 wise to mal e a gastrostomy and to
nurse the patient n the Trendelenburg position to lessen the risk of
spreading medastinitis

The cesophagoscope may also mjure the wsophagus at or near the
site of 2 carcinoma and the nish of producing such an mjury must
sometimes be tahen when the object of the procedure 1s to mntroduce 2
Souttar s tube

Injuries with the gastroscope also occur but with the early models
the mjury was more likely to be mn the stomnch, but post cricord damnage
may be produced even with the flexible gastroscope

Whichexer instrument 1s being employed care should be taken to
avord over extension of the nech m the early stages of the examnation
and to exercise particular care m patients in whom the X ray has shown
the presence of cervieal spurs

Wounds of the Neck and Thorax

The wsophagns may be injured mn wounds of this nature but very

often the concomitant injuries cause the damage to the gullet to be
overlooked

Crush Imjures and Injumes by Compressed Awr

These are stmular in their effect with spontinecus rupture of the
cesophagus

Spontaneous Rupture of the (Esophagus

This condition mmplies the rupture of a prev wusly healthy ceso
phagus The accident occurs in men more frequently than in women
and usually follows violent vomiting often assoctated with alcoholism
The effect of the aleohol 1s first to give rise to efforts of vomitmng and
secondlv 1t may mterfere with the co ordinated muscular action of the
@sophigus so that a greatly mecreased pressure 1s produced mn the
lumen Chmically the condition causes violent pamn which may simulate
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v perforation of a duodenal or gastric ulcer It differs from the per
forated uleer, however 1n that cyanosis, grunting respirition and
excessive thirst are features of spont ineous rupture of the esophagus
Emphysema at the root of the neck under these crcumstances 13
dingnostic, but an attempt should be made to make an earher diagnosis
if possible before emphysema can be seen externally and, if the con
ditron 18 suspected X ray exammation may show empbysema mn the
posterior mediastimum and evidence of flud or ur in the thorax The
only satisfactory treatment 1s to earry out an immediate thoracotomy
and to repair the esophagus and provide waterseal dramage Anti
biotics must be given

Hiatal Herma and Reflux (Esophagibis

Inflammation of the csophagus may accompany the specific fevers
and other nfections, but all these varieties of inflammation are
unimportant compared with the condition of reflux cesophagitis which
was not clearly recogmized m the past The work of Allison, Barrett and
others has clarified the posttion n recent years

Reflux cesophgitis 13 an mnflammatory condition of the cesophagus
which starts at the lower end and is presumably caused by some
rrtating factor m the gastric juices It 15 better to avoiud the term

peptic ulceration for this condition because the use of the term
wmphes that the uleeration occurs 1n ectopic islets of gastrie mueose
Thus probably does cccur on very rare oceasions, but 1t 1s of little chinteal
mmportance and the ¢ctopic 1slets may oceur at wny level whereas
reflux cesophagitic always starts ot the lower end The regurgitation of
gastric contents occurs ocesionally i normal people and 1t 15 only
when regurgitation 1s excessive and when the gastric juices re rritat
Ing that harm results The causes of reflux cesophagitis may be excessive
vomiting as muy happen i pregnancy or after surgical operations and
from other causes but the most importint cause 18 fallure of the

cardiac sphineter which normally prevents regurgitation from the
stomach The exact nature of this sphincter 1s open to doubt but 1t
seems that the fibres of the night crus of the diaphragm which embrace
the lower end of the c>sophgus in a manner comparable with the way

1 which the pubo rectalis fibres of the lexator am embrace the ano

rectal Junction and the angle of ansertion of the esophagus mto the
stomach are the two most important features The causes of farlure of
the cardiac sphincter are the presence of a hintal herma 1llnesses which
weahen the muscular tone 2nd certain operations which destroy the
sphincter Of these causes one of the most interesting 1s the presence
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of & luntal herma, which impars or destroy s the splineter by meresmg
the acute angle of msertion of the o.sophagus and makung the action
of the night erus of the diaphrigm meflectne  As o result of the
hermation, the cesophago gastric yunction comes to ho above the
opeuig m the divphragm and the pitient then presents a “‘short
wsophagus  which used to be regnrded as the primary abnormahty

"Prue exomples of congenittl short ccsophagus may oceur but 1t must
be remembered that the condition 15 commonly seew 1 mddle aged
and elderdy pitients less frequently minfants and very rrely n young
adult fe For tlus revson 1t scems probable thet most examples of
so called congemtal short wsophagus re really mstances of secondary
shortemng resulting from the changes assoennted with reflus ossopha

gitis which 1tself has been caused by the presence of the herma

Pathological Changes m Reflux (Esophagitis

The ulcerntion which 18 charactenstic, 13 ususlly superfieinl and
starts m the lowest part of the esophagus and when seen through the
esophagoscope the epithel appears reddened in patches and may
show superfiai] abrasions Homorrhage ocours realy The abrisions
majy coalesce and extend up the cesophagus so that 2 conswderable part
beeomes mohed The condition has + natural tendency to hedl and
break down agam so that the appearinees vary with subsequent
examunations The cesophageal muscle 1s affected first by spasm and
later by fibrosis These processes result m shortemng of the longitudinal
fibres drawing the cesophago gastric yunction stall further into the chest,

and spsm and fibrosis of the emculir muscles may lead to stricture
formation

Symptoms

The chareterstic symptoms are pun  dysphagin =nd anmmn
These symptoms mav occur together or they may oceur seprrately,
and there 13 great vamation i the seventy of any of them Pain 1s the
most common symptom and 18 usually desembed by the pitient as

heart burn  This heart burn may be severe and may tadiate throngh
to the bach or up 1nto the neck and down the arms  Heart burn is often
attributed to the presence of a duodennl uleer but 1t seems more
probable that 1t usually represents the presence of @sophagitss although
the two conditions may occur together When radiation up mto the
neeh or down mto the wtms ocours the suggestion of coronary disease
myay be made and 1t 13 quite understandable how 1n the past wsophagtis
has been confused with other conditions 1nd has nob been recognized
as a sepurate entity - Often the sy mptoms hase been passed off as bemg
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‘neurotic ' 1n origm The dysphaga 13 due to spasm 1n the first mstance

and later fibrosis may occur Bleeding 1s often shght but continuons
and may produce a considerable anemi without obvious evidence of
hemorrhage Severe hmorrhage 1s unusual with cesophagitis and 15
more often due to hemorrhage from a chrome ulcer situated mn the
thoracte stomach

Diagnosis

A careful assessment of the symptoms may suggest the presence of
@sophagitis but whenet er possible 1t should be confirmed by wsophago
scopic examination The findings are charactenistic There 13 ulceration
which 1s always most marked at the lower end of the cesophagus and
flmd constantly regurgitates from the stomach during evamination
It 15 important to make sure that there 1s not 2 carcmoma lying just
below the ulcerated area

Treatment

The treatment of the condition 1s very smmlar to that which 1s
successful for a duodenal ulcer, and for this reason many patients have
been undiagnosed n the past but hasve been cured by the medica)
regime nstituted for what was supposed to be a peptic ulecer In
addition to a medical regume of regulanty of meals avoiding too long
an mterval and elminating sources of ansiety, 1t 1s wunportant to
advise the patient to asoid stooping or lying down or carrymng out any
movements which favour the regurgitation of materzal from the stomach
mto the eesophagus  Alkah powder should be prescribed and 1t 1s useful
to suck an alkalme tablet which may be prescribed combmed with
dried milk.  Olnv e ol before gomng to bed 1s a help If this treatment ts
carried out thoroughly many patients will become free from symptoms
and will not require any operative mteriention If medical treatment
has been tried and failed or if serrous stricture formation oecurs or if
there have been episodes of severe bleeding 1t 1s hikely that surgery will
be requured

Operations for the Relief of Reflux (Esophagitis

The 1deal surgical treatment 1s to attach the underlying cause and
reparr the diaphragm 1n such a way that the stomach lies completely
m the abdommal cavity and the anatomeal arrangements of the cardiac
sphincter are returncd to normal This 1deal method however, cannot
always be followed because the extent of the stricture and the degree
of shortenmg may male any restoration of the normal anatomical
arrangements mmpracticable  Under these circumstances it may be
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necessary to resect a considerible part of the cesophagus and restore
contimty, either by use of the small bowel or stomach Utilizing the
stomach has the disadvantage that the stage 1s set for the further
dev elopment of cesophagitis at 2 hugher level but it 15 a rish which may
have to be taken and, if the patient 1s elderly and 1s controlled by a
switable medical regime after operation no further 1ll effects may
occur Where a high resection 1s to be carried out 1n clnldren, there 1s
always a fear that reflux cesophagitis may develop subsequently

Sufficient time has not jet elapsed to know how serious this rsk 1s
Another method which 1s switable m some cases 1s to treat the con

dition by an abdomal partial gastrectomy which lowers the acidity
of the regurgitating flud  If the gastrectomy 1s carried out by the
Billroth I method, 1t may also exert a mechamcal effect mn pres enting
hernntion The presence of a stmcture does not necessarily mean that
resection must be carried out and provided alkalis are g1y en 1t 1s some

times satisfactory to treat these patients by dilatation (Figs 4 and %)

Cardiospasm or Achalasia

This term should be restricted to a conditron affecting the lower
two thirds of the cesophagus, which 1s characterized by an imbalance
between the sympathetic and vagnl innervation with the result that
resistance at the cardiae sphineter 1s mcreased and the cesophagus
abovo 1t tends to undergo dilatation Loeal causes of cardiospasm, such
as an ulcer or carcmom~ 1n the vieimty should be excluded

The wmtiology of the condition 1s not simple but 1t seems clear that
for a bolus of food to pass smoothly down the esophagus into the
stomach 1 complex series of processes must be properly co ordinated
The swallow g of the bolus 1s +voluntary act but once the food reaches
the pharynx the condition becomes an myoluntary reflex and 1t seems
to be essentril m the first instance that the crico pharyngeus muscle
should relay and allow the bolus to enter the upper eesophagus At this
pont the passage down the gullet 15 brought about by 2 wave of
penstalsis preceded by 1 wave of relixation

Section of the vagus mn cats produces a condition comparable with
cardiospasm and this ill effeet can be prevented expenmentally by
simultaneous sympathectoms The results of the ammal experiments
however have proved disappomting when applied to the relief of the
conditton n man The view has been put forward that one cause ot
the condition 13 degeneration of the cells of Auerbach’s plexus and that
this degeneration 1s due to a vitamun B deficiency  Once the condition
has become well established the resulting dilatation of the cesophagus
removes the stimulus of a bolus of food entering the gullet
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Climical Course

Oceasionally well developed cardiospasm may be present without
the patient compluning of any symptoms concerned with sw1llowing
but usually the first sy mptoms are subjects ¢ dysphagin, later, attachs
of regurgitation may occur and, at a still later stage when there 13
considerable dilatation of the cesophigus regurgitation may be less
frequent, but larger 1n amount Another symptom which causes great
distress 15 the regurgitation of food mnto the mouth when the patient
1s half asleep and by this means aspiration of food into the trachea
may oceur ind pulmonary complications result In a longstanding case
tovie nhsorption may tahe plice and the patient may develop osteo
arthropathy Occasionally malignant disease supert enes

X-ray Exammation
The cesophagus 1s usually dilated and tapers to a point at the level
of the diaphragm (Fig 6) When a certain hydrostatic pressure has
been reached in the
esophagus flurd passes
mnto the stomach, and
1t 18 1mportant to note
that the lower end of
the cesophagus 1s quite
smooth mn outlme and
contrasts with the
appearance seen n can
cer, when the lumen 1s
displaced andirregular
The gastric air bubble
1s usually absent m
cases of cardiospasm
Confirmation of the
dingnosis  should be
made with the ceso
phagoscope unless this
1s contra indicated by
the presence of an
aneurysm  advanced
age of the patient or
gross spinal deformlt)
Esophagoscopy shows
a normal epithelium

Fic 46
;at the lower end of the cesophagus dilatation affecting the
m most cases which lower two thirds ofg ::1;] cg:ge{;“x‘a;étlle the absence of the

Cardiospasm  Note the smooth fillmg defect;
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distinguishes the condition from a local spasm 1ssocinted with reflux
cesophagitis m which case the ulceration at the lower end 1s chirac
tenistic

Treatment

The use of antispasmodic drugs has proved very disappomnting
except n extremely mild cises Thorough dilatation by means of the
Plummer hydrostatic bag should be tried 1n the first mnstance and 15
usually carrzed out at the time of confirming the dingnosis 1t cesophago
scopy The use of the Plummer bag produces 1 symptomatic cure m
about 70 per cent of cases If this method has proved unsuccessful
after repetition, the patient 1s best treated by means of Heller’s
operation which consists 1n dniding the muscle down to the mucous
membrane at the csophago gastric junction and for 1 distance of
one mch on either side of this junction Hellers operation 13 most
easily carried out through a left thoracotomy neision but 1f 1t 13 essential
to make a thorough evamnation of the abdomnal contents the
operation cin be undertahen from below after mobihization of the left
lobe of the hver The results of Heller » operation 1f 1t 1s cirried out
meticulously are excellent

Swleropemec Dysphagia

This condition which was described by Paterson and Kelly, wnd
usually assocrated with the names of Plummer and Vinson, has been
regarded as dysphagia associated with ansema, but recent work by
W aldenstrom and Kjellberg has shown that «lthough there 1x a
deficiency of iron an-emia 1s not alway s present and for this reason they
have suggested the term sideropenic dysphagia The patients are almost
dlways women and the condition runs an extremely chronie course
In untreated cases there 1s a tendency for carcmoma of the mouth or
@sophagus to oceur

Signs and Symptoms

Dysphagia with sohds 15 usually the presenting svmptom and pamn
may be complamed of in the nech  Epithelial changes occur the tongue
becoming sore and appearing smooth and fissures may appear 1t the
corner of the mouth HRoonveha or spoon nuls may be seen, the
surface of the nail becoming concave and vers often sphit Pruritus of
the vulva may be present An achlorhydne tvpe of gastntis may
occur The charactenstic blood prcture 1s hypochromic anemin but
sometimes a tvpical anema 15 not present but the serum 1ron 1z
deficient
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The pathological changes eausing the dysphagia are not easy to
evaluate because few patients die from the condition unless cancer
dexelops, but from those cases which have come to post mortem, and
from bropsy matertal which has been examined 1t scems that there 15
often 1 chromic flammators condition 1 the pharvnx and cervical
cesophagus and hyper herntmization 15 present Beneath the epithe
L are aggregations of lvmphocstes and the muscular wall of the
pharvax 1s thicher than usunl

Diagnosis

X ry evamination when carried out with care may show a fine
fillmg defect just below the level of the cricord ecartilage, which 15
produced by a4 web of heaped up emthelum Through the cesophago
scope tlus web appears as a fold which may extend round the lumen
of the cesophagus forming 2 crrcular membrane with an aperture in the
centre

Treatment

The ron deficiency must be corrected and m addition the entire
vitamin B complex should be admmistered  Sometimes the underly ing
factor 1s atroplie gastritis which mav be made worse by dysphagia
The treatment 1s often shortened by carrving out dilatation through
the esophagoscope It 15 1mportant to follow these patients up m order
to make sure that mahgnant changes have not occurred

Carcinoma of the (Esophagus

“Caremnoma of the wsophagus 1s the most common form of new
growth m this organ The tvpieal growth 1s 4 squamous celled carcinoma
although occasionally  basal celled circinomatr oceur An adeno
carcinomn extending upwards from the stomach 1s gmite common and
very oceastonally this variets may occur higher mn the esophagus m
ectopic gastric mucous membrane The condition 18 more common 1n
men than m women excepting 1n the case of post cricord eancers which
oceur more frequently 1n women often as a sequel to the Plummer
Vinson syndrome Twenty five per cent of growths are situated in the
hypopharvnx and upper thurd of the cesophagus, 45 per cent 1n the
middle third and 30 per cent 1 the lower third

The serious consequences of cancer of the esophngus are produced
to a large extent bv the anatormeat relations and the mnvolvement of
the lung or bronchus may cause the death of the patient before the
growth has spread widels, but now that « considerable number of
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distinguishes the condition from a local spasm associated with reflux
esophagitts, 1n which case the ulceration at the lower end 1s charie
teristic

Treatment

The use of antispasmodic drugs has proved very disappomnting
except mn extremely mild cases Thorough dilat:tion by means of the
Plummer hydrostati. bag should be tried in the first mnstance and 15
usually carried out 2t the time of confirming the diagnosis 2t cesophago
scopy The use of the Plummer bag produces a symptomatic eure mn
wbout 70 per cent of cases If this method has proved unsuccessful
after repetition, the patient 1s best freated by mewns of Heller’s
operation which consists in dividing the musele down to the mucous
membrane at the cesophago gastric junction and for + distance of
one mch on either side of thus junction Heller s operation 15 most
easily carried out through a left thoricotomy meision, but if 1t 18 essential
to make a thorough exammation of the abdomnal contents, the
operition cin be undertaken from below after mobilization of the left
lobe of the Iiner The results of Heller » operation, 1f 1t 1s cirried out
meticulously, are excellent

Sideropeme Dysphagia

This condition which was deseribed by Paterson and Kelly and
usually associated with the names of Plummer and Vinson has been
regarded as dysphagia associrted with anemin but recent work by
Waldenstrom and Kjellberg has shown that although there 13 a
deficiency of iron anserma 1s not alw 1y s present and for this rerson they
h-w e suggested the term sideropenic dysphagia The patients 1re almost
always women and the condition runs an extremely chronic course
In untreated cases there 1s a tendency for carcinoma of the mouth or
esophagus to occur

Signs and Symptoms

Dysphagia with solids 1s usually the presentmg symptom and paun
mny be complamed of i the nech  Epithelial changes occur the tongue
becoming sore and appeanng smooth and fissures may appear at the
corner of the mouth Thoilonychia or spoon nails may be seen the
surface of the nail becoming concave and very often spht Pruntus of
the vulva may be present An achlorhydne type of gastritis may
occur The charactenstic blood picture 15 hypochromic anmmia but
sometimes a tvpical anemia 1» not present but the serum iron 1s
deficient
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confirm the diagnosis
by direct mspection
with the wsophago
scope when the typieal
ulcerative appearance
of a neoplism can be
seen (Fig 7)

Treatment

The choice of treat
ment depends upon the
situation of the
growth the age nd
general condition of
the patient, and the
presence of any evi
dence of extension of
the growth

Irradration Treat-
ment by wradition B _ I 7
has, mn general, proved Fre 47 Carcinoma affecting the lower third of the
disappomting owing to cesophagus
the naccessibility of the greater part of the cesophagus The hypo
pharynx and cervical wsophagus are rradiated more easily wnd unless
the patient 15 very switable for operation this method may be used
with advantage in these sites

Choice of Operation A growth wlich 15 limited to the cervical
wsophagus oceurrmg 1 an otherwise fit patient offers a reasonable
hope for surgical excision In addition it mayv be necessary to remove
the larynx The gullet 15 reconstituted by staged operations, making
use of the shin of the neck to construct a skan tube The foundation of
this type of operation was laid by Trotter and various modificattons and
mmprovements i details have been made smee

If the growth 1s situated i the thoracic part of the esophagus and
15 suffierlently far removed from the stomach 1t1s possible 1n many cases
to resect 1 conqiderable part of the gullet and restore continmity by
bringing up the mobilized stomach and anastomosing 1t to the ceso
phagus These operations are convemently carmed out by a left
abdomno thoracie meision, supplemented 1 the case of a high growth
by a second thoracotomy mersion m about the fourth mterspace For
the mddle thurd of the esophagus the approach from the right side 15
very attractive and the arch of the aorta stead of bemg a hindrance
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patients are subjected to a successful operation for the removal of the
growth, 1t 1s becoming more evident that widespread metastases occur
m this condition just as they do n the case of growths in other parts
of the alimentary canal The extension of the growth 1s usually greiter
than would be thought by an mspectron of the X rays and 1t 18
particularly advanced i the submucous layer The lung bronchus or
trachea mav be directly mvolved, as may the great vessels, the pen

cardium or heart Ljymphatic spread occurs from the upper part of
the cesophagus to the cervical Iy mphatic nodes from the muddle of the
@sophagus to the tracheal Iymph nodes and from the lower part of
the gullet the spread 1s to the lesser curvature of the stomach the
coelac axis and the ver Involvement of the recurrent laryngeal
nerve may tal e place either by the grow th atself or by a mahgnant node

Diagnosis

The most constant symptom 1s dysphagia, which usually starts
first with solids and becomes progressively worse until eventually the
patient 1 unable to swallow his own saliva  Occasionally dysphaginis
absent m the early stages and the complaint 1s one of fatigue and vague
symptoms which may persist for some time until troubles wath swallow
g are noticed In the case of growths ansing mn the stomach and ex
tending upwards to the csophagus, there may be a prehmmary
dysphagia due to spasm and this symptom may 1mprote subsequently
only to recur later the remission sometimes giving rise to delay m
diagnosts

Physical exammation may not show any abnormality other than
loss of weight but occasionally enlarged lymph nodes at the root of
the nech may be felt nodules may be palpable per rectum, or an
exammation of the abdomen may show an enlarged hiver or a palpable
gastric neoplism  Changes 1n the voice may suggest 1 olvement of
the recurrent laryngeal nerve, and choking or coughing when fluds

are tahen gives nise to the suspicion that a fistula communicating with
the air passages 15 present

Radiological Exammation

Thus should always be the first step in confirming the diagnosts and
1n the thoracie part of the gullet the result of X ray examination 1s
very dependable In the cervical esophagus howeser a condition of
spasm of the crico pharyngeus will sometimes be reported as being
mahgnant m nature whereas a growth at the lower end of the
@sophagus or fundus of the stomach may be concealed radiologically
by an overlying spasm For these rersons 1t is usually essential to
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to surgical excision, becomes a convement barrier to protect the left
pleurr The right sided approach, howeser has the great disadvantage
that reconstitution of the gullet 13 sometimes more difficult, because
the presence of the right lobe of the liver means that the patient’s
posttion has to be altered durning an operation of great magmtude, and
sometimes the necessary movements have a bad effect on the patient s
generdl conditton For this rewson the author has reverted to the
left sided approach

If the growth 1s situated 1n the lower part of the eesophagus proper
and there 1s no mvolvement of the stomach, the most satisfictory
method 1s to make a left sided approach as mdicated above, dividing
the costal margin The maision should be made over the eighth rib or
m the eighth mterspace Removal of the rib has the advantage that
closing the chest 15 somewhat easier On the other hand, 1f the thoracic
cage seems reasonably mobile an mtercostal incision has the adyvntage
that post operative respiration may be more satisfictory  The
diaphragm 1s divided 1n a radial manner down to the wsophageal hiatus
and mobilization of the stomach carried out after first removmg the
spleen The left gastric artery and the gastro colic omentum have to
be divided to achieve this mobihzation The fundus of the stomach 1s
divided between clunps and the distal cut surface closed with 4 double
row of sutures The affected portion of the wsophagus and a margm
of healthy tissue above 1t are now dissected free, after division of the
left pulmonary ligiument Section of the vag1 at the upper part of the
arca of dissection mcreases the mobilrty of the eesophagus In dividing
the cesoph\gus 1t 1s 1mportant to mahe 1 division of the muscular coats
so that first of all the mucous membrane 1s exposed rather hke the inner
tube of a motor car tyre Division of the mucous membrane 1s then
carried out at the lower margin of this exposed portion so that when the
anastomosts comes to be made there 15 no difficulty 1n mcludmng the
mucous membrane 1n the stitches A fresh opening 1s made 1n a con
vement portion of the stomach and care taken to see that the stze
corresponds closely to the cross section of the cut cesophagus The
anastomosis 1s made by using interrupted mattress sutures of silh
postertorly a continuous layer of catgut going nght round the anasto
mosis and finally nterrupted sutures introduced in a Lembert fashion
over the front part of the suture line These Lembert sutures have a
tendency to cut out and 1t 1s sometimes better to turn back a flap of
pleura and suture 1t over the anastomoss Care must be taken to
suture the stomach to the paretal pleura and when closmg the
diaphragm the latter must be attached very carefully to the stomach
to avord the possibility of hermation occurring A large drainage tube
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itself  An intercostal inesion 1s made n the fourth nterspace after
druwing the scapula well forward With the help of this incision the
wsophagus 1s exposed above the nrch of the aorta and a lateral
anastomosis made between 1t and the fundus of the stomach A
palliative operation of this nature often enables the patient to survive
some months in comfort and to dio under less unpleasant circumstances
than would otherwise be the case

In those patients in whom 1t scems unjustifiable even to carry out
a thoracotomy the use of Souttu’s tube should be considered
Souttar s tube consists of a close spiral of German silver wire mado 1n
+ number of sizes and provided with a flange like extension 1t the
proximal end, which prevents the tube passing mght through the
strictured portion of the cesophagus The ntroduction of the tube 1s
effected through the large sized @sophagoscope Cautious dilatation 1s
carried out and a tube of suitable size 13 introduced on a special intro
ducer so that the flange rests at the upper level of the growth' The use
of the Souttar’s tube has obvious disadvantages in that 1t encourages
the formation of a fistulv and may be compleated by ulceration and
hemorrhage, and quite often the tube passes night through the stricture
and down the almentary tract In spite of these disardvantages,
however, the use of a tube enables the patient to regun reasonable
powers of swallowmg and often to resume normal activities The
possibilities of introducing a tube should be borne in mind 1n patients
unsuttable for any more radieal mteryention

Gastrostomy 1s not to be regarded as a satisfactory palliative
procedure but 1t must be carmed out 1if the patient 1s quite unable to
swallow finids and rehief cannot be obtamned by other measures

Whatever method of palhation has been employed considerable
benefit 13 obtammed by allowing the patient to sip diluted hydrogen
perowide solution which helps to remov e food debms and exerts a mid
antiseptic action Attention must also be gven to the bowels because
many patients who are in a state of chrome starvation suffer from
impacted feces which may add conuderably to ther discomfort
Attention to these details not only helps to remove unnecessary pams
and discomfort but 1t has the great virtue that the patient feels he 15
continumg to recerve treatment and has not been abandoned

Duverticula of the (Esophagus
Pharyngo-cesophageal Diverticulum or Pharyngeal Pouch

. T}luls 1s a hermation of mucous membrane through a weak pomt
which kes between the oblique fibres of the mfertor constrictor muscles
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1 imtroduced and led to o waterseal bottle and the chest closed

If the growth 1y olving the lower end of the cesophagus 15 invading
the stomach, or if 1t 1s arnsing primanly m the stomach, 1t becomes
essentral to carry out a total gastrectomy and this can be best achieved
by removing the stomach spleen, tail of pancreas, and great omentum
m one block as has been pointed out by Albson Restoration of the
continuity 15 brought about by usmg an undr ided loop of small bowel
1f this will reach the lower end of the cesophigus  If an undivided loop
will not reach, 1t becomes necessary to make a Roux anastomosis en Y
It 15 a good plan to see 1f a loop of bowel will come up to the proposed
site of anastomosis at the beginning of the operation before resection
has been carried out, so thet 1f 1t seems clear that a Rousx loop 15 to be
fashioned this may be done at the outset By this means 1t 13 possible
to ensure that the loop 1s viable before the time comes to use 1t m
making the anastomoss

A growth situated at the upper part of the thoracic gullet, or n the
lower portion of the cervical eesophagus presents a great problem from
the pomnt of view of surgical excision, and the only satisfactory radical
operation 1s to mobilize the stomach through a left sided thorico
abdomnal mesion resecting the whole of the thoracie eesophagus and
anastomosing the mobilized stomach to the cervical wsophagus in the
nech This procedure 15 one of such magmtude that few patients will
be found switible for 1t and 1t may be preferable to use some palhative
procedure such as the introduction of Souttar s tube The use of a plastic
tube or a previously prepared shin tube to bndge the gap caused by
a local removal of a growth in ths situation, presents an attrictive
alternative, but there are many technical difhiculties associated with
this method at the present tume

Pallafive Procedures The sibuation of the growth and the general
condition of the patient may erther separately or combined mahe wny
attempt at radical exeision unjustifitble and 1 these patients a
plliatyy e procedure majy be the proper one to adopt

In the middle third of the ccsophagus where a growth may be
encountered which 1s firmly adherent to the root of the lung or to the
1ortr a palliative short eircurt gives considerable rehef If prelimmary
mspection grves the impression that total removal 1s unlihely to be
aclueved as much benefit may be given the patient by short cirewiting
the obstruction as by carrying out a partial removal 1t the risk of a
high immediate mortality (Figs 8 and 9)

If a palbiative short eircwt operation 1s decided upon the stomach
18 mobihized after division of the costal margin and diaphragm and the
spleen 1s removed The thoracic aesophagus 1s freed as far as the growth
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require freatment It 1s sometimes sufficient to wash the sic out
periodically, and the patient may learn to do this by drinking copiously
and holding his head n such a way that the fluid enters the sac

Exaston of the sac 1s a very satisfactory procedure provided 1b 1s
done with meticulous care Antibiotic cover must be gnen and any
inflammatory changes 1n the s1c allowed to settle down The operation
15 best carried out 1n one stage and 1t 15 conyvement to mahe an mcision
along the anterior border of the left sternomastoid muscle, extending
from the angle of the jaw as far as the sternum It may be necessary
to dnide the antertor part of the sternomastoid muscle close to 1its
sternal mnsertion The thyrod 1s retracted mwards and the carotid
sheath outwards and the mferior thyroid vessels are divided if they
are i the way When the retro pharyngeal space has been 1dentified 1t
1s a great help to pass a large wsophageal tube from the mouth This
usually enters the sac and serves to define 1t The sac 1s held with stay
sutures to prevent any unnecessary handling and 1s carefully freed
from the surrounding parts until 1its ongmn from the pharyngo
@sophageal junction 15 clearly demonstrated In carrymg out this
dissection 1t must be remembered that the greater part of the sac
consists of mucous membrane only but near 1ts base there are thinned
out muscle fibres derived from the constrictor muscles and these should
be carefully preserved so that after the sac has been excised the muscle
can be folded over the suture hine 1n the form of a protective cuff It
18 sometimes difficult to know the precise level at which to excise the
sac too small an excision resulting mn a recurrence and too large an
excision causing a stricture The wesophageal tube 1s of great assistance
m showing the pomnt at which excision should take place By with
drawing 1t from the sac and then rewtroducing 1t mto the cesophagus
proper with the finger acting as a guide, 1t becomes much easter to
remove the correct amount of pouch The mesion m the mucous
membrane should be closed with a fine catgut suture and the museles
drawn over the suture line with fine mnterrupted silk sutures To prevent
recurrence 1t 1s wise to stitch the pharynx to the prevertebral fascia and
so obliterate what would otherwise be a potential space A soft dram
15 left near the suture line and the rest of the meision closed

For a few daysnothing 1s allowed by mouth other than sips of borled
water and penicillin solution and a normal diet 18 not resumed until

 fortnight after operation
Diverticula of the Thoracic (Esophagus

Traction drverticula are crused by adhesion to the asophagus of
some neighbourmg nflammatory condition such as a tuberculous
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of the pharynx and the crcular fibres which constitute the crico
phiryngeal sphmeter This sphincter serves to prevent ur enterng the
@sophagus with each mspiration Spasm of this sphincter 1s often the
underlying cause of a pharvngeal pouch Negus has drawn attention
to ths factor n the xtiology of the condition
The hernin starts as a bulge and gradually forms an actul pouch
which becomes filled with food and mucus As the result of this the
sac 1s dragged downwards and its onfice 1s rotated so that ultimately
the sic presents as a direct continuation of the pharynx The opening
nto the csophagus 1s compressed antertorly under the cricord cartilage
The symptoms are due in the first place to the underlying spasm and
later the sac riself causes symptoms by pressure on the cesophagus
Other symptoms m a well formed sac are gurghng sounds on eating
and the regurgitation of food tnto the mouth at night, and sometimes
the mnhalation of food The symptoms tend to become progressively
worse and dysphagia may be marked particularly towards the end of
a meal The results of septic absorption are sometimes seen when the
condrtion has been present a long time and occasionally cancer may
develop  Attacks of inflammation may occur from time to time
The diagnosts 1s
confirmed by a careful
X ray examination
whichshowsthe pouch
fillng up and the
opaque material spii
Iing over from the
top (Fig 10) This
feature serves to dis
tmgush the condition
from the ditaton
which may occur with
a high stricture
Treatment In the
early stages of the
formation of a pouch
the underly ing spasm
1streated by dilatation
and 1f anemia 1s
present this must be
* corrected In more
Fio 410 Pharyngesl pouch which was treated by @dvanced cases the
oexcision pouch 1tself may
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intrathoracie pressure and movements of the cesophagus alter the
appearanees of the filing defect Confirmation may be obtained by
carrying out an cesophagoscopic exammnation

Treatment

Treatment may be required ether for massie hremorrhage or for
the prevention of the repetition of such hemorrhage or 1gun bectuse
the patient 15 suffermg from 2 stendy shight loss of blood Immedite
treatment may be carried out by applying pressure at the site of the
hemorrhage either by the use of - special bag which has been designed
for this purpose (Burge), or, 1f this 13 not av-ulable, by using a Miler
Abbott tube which 1s mtroduced to the proper distance and then
distended A blood transfusion must be given if required, but excessive
transfusion encourages further bleeding When the immedinte danger
has been overcome attempts should be made to decrease the nsk of
further hemorrhage and 1t 1s important to drstinguish carefully wntra
hepatic obstruction from extra hepatic causes The second type 1s more
promising from a surgical pomt of view The best operation which can
be carried out 1n these cases 1s a matter of controversy but the aim
must be to reduce the portal blood flow The most certamn way of
achieving this 1s by making 4 direct anastomosis between the portal
vem and nferior venn cava  In all cases before operation 1s undertahen
adequate preparation on a swtable diet must be given and the diet
for these patients should be rich mn carbohydrate and low m fat and
should not contam meat proten Vegetable milk and egg protemns
should be given freely and 1t 1s important to give an adequate amount
of vitamins and bile salts daily If operation 1s not considered justs
fiable 1t 15 wise to treat the patient as if he were suffering from reflux
esophagitis on the assumption that a possible cause of gross hmmor

rhage n these cases may be due to an ulceration of the wsophagus
oceurrmg 1n 4 patient who has v arices

Rare Conditions of the (Esophagus
Sarcoma

This tumour 1s extremely rare mn the cesophagus and the history 1s
often 1dentical with that of carcinoma

Melanotic Carcinoma

A case has been described by Jalesh: and Waldo 1 which the
prmary lesion consisted of a polypoid mass m the cesophagus, with

extensive metastases 1n the neighbouring Iymph nodes and also 1n the
Iiver and other organs
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lymph node A pulsion diverticulum 15 produced by the hernmtion of
the mucous membrane through the muscular wall, possibly as the result
of congemtal weal ness Traction pulsion diverticula oceur when the
condition has started as the result of traction and these are encouraged
to enlarge by the entry of food into the sac Tius variety was drawn
attention to by Barrett

Symptoms

Very often the condition 13 discovered acaidentally on X ray
examation, but sometimes dysphagin may be compluned of The
diagnosis 1s usually obvious on X ray examination, but the presence of
some other lesion such as a carcinoma must be borne m mind and
asophagoscop) 198 usually required to exclude this sk If no symptoms
are present and the condition has been discovered fortuitously, no
treatment need be given In other eises an associated spism may
require dilatation and, if symptoms aro caused by attachs of mflimma
tion or by the distended s1e dragging downwards, 1t may be necessary
to carry out 1 radieal operation If operation 13 necessary and the pouch
15 situated n the middle of the asophagus, the nght sided thoracic
approach 1s to be recommended It may only be necessary to return
the mucous membrane nto the lumen of the cesophagus and to repur
the defect in the overlying muscle with mterrupted silk sutures A
largo s1c may require excision

(Esophageal Varices

@sophageal variees are the result of portal hypertension and the
haemorrhage which may occur from these v ariees accounts for more
than half the deiths m patients who suffer from this condition The
hiemorrhage which oceurs may be confused with bleeding from - peptic
ulcer of the stomach or duodenum but 1t 15 sometimes possible to
differentiate the two tvpes of heemorrhage by tahing a careful history
In the case of bleedmg from wsophageal varices the patient may have
noticed a heavy feelng behind the sternum and soon after this bright
red blood may be regurgitated without effort Still later nausea may
occur and the patient may then vomt dark red blood, together with
gastric contents  Sometimes the hmmorrhage 15 occult and the
symptoms produced are those of anmmia Other evidence of portal
hypertension may idicate the source of the hemorrhage X ray
examnation shows a filing defect produced by the prominent eins
and 1t 18 posuble to differentiate thus filuing defect from the appearances
associated with a growth, because in the case of varices vanations m
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imtrathoracie pressure and movements of the cesophagus alter the
appearances of the filling defect Confirmation may be obtamed by
carrymg out an cesophagoscopic examunation

Treatment

Treatment myy be required erther for massie hemorrhage or for
the prevention of the repetition of such hremorrhage, or again because
the patient 1s suffermg from a steady shght loss of blood Immediate
treatment may be carried out by applying pressure at the site of the
hemorrhage either by the use of a special bag which hns been designed
for this purpose (Burge) or, if this 1s not avaulable by using a Miller
Abbott tube which 13 mtroduced to the proper distance and then
distended A blood transfusion must be given if required, but excessive
transfusion encourages further bleeding When the immediate danger
has been overcome attempts should be made to decrease the mish of
further heemorrhage, and 1t 1s important to drstinguish carefully intra
hepatic obstruction from extra hepatic causes The second type 18 more
promusing from a surgical pomnt of view The best operation which can
be carried out m these cases 1s a matter of controversy, but the amm
must be to reduce the portal blood flon The most certun way of
achieving this 1s by making a direct anastomosis between the portal
vein and infertor vena cava  In 1ll cases before operation 1s undertahen
adequate preparation on a switable diet must be given and the diet
for these patients should be rich m carbohydrate and low 1n fat and
should not contam meat protem Vegetable mulk and egg proteins
should be given freely and 1t 1s important to give an adequate amount
of vitamins and bile salts daily If operation 1s not considered just:
fiable 1t 15 wise to treat the patient as if he were suffering from reflux
cesophagitis on the assumption that a possible cause of gross hemor
rhage 1n these cases may be due to an ulceration of the cesophagus
occurring 1n & patient who has varices

Rare Conditions of the (Esophagus
Sarcoma

Ths tumour 1s extremely rare m the esophagus and the istory 1s
often 1dentical with that of carcmmoma

Melanotic Carcinoma

A case has been described by Jaleshi and Waldo 1n which the
primary lesion consisted of a polypoid mass m the cesophagus with

extensive metastases m the neighbourmg Iymph nodes and also i the
Irver and other organs
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lymph node A pulsion diserticulum 1s produced by the hermation of
the mucous membrane through the muscular wall, possibly as the result
of congenital weahness Traction pulsion dnerticula ocenr when the
condition has started as the result of traction and these are encouraged
to enlarge by the entry of food nto the sac This varety was drawn
attention to by Barrett

Symptoms

Very often the condition 1s discovered accidentally on Xray
examination, but sometimes dvsphagia may be compluned of The
dingnosis 1s usually obvious on X ray exammation, but the presence of
some other lesion such as a carcinoma, must be borne m mind and
cesophagoscopy 1s usually required to exclude this sk If no symptoms
are present and the condition has been discovered fortuitously, no
treatment need be given In other e1ses an associated spasm may
require dilatation and, if sy mptoms are ciused by attachs of nflamma
tion or by the distended sac dragging downwards, 1t may be necessary
to carry out 4 radical operation If operation 1s necessary and the pouch
1s situated in the middle of the cesophagus the right sided thoracie
approach 1s to be recommended It may onls be necessary to return
the mucous membrane mto the lumen of the esophagus and to repur
the defect in the overlying muscle with interrupted silh sutures A
large sac may require excision

(Esophageal Varices

@sophageal yvarces are the result of portal hypertension and the
hemorrhage which may occur from these varices accounts for more
than half the deaths m patients who suffer from this condition The
hemorrhage which occurs may be confused with bleeding from a peptic
ulcer of the stomach or duodenum but 1t 15 sometimes possible to
differentiate the two tvpes of heemorrhage by talung a eareful lustory
In the case of bleeding from cesophageal varices the patient may have
noticed a hewvy feeling behind the sternum and soon after this bright
red blood may be regurgitated without effort Still later nausea may
occur and the patient may then vormt dark red blood, together with
gastnic contents  Sometimes the hamorrhage 1s occult and the
symptoms produced are those of anzmia Other evidence of portal
hypertenston may indicate the source of the haxmorrhnge X ray
examunation shows a filing defect produced by the promment veins
and 1t 1s possible to differentiate this filing defect from the appearances
associated with a growth because in the case of varices variations m
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intrathoracie pressure and movements of the cesophagus alter the
appearances of the filling defect Confirmation may be obtuned by
carryving out an cesophagoscopic examination

Treatment

Treatment may be required either for massno hremorrhage or for
the prevention of the repetition of such hremorrhage or agan because
the patient 1s suffering from a stendy shght loss of blood Immediate
treatment may be carned out by applying pressure 1t the site of the
hemorrhage either by the use of 1 speeal bag which has been designed
for thus purpose (Burge) or, if this 1s not available, by usmg a Miller
Abbott tube, which 1s mtroduced to the proper distance and then
distended A blood transfusion must be given if required, but excessive
transfusion encourages further bleeding When the immedite danger
has been overcome attempts should be made to decrease the rish of
further heemorrhage and 1t 1s important to distinguish carefully mtra
hepatic obstruction from extra hepatic causes The second type 1s more
promsing from a surged] pont of view The best operation which can
be carried out m these cases 1s a matter of controversy, but the aim
must be to reduce the portal blood flow The most certamn way of
achieving this 13 by maling « diect anastomosis between the portal
vein and mferior vena cav 2 In all cases before operation 1s undertaken,
adequate preparation on a swtable diet must be given, and the diet
for these patients should be rich 1n carbohydrate and low 1 fat, and
should not contamn meat proten Vegetable, mulh and egg proteins
should be given freely and 1t 15 important to give an adequate amount
of vitamins and bile salts daily If operation 1s not considered justi
flable 1t 15 wise to treat the patient as if he were suffermg from reflux
®sophagitis on the assumption that a possible cause of gross heemor
rhage m these cases may be due to an ulceration of the wsophagus
oceurring 1 a patient who has varices

Rare Conditions of the (Esophagus
Sarcoma

This tumour 1s extremely rare m the @sophagus and the story 1s
often 1dentical with that of carcinoma

Melanotic Carcinoma

A case has been described by Jalesh1 and Waldo n which the
primary lesion consisted of a polypoid mass m the csophagus with

extensive metastases m the neighbourmg ly mph
nod
Irver and other organs & & ymph nodes and also m the
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Simple Tumours

Simple tumours
arc very rire They
may anse from any of
the coats comprising
the wsophagus Papil
lomatn, myomata
leromy omata and ipo
mata have all been
deseribed Sometimes
the history hns resem
bled that of mahgnant
disease and 1n other
cases the tumour has
been an meidental
finding Srmple tum
ours oceasionally
undergo ulceration
and produce hemor
— rhage, and 1n other

Fia 411 Fibroma of tho asopbagus cases become pedun

culated and if they
are situated near the upper end of the esophagus they may be extruded
from the mouth (Fig 11)

Syphilis of the (Esophagus

In the past many examples of syplulis of the c-ophigus were
described but tt 1s doubtful if the diagnosis was aceurate in manv cises
Until comparatively recently the true nature of many simple conditions
of the wsophagus has not been recogmzed, It 1s extremely rare to
encounter a proved case of 5y philis of the gullet at the present time

(Esopbageal Cysts

Congemtal ¢y sts may occur in the wall of the cesophagus and enlarge
mto the pleura sometimes sunulating the signs of an empyema

(Esophageal Casts

This 1s & rare condition possibly the result of some njury to the
wsophagus although 1n the recorded cases a clear connection with an
mjury has not been proved It 1s possible that the condition starts as
a low grade cesophagits as suggested by Patterson and s the result of
this there 1s excesaiv e epithelial growth and the mucosa separates from
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the cardinc end upwards and 1s eventually extruded in a tubular form
A simular condition has followed diphthentic cesophagitis

Scleroderma

(Esophageal symptoms may occur 1n the course of this condition
and are produced by a thichening of the epithelium of the wsophagus,
which may mnterfere with swallowing by the mechanical effect and by
mterfering with the proper propagation of peristalsis

R H Fraviniv
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Sumple Tumours

Simple tumours
are very rare They
may arise from any of
the coats comprising
the cesophagus Papil
lomatn myomata,
letomy omata and ipo
mata have all been
described  Sometimes
the history has resem
bled that of malignant
disease and i other
cases the tumour has
been an nadental
findmg Simple tum
ours occasionallsy
undergo ulceration
and produce hemor
rhage, and in other

Fio 411 Fibroma of the esophagus cases become pedun

culated and if thes
are situated near the upper end of the wsophagus they mav be extruded
from the mouth (Fig 11)

Syphults of the (Esophagus

In the past many exaumples of syplilis of the wsophigus were
described but 1t 1s doubtful if the dingnosis was accurate in many cases
Until comparatuyely recentlv the true nature of many stmple conditions
of the esophagus has not been recognized, It 1s extremely rire to
encounter < prot ed case of 53 phubis of the gullet, 1t the present time

(Esophageal Cysts

Congemtal cvsts may occur in the wall of the cesophagus and enlarge
mto the pleura sometimes simulating the signs of an empyema

(Esophageal Casts

This 15 a rare econdition possibly the result of some injury to the
esophagus although n the recorded cases a clear connection with an
mjury has not been proved It 1s possible that the condition starts as
a low grade cesophagitis as suggested by Patterson and as the result of
this there 1s excessive epithelial growth and the mucosa separates from
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back mto place when the abdomen 13 closed and prevents the protrusion
of bowel

The mesion for division of the muscular coat of the pyloric canal
should Lie nearer the lesser curvature than the greater in a bloodless
area there and should not be continued further distally than the pyloric
vemn The forceps advised by Dems Browne, m the form of  smus
forceps with the blade shghtly angled outwards near tts tip 1s alu
able for stretching the museular inaision and Browne s paradoweal sign
of completeness of the division of the muscle 1s v aluable, the mucosa flat
tens out and ceases to bulge when gas passes through to the duodenum
After division, gas should be squeezed through from the stomach to
make sure that the duodenal mucosa into which the tumour projects
has not been opened If a bubble of gas escapes the perforation 1s
closed by a single stitch which joins the proxumal mucosal edge of the
perforation to the whole thichness of the distal duodenum

The mortality of operation has fallen substintially m the last ten
years and there are reports of such figures 15 2 8 per cent (Alan et al
1947) 2 per cent (Browne 1952) 1 3 per cent (Wood efal, 1951) and
0 89 per cent (Ladd efal, 1946) The prognosis is worse in babies under
6 1b m weight and n babies suffering from pre operative or post
operative infection or other post operative complications The infective
complications require an active search for they are often overloohed
They mclude otitis media, conjunctivitis thrush omphalitis upper
tespiratory nfection relaxed stool or franh enteritis whitlow, skin
seps1s cystitis and wound mnfection The other post operative com
pheations are continumng vomiting usually due to mcomplete division
of the muscle or to the presence of some other obstructing element at o
lower level wotnd rupture, and peritomtis from a perforation of the
duodenal mucosa which has not been detected at operation Breast fed
babies do best for they usually remain free from mfection Leva (1941)
treated 100 breast fed chuldren without a death but had five deaths in
46 artificially fed babies

Other Congemtal Anomalies

Such congemtal obstructions of the duodenum as atresia congental
bands and annular pancreas may be mistaken for congerutal pylorie
stenoms and should always be sought if there 1s any doubt about the
p;’eiencf: of ;L_ pyloric tumour Babies who have mcomplete duodenal
obstruction from another cause sometimes develop a palpable hyper
trophy of the pyloric canal P 7

Congemital gastric diverticula (Martin  1936) are usually situated
on the cardiac part of the posterior surface of the stomach near the



CHAPTER V
THE STOMACH AND DUODENUM

Congemtal Pyloric Stenosis

IncREASING evidence 18 available that congemtal pyloric stenosis
1s due to a fanit n the gene  Numerous famlies are recorded of which
more than one member 1s affected, and the concurrence mn umos ulr
but not in bmovular twins s furly frequent Gaiey (1948) has put
on record a famly of four brothers If a fwlt n the gene 1s truls
responsible then a rise 1n incidence of pylorie stenosis may be expected
s the result of the Iarge proportion of survivors from the Rammstedt
operation  The present meidence 15 3 or 4 per 1000 (Davison (1946))
and from the figures of Wood and Smellie (1951) 1t may be concluded
that there 1s approxumately 50 per cent more rish of pyloric stenosis
i 4 first born than in 2 Jater baby

In diagnosis clinical evidence 15 of importance, and no evidence 1s
stronger than a palpable tumour but where 2 tumour cannot be felt
or where listory 18 1n any wa)y unusual a baruum meal examination 1s
legitimate It 1s very seldom necessary and cin never supplant climeal
evidence The only defimte radiologteal evidence 1s 4 persistent narrow
line of bartum 1n the pyloric canal (Teall 1950)

In treatment most surgeons adiise operition n virtually every case
Replicement therapy 1s most important (Akin and Forbes 1947) and
some 24 hours of such a treitment may be necessary in babies under
6 1b 1 weight Intrasvenous hydrochloric acid (Hartmann 1945) has
not won much populanity wnd half strength salme 1s the usual mediuum
at a rate not e<ceeding 100 ml per pound body weight in the 24 hours
The stomach should always be emptied before operation but contnued
lavage should be avoided for 1t may wash out a dangerous amount of
sodium Chemotherapy 19 valuable as a method of treatment for and
as a prophylactic agamst comeidental infection in other parts of the
body but it dots not perrmit the chmean to be complacent These babies
should still be 1solated and nursed with the most rigid precautions

At operation there 1s still some disputo concerming anxsthesia Local
mfiltration of the abdommal wall with 10 ml of 1 per cent procune 1s
entirely satisfactory and permats early feeding to be begun 1ts only
mnconvenience 15 the shightly mereased difficulty of closure of the
abdomunal wound

A transverse upper abdominal ncision high under the costal arch
permits of easier closure than 4 paramedian mesion for the Irver falls

66
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1t mAy persish n n acute phase with or without infarction of the colon
or smnll mtestine It has been described 1n association with pengastric
adhesions, extragastric tumour and disphragmatic hernta It may
be mesentersco axial, the pylorus folding to the left i front of or
rarely belund the body, or 1t may be of organo axal, the greater
cury ature folding upwards and forwards 1n front of the lesser, or 1t may
mvolve the fundus  Melena 1s present 1 50 per cont of all eases ind 1n
100 per cent of severe types with thrombosis (Mayo ef al , 1940) The
mtial treatment should be the passage of & broad bore stomach tube,
the immediate escape of gas 1s an ndex of successful reduction If
relief 15 not obtaned by « stomach tube laparotomy should be under

taken the yohiulus should be undone and recurrence should be pre

vented by the performance either of temporary gastrostomy to fix the
stomach to the abdominal wall or of partial gistrectomy

Giant Hypertrophic Gastritis

Gastriec dascomfort and even hrematemests may be associated with
extravagant hypertrophy of the mucous folds In the barium meal
these folds may look lihe multiple polyps At gastroscopy the folds
are red and cedematous with superficial ulceration very lhihe cancer
and indeed this appearance may be associated with an nfiltrating
submucous cancer (Matzner ef al , 1951) It 1s not hnown whether or
not this appearance 15 truly mflammatory Gastrectomy should be
undertaken because of the difficulty of distingmshing the appearances
before or at operation from cancer (Maimon et al 1947 Bourne 1948

Gnme and Whitehead 1951) Sometimes total gastrectoms 1s required
(Bartlett and Adams 1950)

Prolapse of Redundant or Hypertrophied Gastrc Mucosa
Prolapse of an antral fold of hypertrophied mucosa mto the
duodenum may give 1se to bleeding or to antral or pyloric obstruction
The symptoms and the X ray appearances may be difficult to
distingmish from those of polyposis At operation the antrum may be

opened the prolapsed fold excised and the stomach wall closed again
(MrcKenzie et al  1946)

Eosmophilic Gastritis
This condition may affect adults of erther sex There 1s chronic pam
unrelated to meals and sometimes attacks of acute pain with bleeding
that may be massive X ray shows a narrow antram At gastroscopy
there 15 & mammulated mucosa with narrowing of the antrum There
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Iesser cury ature, though occisionally they lie near the greater curs ature
or the fundus They seldom give symptoms until adult hife—belelung,
tomiting tenderness dysphagia or bleceding Perforttion does not
occur In most cases any symptoms that are present are comncidental
and related to some other pathological cause than the diverticulum
In o few cascs, however infeetion near the dverticulum from pressure
on the stomach by the diverticulum may be a cause of digestive dis
ability The dnerticulum 1s demonstrated either by A r1y or gastro
scopy, and 18 sometimes particularly diffienlt to locate at operation
In the first place they should be sought by dnviding the greater omentum
and turnng the stomach upwards and forwards (Casberg and Martin,
1948) but 1n some cases 1t 1 necessary to mobihize the spleen and cardin
and to divide the lesser omentum close to the eardine end of the lesser
curvature If 1t has been responsible for symptoms the diverticulum s
excised and the defect i the stomach closed in lnyers  Simple iny agina
tion (Ferguson and Cameron 1947) may be followed by recurrence
{Bralow and Spellberg 1948}

Duphlication of the stomach (Ladd and Gross, 1940) may give riso to
1 cystic structure contaimng chocolate flud and nseparable from the
posterior wall of the stomach though not m communication with the
lumen of the stomach Such a retrogastric ¢yst may produce obstrue
tion of the stomach from extern:l pressure (McCutchen 1949)
Duphication 1s probably responsible also for the much narrower cardio
duodenal duct ~ narrow passage in the postertor stomach wall (Hover
and Andresen 1951)

Gastric Obstruction from Swallowing Corrosive Poison

Many cises have now been reported of corrosne stricture of the
stomach n patients who have no assoctated corrosive burns of the
mouth pharynx or wsophagus (Strode and Dean, 1950 Paul 1951)
The antrum and pylorus 1s thich walled and unyielding though not
actually hard The lumen 1s narrow like thnt of the uterus wnd cervix
(Moynihan 1926) The stricture comes on rapidly, giving rise to obstruc
tion some four weehs after the corrosne acadent Gastrectomy 1s
probably the best treatment for corrostve stricture (Gray and Helmes
1948) though 1t hns seldom been performed sometimes gastro
enterostomy has been required (Strange et @l  1951)

Volvulus of the Stomach

Volvulus of the stomach 1s rare but has a wide range of 53 mptom
atology It may giie rise to severe mtermittent or transient distension
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operation other than gastrectomy 1s employ ed Tho treatment of gastne
uleer molses the removal by gastrectomy of some two thirds of the
stomach Even n the case of a lngh ulcer on the lesser curvature the
wleer 18 removed, and, if the ulcer 15 m fact a lugh one, ~ speeral opera
t1v 6 technique 1s required The treatment of choice for a duodenal ulcer
15 remov a1 of three quarters of the stomach

Vagotomy 18 now reserved mn_most centres for the treatment of
jejunal ulcer consequent upon one or more_previous surgical mter
v entions, though 1t may be applied also to young patients who have an
anterior wall uleer without stenosis and 1n these must be accompanied
by some form of gistrie dramnage, either a hmted gastrectomy or
gastro jejunostomy  Vagotomy, together with some form of gastrie
dramage has also been advised for hugh lesser curve ulcers (Dragstedt
and W oodward, 1951), but most, gastric surgeons prefer to perform high
gastrectomy for this type of uleer

Gastro enterostomy alone has largely been discredited as a method
of treatment for peptic ulceration because of the incidence of jejunal
ulceration  Even when 1t 15 performed mn a patient who has pylore
stenosts and a low aedity, hyperacidity often develops again after the
stomach 15 dramed It must still be considered however, wath or
without vagotomy as a most successful operation in many of the cases
m which 1t has been performed and 1t should still have some application
It 1 probably the treatment of choice, for example if pylome stenosis
13 present 1 a patient over 50 who has no active ulcer, no pam,
no hemorrhage and a very low 1cid,mn very aged and feeble patientswith
pylorie stenosis and in younger patients with pyloric stenosis who_are
debilitated or who have concormtant disease cardiac pulmonary or
renal (Mangot, 1948)

The Place of Vagotomy in the Treatment of Peptic Ulcer

Vagotomy 15 mdicated to control the natural digestive or nocturnal
secretion of hydrochloric acid which usually, but by no means always
runs parallel with the histamine and nsuln tests (Johnson, 1950)

Vagotomy was mtroduced by Latarjet 1 1921 an abdommal form
of the operation was developed by Wertheimer m 1922 but this early
form of abdominal vagotomy was found nearly always to be mcomplete
because of branches which leave the vag: ibove the diaphragm and
enter the abdomen separately from the man trunks There are two
available forms of the opcration to day~—the trans thoracie {Dragstedt

1945) and the per hatal resection from below (Dragst
and Johnson 1947) (Dragstedt 1045 Orr

cum ste
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may be eosmophilia during an acute 1ttach—one argument for examn
ing the blood prcture m patients with acute dyspepsin or gastric
hemorrhage (Vaneh, 1949, Spencer ¢f al , 1950 Doniach and McKeown,
1951)

The Treatment of Pepfic Ulceration

Incrersingly often nowadays the trentment of chromic peptic
ulceration 1s surgienl and the surgieal treatment of peptic ulceration
15 1nereasingly safe

The mndicrtions for operation differ o hittle 1 respect of gastric and
duodenal ulcers

In gastric ulcer there are certun absolute mdications and these
mclude the following

1 Hour glass deformity or shortening, radiologically visible, of the
lesser curvature {Tanner 1951) ths indieates a substantial degree of
fibrosis and the virtual certunty of recurrent ulecration

2 Hwemorrhage repeated twice or oftener

3 Pun not relieved by medical treatment in bed

4 An abnormal position of the ulcer 1n the pyloric region or on
the greater curve or on the anterior wall—this always ruses the
suspicion of mahignaney

5 Large size of ulcer 1s also 4 reason for operition, some very large
ulcers and perhaps even the largest of all are bemgn even when they
are detected m older patients but in general a Inrge ulcer ruses the
suspicion of mahgnanes

6 Contmued activity of 4 gastrie ulcer for more than six months
under medical trettment

7 Obvious signs of chromeity—fibrosis, for oxample—when the
uleer 1s observed by gastroscope

8 Co existent duodenal ulcer

The ndicrtions for operation i duodenal ulcer are less cletr cut
The absolute indications melude repeied bleeding stenosts pre
stenotic diverticulum assocrated gastric pamn not relieved by medical
treatment m bed on milk drip and repeated perforation Many author
ties would add to these Glenn and Harrison (1950) for example, advise
resection ifter a single perforation of 3 to 4 months after closure of the
perforation

Choice of Operation for Peptic Ulcer

The choice of operation for peptic ulcer 1s i general some form of
gastrectomy though the form of gastrectomy varies to some extent
according to the site and chaiacter of the ulcer and in « few cases some
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Choice of Gastrectomy

There 13 a8 yet no unammty about the relatise smtability of the
Billroth T operation on the one hand, and the Poly 1 type of gastrectomy
on the other Indeed these operations cannot be reasonably compared
The Billroth I operation admittedly restores the upper entere tract to
some semblance of normality while the Polya operation distorts the
normal anatomy very substantially It 1s sometimes sud that the
Gumping syndrome 1s less common after the Biliroth I operation than
after the Polya operation, but the patient most likely to develop dump
g 15 the one who suffers from 2 large penetrating ulcer of the posterior
wall of the duodenum and 1t 13 1n just this kind of patient that the
Billroth I operation 1s difficult, the most lihely dumpers are excluded
from any Bullroth I sertes The Billroth I operation 1s essentially an
operation for the expert The permissible degree of tension between
stomach and duodenum 1s difficult to gauge safely In all but the most
evperienced hands obstruction ab the 1nastomosis mjury to the bile
duct and separation of the suture hine are more common after the
Billroth I operation than after the operation of Polya type The
apprentice who 15 learming gastrectomy 18 wisest to ndhere to one single
operative techmque applicable to all types of ulcer The Billroth I
operation 1s not applicable to all types of uleer, 1t cannot be performed
safely for deep posterior wall ulcers of the duodenum nor ean 1t usually

be performed for large penetrating ulcers of the posterior wAll of the
stomach

The Techmgque of the Polya Operation

The patient 13 prepared for operation with careful attention to
replacement of water and electrolytes and of protemn by the frequent
admimstration of flud meals with ammo acids if these are required
and to clearance of a distended stomach by tube aspiration

Either 1 paramedian or a transverse incision may be employed
The abdomen 15 opened and the upper abdommal organs are palpated
for venfication of the diagnosis The greater omentum_1s then divided
The gastro colic hgament 1s picked up well to the left of the midline and
divided between ligatures from there to the duodenum In most centres
this omentum 15 divaded distal to the gastro epiploic vessels though this
seems to have no advantage over separate division of the branches of
the gastro epiploic artery between that vessel and the greater curvature
The right gastro epiploic artery 1s divaded where 1t emerges below the
pylorus The pylorus and ducdenum are then gently elevated forwards
from the pancreas by gauze dissection as far as the hne of the gastro
duodenal artery  Attention 1s now turned to the lesser omentum An
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The vagotomy tide has on most surgieal shores receded because of
its  mconstant, varrmble and n most cases unpredictable’ results
(Walters et al , 1947) and also because of its quite numerous and not
infrequent complications

1  Gastric distension may be serious and progressie after vago
tomy, partly from the loss of motihity of the stomach and partly from
contraction of the heahing duodenal ulcer Most patients suffer from
retention for a trme and 15 per cent require 1 subsequent drunage
operation

2  Vomiting occurs n some degree m 36 per cent and 18 severe

n 13 per cent (Polloch 1952)
3 Patients lose weight after vagotomy though certamnly to a less
extent than after gastrectomy

4 Diysphagia (Kipen and Stevens 1949) 1s quite a frequent sequel
and must be due partly to direct interference with the asophageal
musculature and partly to denervation, 1t 1s usually self hkmiting
(Walcox 1950)

65 Paralytic ileus of the intestine sometimes follows operation and
m~y be protracted

6 Duarrheea of & mild type occurs in more than half of the patients
1n the first s1x months after a vagotomy and 1t 1s severe m about 16 per
cent (Pollock 1952)

7 The duodenal ulcer for which the operation 18 done persists or
recurs mn 10 per cent of cases {Pollock 1952) The duodenal ulcer bleeds
or perforates very seldom (Damels 1950)

8 Gastric ulcer (Orr and Johnson, 1949, Dragstedt et al , 1949
Mornssey 1950) may develop In patients who have previously suffered
from duodenal ulcer alone and the gastric ulcer 1s sometimes curiously
punless (hogel and Jantzen 1949) Vagotomy should never be done
m patients who have a gastric as well as a duodenal uleer nor should 1t
be done 1n patients who have a gastric ulcer alone

9 There 15 a decrease in pancreatic secretion which may have some
part an the genesis of diwrrheea (Crider and Thomas 1944)

10 A diaphragmatic herm has occurred mn patients in whom the
hatus has been stretched during the operation and not properly closed
(Beal 1948)

To avoid the retention which follows vagotomy the operation 1s
sometimes supplemented by gastro jejunostomy (Grimson et al 1947,
Crile 1951) pyloroplasty (Tanner 1950) partial pylorectomy (Bettie
1950} or even a standard subtotal gastrectomy (Colp 1950)
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maneuvre may be employed (Bancroft, 1932) A circular naision 18
made through the sero muscular coat of the antrum short of the pylorus,
the mucosy of the antrum being left mtact at that pont The muscular
cont1s then stripped by gauze and scissor disscetion from the underlying
mucosn as far as the pylorte ring The mucosal tube 1s then divided
between hgatures and the hgated stump of pyloric mucosa 18 buried by
drawing together the muscular walls of the stump of the antrum over 1t
Stitches re mserted from within so that the muscle surfaces of the
antrum are brought together and finally serous coat of one wall 1s
sutured to serous coat of the other If this measure 1s adopted, dissec
tion should proceed as far as the pyloriec muscle but no farther Another
important technical pomt 1s that the sero muscular tube of antrum
cannot be invagmated, 1ts open base 13 wider than its pylorc apex

Tanner (1951) suggests that the beginner may mn case of difficulty
leave the antrum and remove 1t later as a second stage In the rare
ulcers of the second part of the duodenum no wttempt should be made
to remove the ulcer

In preparation of the duodenum for closure the bile ducts may be
put to hazard and, if there 1s any doubt of their integrity, the common
bile duct should be opened and a probe passed mto the duodenum to
assist 1 their 1dentification and to prove their continmng patency

If closure of the duodenal stump offers particular difficulty 1t 18
advised that a tube be inserted 1n 1t and the stump closed round it by
a purse string suture the tube bemng brought out to form a temporary
duodenal fistula (Whipple)

Attention 1s now turned to the curvatures The division of the
gastro colic higament which was previously effected only to a pomt
Just to the left of the midime 15 carned round the greater curvature
with ligation of the mam gastro epiploic vessels and 15 carried up the
gastro splenic higament to the level of the upper pole of the spleen At
this pownt 1t 13 wise to keep close to the greater curvature mn case the
short gastric vews are divided too close to the spleme pedicle when
this 1s done there 15 sometimes bleeding from the splemic pedicle which
requires splenectomy for 1ts control The lesser omentum 1s then divided
along the lesser curvature on a straight line from pylorus to cardia and
the left gastric vessels are divaided It 15 convemient to divide these
twice 1 the first place close to the origin of the left gastric artery from
the coelirc avs after rusing the stomach forwards and dentafymg the
artery behind it, and next by dividing the vessels again where they
reach the lesser curvature This double diviston allows the lesser

curvature to lengthen and gives a more conyement stomach for the
purpose of anastomosis
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opening 1s made 1 this above the pjlorus and tho right gastrie vessels
are bgated If the duodenal ulcer 15 a Iarge or penetrating ono, 1t 15
sometimes comienient at this pomt to dinide the antrum between
crushing clamps and to use the distal crushing clamp 1s a lever while
the duedenum 1s seprated forward from the panerets Its separation
15 1n any case effceted with dinvision of the small vessels passing to the
first part of the duodenum from the man gastro duodenal trunk and
from the superior pancreatico duodenal artery For the division of
these v essels fine heemostats should bo used and fine silk, and each tiny
vessel should be talen mdnidually Tlns part of the operation 15 easy
mn cases of gastric ulcer (or eircinoma of tho stomach) but exceedingly
dufficult 1f there 1s & large penetrating posterior wall uleer If 1t can be
effected, the duodenum 1s divided beyond the level of the uleer and the
duodenal stump 18 closed
Thero are many ways of elosing the duodenal stump The duodenum
can be driaded betwcen clamps, and the distal elymp ean then be over
run by a through and through suture Alternatively instead of a
crushing clamp 1mmediately distal to the point of sectron 1n occlusion
clamp ¢an be applied rither farther vw 4y and a running suture inserted
to close the cut end  If this is done, the clamp 1s remot ed on completion
of the suture nd the closed duodenal stump 13 mnvagmated by sero
muscular stitches A row of interrupted silk may be used for this, or,
1f the duodenum 1s narrow a purse string stitch A convemient method
of closure 13 to put a sero muscular stitch at the upper corner of the
stump taking up posterior wall upper border and anteror wall in that
order A similar stitch can then be mserted to myvagmate the lower
end of the closed stump This avoids the difficulty of invaginating a
corner after inserting « row of sero muscular stitches from 1bove down
wards A fen more sero muscular sutures complete the invagmation
and the closed stump may then be sewn to the fibrous fissue on the
surfice of the pancrens
\/ If penetration of a postertor wall ulcer mahes dafficult the sepwration
of duodenum from pancreas the duodenum may be circumased around
the ulcer to leave the ulcer clear, and divided beyond the right edge
of the ulcer or the ulcer may convemently be left and the duodenum
divided between the left edge of the ulcer and the pylorus (Eastman
and Cole 1949) If the ulcer is left the anterior edge of the duodenum
may be sutured to the right edge of the ulcer and the ulcer extrudead as
1t were from the duodenal stump the sero muscular coat of the anterior
wall bemng doubled over the ulcer (Nissen 1945) In any event, the
entire mucosa of the antrum must be removed 1if 1t remains, a jejunal
uleer 15 almost mevitable In cases of extreme difficulty the Bancroft
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by one of the methods alrendy deseribed, and mvagmated, and the
lower part of the opening 1n the stomach 1s used for anastomosis to the
duodenum  Careful attention should be pud to the junction of the closed
portion of the stomach and the lower part w hich 18 used for anasto

mosis, and 1 crreular sero muscular stitch through lesser curvature,
edges of anastomosis and upper border of duodenum 1s the safest method
of preventing leahage t this pont

The Complications of Gastrectomy

(1) Perforation of the duodenal stump 1s the mmmedate comphea
tion of gastrectomy most to be feared It usually gives nise to sudden
and alarming peritomtis withun seven to eight dys of operation, though
1t has ocourre d quite commonly up to fourteen days after operation and
mdeed at wny time up to five and a half months (Goodll et al, 1951)
In most cases 1t 1s due to distension of the afferent loop of jejunum and
consequent rupture of the hne of closure In a few cases 1t seems to be
due to perforation of an ulcer of the duodenum not removed by the
gastrectomy The treatment of this complication when 1t develops 1s
the msertion of 4 dran 1n the perforation of the stump and the closure
of the stump round that dram

(2) Internal herma may occur through the opening left behind the
stomach an opeming whose boundaries are posterior abdommnal wall
lesser curvature anastomosws, afferent jejunal loop and ligament of
Treitz The mgns are those of post operative obstruction with a gas
shadow of the distended hermated bowel on X ray and perhaps a
palpable abdommal swelling (Hubln  1951)

(3) Pancreatihs and pancreatic mjuries may follow gastrectomsy
(Warren 1951) A mam duct mjury should be seen at operation if 1t
oceurs but sometimes an accessory duct of Santorim dramung high
nto the duodenum majy be wmjured, to give mise to discharge of a few
hundred ml of a clear flmd after operation There 18 always an
anatomical connection between the duct of Santorim and the mam
duct and such a fistula heals as soon as the dramage tube 18 withdrawn

{4) Leakage from the suture line between stomach and jejunum or
between stomach and duodenum may give rise to early post operative
peritomitss It 15 probably always due to a fault m techmque

(5) A muld degree of diarrheea 18 not uncommon after gastrectomy
but 1n the case of severe and persistent diarrheea, suspicion arises whether

anastomosis has not been performed between stomach and ieum
mstead of between stomach and jejunum This apparently elementary
error 15 less unlihely than 1t sounds when 1t has occurred there has
usually been some anomaly of rotation whereby the colon has lamn
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\/ For anastomosts, a loop of jejunum 1s chosen, not too far from and
not too close to the hgament of Trestz There 15 diversity of opinton
between a short loop and a long loop reconstitution but there scems
to be no particular advantage i making the loop too short, if this 1s
done there 1s 2 narrower opening betwcen posterior abdomsnal wall and
stomach for small intestine to hermate through A convenient length
of jejunum should 1 any case be taken to avoid tension Some
operators msist on earrying this loop alway s 1n the same direction from
lesser to greater curs ature, but 1t 15 usually cons enient to allow the loop
to pass n whigheser direction leayes 1t 1ving more naturally It 1s also
said that 4 Hofmeister valve should be fashioned by closing the upper
part of the opening mn the stomach and using only the lower part of
that opening for anastomosis, but 1S 45.0NT experience that there 1s no
difference in the medence of dumping in those cases which have such
2 valve made and m those cases m which the whole breadth of stomach
18 emploved There 1s also some argument still about the rclatne
advantages of the retro colic and the ante colic operation Argument
about this 1s unprofitable for there seems little difference 1n the results
Special difficulty m dealing with the stomach may be met with n
cases of lugh gastric uleer In general, such an uleer should be removed
together with the body of the stomach and antrum This entails 4 high
division of the lesser curve near the @sophagus but the greater curve
need not be so radically dealt with A pomt can be chosen on the
greater curve vertically below the nght edge of the oesophagus or even
further to the right on the greater curvature and two clamps are placed
directly across the organ to reach the mud point betw een the cury atures
This part of the stomach 1s then divided between the clamps and two
other curved clamps may be applied across the remainder of the stomach
to reach the lesser curvature near the oesophagus The remasnder of
the stomach 13 then drvided between these two clamps and the distal
portion 1s removed The upper part of the stomach remnant 18 then
closed by a runmng stitch around the clamp and mvaginated, and the
lower part of the organ 1s used for anastomosis to the jejunum Alter
natively a Schumaker clamp may be emploved to control the upper
part of the openung 1 the stomach near the cesophagus or indeed the
requred portion of the stomach and the whole lesser curvature may

be excised by cutting with scissors without the use of clamps at il
(Tanner 1949)

The Billroth I Operation

In the Billroth I operation the same technique of remon 2l of stomach
1s employed but the upper part of the open end of the stomach 1s closed
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jmce can miv with 1t Some of the pitients also show potassium
deficiency

(7) Gastro-Jejunal uicer 1s quite rare now that snbtotal gastrectomy
15 the standard operation for duodenal ulcer though 1t still does
oceastonslly occur This complication ean be virtually abohshed by
performing 2 very lugh gastrectomy and leaving only 4 tiny remnant
of stomach, but so extensie 1 gastrectom) curres 2 relatively hugh
mortlity and 1t 13 doubtful whether the frequency of gastro jejunal
ulcer after 2 less extreme operation Justifies the extrn msh  Gostro
1ejunal ulcer 15 probably best treated by a further grstrectomy if the
originnl gastrectomy hns been madequate and by transthoraere vago
tomy 1if an extensive segment of stomach has been already removed

Of the complications of gastro jejunal uicer, the most mportant
recent adyance has been m the treatment of gastro-colic fistula It has
been clearly shown (Pfeiffer and Kent 1939) that the detenoration in
the patient s condition which 1s so serious once a gastro colie fistula 1s
present 15 unguestionably due to the entrance of the contents of the
colon mto the small mtestine and the consequent chemicl or bacteral
ententis which results The diarrheea and emacition of a gastro cohe
fistula can be reheved completely by temporary colostomy m the
ascending colon proximal to the fistula and later operation cwn be
undertaken to treat the responsible jejunal ulcer

(8) I'wo forms of jejuno-gastric mtussusception mty oceur after
gastrectomy (Aleman, 1948) The mtussusception may be acute with
swelling of the inverted bowel and hematemests or 1t may be ehromie
and mtermittent with vomiting and the demonstrafion of the sausage
shaped filing defect m the stomach by X ray The filing defect shows
concentric or fan shaped streaking from the valvule of the mverted
bowel loop Most intussuseeptions are retrograde the efferent loop tele
scoped bachwards into the stomach though = few are descending the
afferent loop passng through the stoma Very rarely there 1s a combmed.
form 1n which both loops return mto the lumen of the stomach

Massive Hemorrhage from Pephic Ulcer

One of the most gratifying recent advances 1n gastroenterology has
been the mereased opportumty which surgeans have had for treating
hematemesis and melzna by operation It 1s now generally agreed that
if a bleeding patient n or bevond middle age 1 known to have a chrome
peptic ulcer the following cases justify operative interference
(1) previous massive hemorrhage (2) hemorrhage continuing when the
patient comes n for treatment n hospital (3) associated severe pam
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belund the supenor mesenteric vessels instend of the duodenum
(Moretz, 1949)

(6) The dumpimng syndrome 1s the complication of gastrectomy which
has attracted most interest during the last fen years The symptoms
are post prandial Within 30 mmutes of 2 meal there 1s abdommnl
discomfort, nausen, palpitation and a general surface sen=ation of hot
and cold Consequent upon this there 15 wethness, fatigue and drows:
ness which maj persist for 12 to 3 hours Certamn yasomotor changes
accompany this sensation Tachyeardia a hugh respiration rate, pallor
and sweating rather suggest an adrenaline Lihe effect The normal
flushing and nise of shin temperature which follow the tahing of food
are absent until the attack of dumping passes off

Dumping occurs most often after a Polya type of gastrectomy, bub
1t oceurs also after » Billroth I operation and even after vagotomy
Dumping 18 not always mmproved by converting a Polya gastrectomy
mto a Billroth I A few duodenal ulcer patients giie records of
symptoms stmlar to those which occur 1n dumping as hwing accom
panied their original dyspepsin before any operation at all has been
undertaken The dumping syndrome 1s most common after grstrectoms
performed for large penetrating duodenal ulcer a fact which may
explain 1ts more frequent occurrence after the Polya tvpo operation
than after the Biliroth I The type of gastrectomy done does not affect
s merdence much the formation of a valve does nothing to affect 1ts
incidence Tt can be sard however that the more extensne the
gastrectomy the more severe the dumping and 1ts seventy 15 greatest
after fotal gistrectomy

Seventy five per cent of patients have some dumping and 12 b per
cent severe dumping still after 6 months 47 5 per cent of patients
have some dumping and 7 1 per cent severe dumping after 18 months
(Goligher and Riley 1952)

The cause of dumping 1s not known A few of these patients (Gilbert
and Dunlop 1947) can be shown to haie hypogly czemia after food, but
not all of them show this and those who do show 1t are sometimes free

from symptoms at the height of the hypogly cazmia which occurs very
early after food (Mwir 1949) Distension of the jejunum either of the
proximal or of the distal loop can be shown to be present in 1 number
of patients who dump and i these patients the symptoms can be
reproduced 1n therr entirety by passing a swallowed mercury bag mto
the jejunum (Butler and Capper 1951 Gohgher and Riley 1952)
Bram and Stammers (1951) blame malabsorption of fat for the
syndrome pancreatic secretion 1s lessened after gastrectomy (Mimprss
and Birt 1948) and food enters the jeyunum before bile and pncreatic
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Jand 15 niot only desirable but 1s i fact technieally easier than lesser
operations for lugh growths m the region of the cardia and fundus The
tissue to be removed ean be mobilized on a pedicle 2t whose base are the
left gastnc and spleme arteries The argument ngamnst_the adoption of
g0 radical an operation as_a routine_procedure (Walters ef al, 1948,
Fletcher 1951, Thomas et al , 1951) 1s that even this operation makes
no 1ttack on the suprapancreatic glands The glinds i the hilum of
the spleen, whose removal 1t ensures are affected early only m hgh
growths Moreover, the mortahty of total gastrectomy 1s at best_of
the order of 20 to 30 per cent —twice as ngh as the immediate mortality
for partral gastrectomy 1n cancer of the stomnch

Palhative Operations for Cancer of the Stomach

Where there 13 no hope of cure m a patient who has, for example,
hepatic metastasis pariwal gastrectomy 1f 1t 13 technieally posable, 1s the
best palliative operntion for carcmoma of the stomach There 1s hittle
sk after 1t of gastric symptoms returning Where partinl gastrectomy
1s not possible the available alternatives are gastroenterostomy, gastric
exclusion and jejunostomy In those cases in which gastroenterostomy
18 performed extension of disease 1s liable Iater to block the stoma
Ezxclusion with divasion of the stomach proxamal to the growth, closure
of the distal open end, and 1mplantation of the proximal open end mto
the jejunum 1s theoretically a desirable operation and 1t ensures greater
continuing comfort than a gastroenterostomy does It 15 often techme
ally extremely difficult however to close the distal stump over a bulky
polypoid tumour The secret of the exclusion operation 1s to mobilize
buth curvatures to a very high level and to transect the stomach high
Jejunostomy 1s performed only s a last resort i patients who are 1n
exiremis as a result of malignant gastric obstruction
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continung under treatment, (4) associnted pylorie stenosis, and, of
course (B) assocrated perforation  Fiven m a younger person 1t 1s wise
to mtervene if two or more of these ndications are present together
In general the operatton to be performed for n duodenal or gastric uleer
m cases of massn o hremorrhage 15 subtotal gastrectomy together with
remoyal of the ulcer

Gastrectomy for Cancer of the Stomach

In most centres the standard operatn e procedure for the treatment
of cancer of the stomach 1s subtotal gastrectomy together with the
removal of the lesser omentum the whole of the greater omentum and
the first nch of the duodenum The general procedure does not differ
greatly from the techniqueof the subtotal gastrectomy already deseribed
except that the lesser omentum 13 divided close to the liver and the
greater omentum 15 stnipped from the transverse colon

In growths of the fundus, card and upper part of the body total
gastrectomy 1s required and that operation 1s also necessary for exten
snve infiltrating tumours affecting the greater part of the body of the
stomach In these lugher grow ths the spleen 1s usually remo ed together
with the stomach For high growths of the stomach an abdomino
thoracic or thoracic approach 1s desirable the spleen 1s removed with
the stomach and reconstitution 1s by some form of cesophago jejun
ostomy such as 1s described elsew here in the treatment of caremoma of
the lower third of the cesophagus

Subtotal gastrectomy 18 of course far from an 1deal cancer opert
tion for the lymphatic dramage field 1s hardly touched and 1t 1s not
surprising that over all cises the five year survival rate in England
still does not exceed 7 per cent (Harnett, 1952) The opertbility rate
has, however mereased and gastrectoms of some hind now 1s done for
more than a half of all cases of cancer of the stomach who come to
operation The five year survinal rate of those who come to resection
15 22 to 35 per cent (State efal 1947 Pack and McNeer, 1947)

In some growths an attempt has been mnde to extend the scope of
gastrectomy and 2 total gistrectomy 1s advised by the most radical
surgeons now as a routine treatment for cancer of the stomach (Morton,
1942 Lahey and Marshall 1944 Longmure 1947 Lochwood, 1950)
It 15 argued that a much wider lymphatic remoyal 1s accomplished by
performing 2 total operation and by removing en masse the first mnch
of duodenum together with the lesser ind greater omentum, the spleen
the tail of the pancreas and even m some centres the posterior pert
toneum of the lesser sac There 1s no question that an operatton of this
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Jund 1s not only destrable but 13 1 fact techmeally easier than lesser
operatrons for lugh grow ths in the region of the cardia and fundus The
tissue to be remoyed can be mobilized on a pedicle at whose base are the
left gastmie and splenic arteries The argument agnnst the adoption of

so radical an operation a8 a routine procedure (Walters ef al , 1948,

Fletcher, 1951, Thomas ef al , 1951) 13 that even this operation makes
no attack on the suprapancreatic glands The glinds in the hilum of
the spleen, whose removal 1t ensures, are fected early only mn high
growths Moreover, the mortahty of total gastrectomy 13 at best_of
the order of 20 to 30 per cent —twice 1s lngh as the immediate mortality
for partial gastrectomy 1n cancer of the stomach

Palhative Operations for Cancer of the Stomach

Where there 18 no hope of cure, 1n a patient who has, for example,
hepatic metastasis, partial gastrectomy 1f 1t 13 techmeally possible, 1s the
best palhative operation for carcinoma of the stomach There 1s ittle
nsh after 1t of gastric symptoms returning Where partial gastrectomy
18 not possible the available alternatives are gastroenterostomy, gastnc
exclusion and jejunostomy In those cases i which gastroenterostomy
18 performed, extension of disease 1s hable later to bloch the stoma
EBazclusion, with division of the stomach prosimal to the growth, closure
of the distal open end and implantation of the prouimal open end into
the jejunum 15 theoretically 2 desirable operation and 1t ensures greater
contmung comfort than a gastroenterostomy does Tt 1s often techme
ally extremely difficult, however, to close the distal stump over a bulky
polypord tumour The secret of the exclusion operation 1s to mobilize
buth curvatures to a very high level and to transect the stomach high
Jeyunostomy 15 performed only s a last resort n patients who are
extremis as a result of mahgnant gastric obstruction
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CHAPTLR VI
ACUTE INTESTINAL OBSTRUCTIONS

In recent y ers considerable progress has been made in the treatment
of acute intestmnal obstructions of all vareties The basis has been 1
much more 1ceurate appreciation of pathology and, m particular of the
Jethal factors which must be countered if good results are to be obtamed

Pathology and Lethal Factors The Small Intestine

Simple ocelusion of the small intestine leads to collapse of the bowel
distal to the occluston and, prowimally, a growing dilatation with
liqud and gas and a msing ntra lumuinal tension  Peristalsts becomes
first exaggerated, then violent and incoordinated, finally miubited by
gross stretchung of the bowel wall, in which 1nterferenco with the loca)
circulation 55 also mmportant the high intra luminal tension causing
venous obstruction and capllary stasis, thus decreased absorption and
mereased transudation of flnd nto the Iumen and tissue spaces of the
ntestmal wall

There has for some years been general agreement that m high small
bowel occlusions death oceurs from dehydration and hypochlorh-emia
due to the rapid loss of water and salt 1n the vormt  About low small
bowel occlusions there has been more argument, for whilst some have
claimed that hero too, dehydration 1s the sole factor of importance,
others have stressed certain clinical differences between high and low
occlusions and expressed the opmron that some other factor must be
present too such as toxie absorption from the distended bowel

Now 1t 1s true that there are differences between the patient with a
high occlusion and one with a low Few now believe however, that a
factor of real xmportance 1s toxemia from the absorption of a porsonous
substince from the mtestinal lumen for despite all the exper mental
worh devoted to the subject no one has et succeeded 1n demonstrating
this elusive toxin i the lumen of the bowel 1 the portal or systemie
blood or the thoracic duct of expenimental anmimals It 1s probable that
n low as n high occlusions the important lethal factors are dehy dration
and chemcal imbalance and that minor differences m the chmical
manifestations are due to mmor differences 1 the exact naturc of the
electroly tic loss and m the rate of loss

Intestmal Sirangulations
Intestinal strangulations are customarily drvided mnto long medium
and short loop strangulations The first two are seen manly 1 mesentertc
81
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vascular occlusions, which may be arterial or venous and thrombotic
or embolic 1n type Life 1s in danger from tho sudden withdrawal of
flmd from the errculation nto the haemorrhagic infarct  If the patient
survives this phase, the bowel may become gangrenous and perforate,
leading to pertomtis

A short loop strangulation occurs very frequently m a strangulated
esternal hermn, which has proved the most common varety of acute
intestinal obstruction 1n most published sertes Tt ¢an also occur n a
strangulated mternal hernir diphragmatic retroperitoneal or trans
mesenteric or from pressure on the bowel by an mtraperitoneal band
mflammatory or congenital In a strangulation of this type, firstly 1t
must be remembered that apart from the strangulated loop itself a
condition of simple occlusion exists i the bowel above, with all the
changes already described Secondly 1t 18 possible that toxic absorption
plays some part m the pathology of stringulating obstructions, for 1t
has been shown that the products of septic autolysis of an intestnal
loop are mtensely toxic, but the pomnt 13 perhaps of more acaderme
than practical 1mportance, for the picture 1s dominated by a third
factor the threat of gangrene, perforation and pemtomtis and this
naturally has a profound effect upon treatment

Closed Loop Obstructions

Obstruction of a closed loop without strangulation occurs chinically
m acute obstructive appendicitis occlusion of the large bowel if the
leoczcal sphincter 1s competent, and certamn rarities such as ocelusion
of the base of a Meckel s diverticulum In the pathology, three phases
can be recognized a phase of mounting intralummal tension, with reflex
wterference with pemstalus over a wide area, hence cohe +omiting and
constipation a phase of toxemia due probably to dehydration and
chemical imbalance and a phase of perforation and peritonitis

Funchonal Obstructions

An area of intestmal spasm can act as a simple occlusion, but most
functional obstructions are paralytic True paralytic ileus without
peritorutis 1s rare but may be neurogemc m ongmn caused by multiple
fractures or any severe trauma for instance, or by pamful renal
conditions, or 1 may oceur 1n certamn toxie states such as pneumomna
or uremia Uncontrolled dilatation of the flaceid bowel wall may
perpetuate a paralytic obstruction by gross stretching of the mtestinal
musele and by 1ts effect upon the local crreulation

The so called paralytic tleus of general perttomtis 15 seldom truly
paralytic for the obstruction 1s organic at least in part multiple sites
of adheston cedema and Linking prov 1ding a mechanical element
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Obstruction of the Large Intestme

Acute stmple occlusion of the Iarge mtestine 18 nearly always caused
by a carcmoma and this 15 most commonly situated an the Jeft colon
or pelvi rectil junction Complete occlusion 13 precipitated by fecal
impaction above the malignant stricture and made permanent by Iocal
cdema The outstanding pathological fewture 1s the rapid dilatation
of the proximal large bowel with gas most of which 18 swallowed arr
If the 1leoeecal valve 1s ncompetent, the rising mtralummal tension 1s
rapudly transmutted to the lower tleum m which all the changes typical
of 1low small bowel acelusion oceur  If the tleocacal valve 1s competent
1t shuts off the 1lenm from the nsing tension while still allowng 1t to
empty nto the cecum as each wave of penstalsis arrnes This type of
obstruction 1s really a closed loop obstruction, m which the tenswon
rises rapudly to 2 level far ugher than that occurring in any sumple
occlusion of the small bonel Vascular changes mn the bowel wall
ultimately leading to ulceration and finally perforation are not un
common and may occur anywhere above the obstruction but most
frequently 1 the ceecum

Strangulating obstructions of the large intestine are uncommon
Aprt from strangulation i a hermia or by a band volvulus of a
redundant colonic loop usually of the pelvic colon, may lead to rapid
extreme dilatation of the loop and complete obliteration of its blood
supply with ultimate gangrene and perforation

Dragnosis

The classie chimeal features of acute intestinal obstruction are well
hnown Itis highly deswrable to day to decide not only whether or not
obstruction 1s present but if so 1t what site and whether intestmal
strangulation 1s also present Various manifestations provide evidence
helping to distingmsh betw een 2 simple and a strangulating obstruction
The latter 1s suggested by the presence of 4 constant pun apart from
the waves of cohic by local tenderness rebound tenderness guarding
or ngidity of abdommal muscles or an abdominal mass Later fever,
leucocytosis and signs of established peritomtis demonstrate not a
strangulating obstruetion but the late results of a neglected strangula
tion In the early stages even in the absence of all suggestive signs
1t 15 not posmible to exclude a strangulating obstruction with absolute
certamty, and this fact naturally has an important bearing upon
treatment

In the last decade the use of plamn X ray films as an aid to diagnosis
has become unimversal Positive radiological evidence 1s obtamable
4 to 8 hours after the onset of complete obstruction and if films of good
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quality are 1y ulable they will distinguish with rcasonable certamty 1
small from o large bow el obstruction and, in the latter, demonstrate the
site with  fair degrec of aceuracy Certan special obstructions, such
s a volvulus, ean be clearly shown radiologieally A banum enems
correctly employed, sometimes helps to confirm the site of a large
bowel obstruction

The contentional double enemn should not be used as a diagnostic
measure until after plun X rays have been taken, for otherwise flud
levels may appear m the films and prove difficult to interpret

e Areatment
Twenty years ago, a dignoss of acute intestinal obstruction meant
mmmediate operation To day 1t must be accepted that i many cases
the misk to the patient of immediate operation 15 greater than that of
delay while the secondary effects of obstruction are overcome Three
possible lines of treatment will be considered by the surgeon
1 Ymmediate operation
2 Delayed operation, the patient bemng prepared with intra
venous flmds and gastro ntestinal suction
3 No operation the so called conservative plan of treatment
Ideally all strangulating obstructions should be treated bv early
operation all mmple occlusions of the small bowel by delayed operation
operation even bemng avoided altogether if the vehef of distension by
suction also relieves the obstruction and all functional obstructions
without operation Obstructions of the large bowel present an
mdividual problem which will be discussed later
In practice 1t 15 found that diagnosis 1s not sufficiently accurate to
allow a clear cut plan of this hind to govern treatment It 1s dufficult
mdeed 1t 18 sometimes quite Impossible to exclude a strangulating
obstruction with certamnty and this weighs the scales heavily agamst
too great rehance bemng placed upon a prolonged period of consery vtive
treatment 1n orgamec obstructions Even i cases where obstruction
has been present for several days, the surgeon has been surpnised on
occasion by eventually openmg the abdomen and finding a coil of
non viable intestine a chastening experience
If obstructive symptoms have been present for less than 24 hours
early operation should be undertaken 1f for more than 24 hours, the
surgeon has to balwnce the msh of intervening while the patient 15 m
a state of gross chemical instability against the nish of allowing vascular
damage to the bowel to occur He can but ask himself which 15 the
lesser rsh If 16 15 decided that operation 1s to be delay ed while suction
and mtraxenous flwds are used to wprove the general condition 1t
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follows that frequent re examunation chmeal and radiologcal, 1s
esgential

In temporzing with intrivenous flmds and gastro itestinal suction
1t does sometimes happen that an obstruction, due 1n part to adhesion
distension, cedema and hinking 1s atself reheved, with the appearance
of gas 1n the large bowel ut chech X r1vs and with no renewal of dis
tension or colic if the suction tube 1s clipped off Now there 1s a big
difference between setting out to prepare 1 patient for operation and
acceptmg gratefully the unexpected relief of the condition without
surgery, nd setting out with the avowed mtention of curing the
obstruction by suction and with the mtention of mterseming only if 1t
15 shown that this cannot be achieved The wniter holds the view that
if operation 1s delayed 1 order to improve the condition of the patient
with intravenous fluids and suction, operation should follow 1s soon as
this object has been achieved and the patient made fit for surgers
This must not be held to be a criticism of the prineiple of gastro
mtestinal decompression as an essential part of the treatment of all
acute obstructions but of 1ts misuse The use of suction 18 a most
valuable therapeutic measure Its misuse may be an equally lethal one

The actual mechimsm of intubation may not be ewsy If eurly
operation 15 mtended partial decompression with a duodenal tube 15
sufficient  If 1t 1s hoped to deflate a grosshy dilated proximal mtestine
a tube such as the Miller Abbott must be used In theory this pece of
apparatus 18 1deal but many surgeons have been rather disappointed
to find that the more distended the patient and the more lughly deur
able 1t seems to decompress the small bowel the more difficult 1t 1s to
persuade the tube to pass the pylorus A little mercury i the balloon
may help or stiffeung the tube with wire, but sometimes one has to
retire defeated and be satisfied with a duodenal tube In such a case,
1t may well be considered night to pass a Miller Abbott tube agamn when
the abdomen 15 open and for the surgeon to help it through the pylorus
s0 that the small bowel may be properly deflated

How much Water and Salt?

There 15 no biochemical test which can estimate accurately how
much water and salt a dehydrated patient needs, and chinical signs offer
evidence just as valuable as laboratory mnvestigations Assumng that
complete obstruction 1s present and the patient presents signs of
marked dehydration he requires some 8 litres of flud intray enously
1n 24 hours 1n order to correct dehydration mn this period  If this were
all given as physiological saline too much salt would be given Alternate
bottles of physiological salme and 5 per cent dextrose strikes about
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the mght balance  After the first 24 hours, the patient’s needs can be
caleulted from the flnd balance chart shown below

Last 24 Hours \rxr 24 Houns
Qureur INTARE Expected withdrawal by suction
\ulumo+of urine Flurd by mouth 2} Iatres for l:-:;;‘:muon
Fluid suched back Flud by vein evaporation

1 Latre for respiration
and evaporation

\

CrroIT Add or subtract
o —— .3  Crepir or Drarr
DEesrr

Frvat ¥10URE
5 gm of salt per day

5 gm for each htre withdrawn by suction
Fic 61

The number of hitres of flmd to be g1y en m 24 hours multiphed by 12

gives approumately the speed at which the drp should run 1n drops
per munute

Operative Techmque

Certain general prinerples 1n the surgical treatment of acute obstruc
tions will bear repetition

1 Operate at the mght moment pting neither unr ble
delay with avoidable hazard to the blood supply of the bowel nor
unreasonable haste in dealing with the very sick patient whose general
condition can be greatly xmproved pre operatavely with less risk than
that of operating without preparation

2 Whatever therapeutic use 13 made of gastro mntestinal suction

the stomach must be empty when the anwesthetic 1s given Induction
with pentothal 1s rapidly followed by the insertion of a cuffed mtra
tracheal tube Modern relaxants are valuable 1 operating upon the
obstructed patient but without precautions the nsh always consider
able of aspiration of stomach contents 1s mcreased by thewr use

3 Make an mession 1 the night place and large enough to carry

out the essential steps of the operation without preventable difficulties
due to inadequate access

4 Distended coils of intestine must be handled gently and the
mesentery not pulled upon Evisceration 1s not m atself harmful
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provided that the weight of the hewy, water logged bowel 18 not
supported by the mesentery and that Joss of heat and flmd by evapora
tion 1s prevented Certanly, if & decply placed obstruction s difficult
to expose, 1t 1s far better to allow the dilated coils to prolapse out of the
wound, where they are at once covered by warm moist packs and
supported by an assistant, than to rely upon heay retraction and pach
mg off with gauze squares with, even so an madequate exposure

Post-operative Treatment

Gastro ntestmnal suction and mntray enous flurds must econtinue until
1t 18 clear that the function of the intestine 1s once more adequate to
prevent flaceid dilatation and to allow normal absorption Morphine
15 & v aluable drug in the early post operative period and s better gren
m small repeated doses than n full therapeutic doses at nregulir
mtervals Lven if the mtestine 1s slow to resume 1ts function, Iittle 1s
to be gamed by the use of aperients and enemata, though the latter will
of course be most successful 1f the small intestine has reguned 1ts tone
and the large intestine 1s distended with gas Certanly the wrong way
to treat 1 case post operatively 1s to withdraw the suction too soon
and then treat the resultant abdomnal distension and constipation by
purgatives, enemats pitwtrin and the ke without bothering to con
sider whether 1t 15 the small or large bowel which 1s didated

If for any reason gastro intestinal suction and therefore mtreyenous
flmds must contmue for several days or more the problem of mamntam
mg flmd and electrolytic balance becomes more compheated The
reader 1s referred to Chapter I

Individual Vareties of Acute Obstruction

Strangulated Herma

There 15 little to arouse controversy in the management of these
cases Should the intestine when releised, prose to be non viable,
resection and anastomosts for the small mtestine 1nd exterorization
for the large mtestine are the accepted methods When considering
whether or not to resect one should remember the quite extraordinary
powers of recovery possessed by the intestme Attention 1s of course
pud to tho colour of the bowel the state of the peritoneal coat, the
presence or absence of peristalsis the state of the mesentery and
presence or absence of pulsation mn the vessels and the reaction to
warming 1n hot morst squares as has often been described but 1t 1s
probably truo that if after this there 1s any doubt ibout viability
the gut will probably recover if returnid to the abdomen though
possibly with the later development of & stricture
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Acute Obstruction of the Large Bowel due to Carcmoma
Dunng the last 10 to 15 years, the advocates of exploration for all
cases of carcnoma of the large bow el with acute obstruction have been
fighting « losing battle A few protagomsts of thig school still argue that
esploration elmmates completely the nisk of misdiagnosing a strangu
lating obstruction, that sometimes an mmediate one stage resection
cn be performed, and that even if this 13 not possible, 1 valuable
assessment of operability can be made and a colostomy then performed
These arguments will not bear exymimnation It 15 true that if a strangu
lating obstruction 1s a possibility laparotomy must be undertaken,
but 16 15 to day very rare for there to be 1ny doubt upon this pont,
particularly 1f plain X ray films of good quality are available One-
stage resection 1s often possible but very rarely advisable for although
the 1mmediate hazards are not perhaps quite as fornidable as some
would make out, a very real rish exists that for techmical reasons, such
as the distension of the bowel and consequent shorteming of the
mesentery the resection, and in particular the lymphatic clearance
may fall short of that stnctly desirable Assessment of operability n
the presence of acute obstruction 1s notoriously most unrehable, for a
growth which 15 fived and irremovable may be half 1ts size and reason
ably mobile once local edema and mflammation have subsided as a
result of diversion of the fecal stream by a properly placed colostomy
Moreover, an attempt to estimate Jocal fixaty 1s not without its dangers,
for 1t has occasionally happened that an exploratory hand has ruptured
the cedematous softened distended bowel just above the growth and
tins aceident 18 almost my anably fatal
For these reasons 1t 1s generally accepted that acute obstruction
due to a carcmoma of the large bowel should usually be treated by
operative decompression without a full exploration of the abdomen
The great majonty of obstructing caremomas Le m the pelvie colon
or pelvirectal region and a transverse colostomy through the right
rectus should be performed For obstruction at the splenic flexure or
m the left half of the trunsverse colon the first part ot the ascending
colon should be mobilized and a simlar defunctioning colostomy
performed Thus 15 better than a cecostomy, which does not completely
divert the fecal stream and 1s an madequate prelimmary to resection
Obstruction by 2 growth of the ceecum or might colon 15 less common
This 1s the one type of case m which one stage resection 19 often
mndicated Alternatnely 1leo transs erse colostomy may be employed
to short circwt the obstructing growth and serve as a first stage,
resection being performed later though 1t should be remembered that
if the growth completely obstructs, say the hepatic flexure and the



92 ACUTE INTESTINAL OBSTRUCTIONS

ileocecal valve 18 competent, 1leotrinsverse colostomy still leaves an
unrelieved closed loop obstruction For this reason, mn cases of this
Lind 1n which the cecum 1s greatly distended, anastomoss of the ileum
to the transyerse colon, 1f preferred to immediate resection, should be
supplemented by cecostomy

Mesenterse Infarction

It 1s no longer considered that resectron must always bo earried out
for mesenteric infaretion There was a time when a competitivo element
seemed to be creeping nto the case reports of resections of more and
more of the small intestine, 18 and 19 feet of bowel being excised for
superior mesenteric occlusion Almost iy trably patients undergomg
a lengthy resection of this hind perished To day 1t 15 generally agreed
that unless there 18 actual gangreno blood transfusion, suction,
morphine, antibiotics, and anti coagulants gre a better chance of
survival than resection

Obstruction by Bands and Adhesions

Intraperitonea] bands and adhesions whether congemtal or inflam
matory 1n origin may cause or contribute to acute intestinal obstruction
n a vartety of ways and the obstruction may be a simple occlusion or
strangulating 1n tvpe or it may start as one and end as the other
Treatment of a patient seen during the first 24 hours after the onset
of obstruction 1s early operation If obstruction has been present for
several days gross distension dehydration and chemical imbalance
but without signs of strangulation may malke 1t safer to delay operation
than to intervene at once Intravenous fluds and gastro intestnal
suction should be employed to improve the local and general condition,
but unless unmistabable evidence demonstrites that obstruction 1s no
longer present, laparotomy should follow as soon as sufficent 1mprove
ment has taken place for relief of an occlusion by suction alone does
not occur sufficiently often to compensate for the occasional case n

which an unduly delayed operation has revealed a non viable loop of
mtestine

Paralytic Ileus

Lattle 1s to be gamed by exploring the abdomen 1 a case of paraly tic
ileus except for the purpose of eliminating a cause of general peritonitis
such as a perforated appendix This apart therapy has three aims

(1) To treat the canse of the paraly tic ileus

(n) To empty the paralysed dilated bowel by suction and to heep
1t empty, so that the paralysis does not become perpetuated by the
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effects of uncontrolled stretchng of the flacaid bowel wall and the
comerdent vascular engorgement

(m) To correct dehydration, hypoprotemmmia and chemical 1m
balance by intray enous fimds, continued until the recovery of intestinal
motihty and absorption

As has already been stated the most common variety of paralvtic
1leus encountered 18 that caused by 2 widespread peritomtis, though
even here the obstruction 1s in part mechanieal, dus to adhesion,
@dema and lanlang of the bowel The three clements in treatment are
well 1llustrated, the cause of the ileus, peritomtis, 13 treated by surgical
ehmination of 1ny local cause and by antibiotics whilst gastro mntestinal
suction and intrasenous fluds have contrbuted enormously to the
recent considerable drop mn fatality rates Further discussion 1s
unnecessary, but the reader 1s referred to Chapter AII on Perttomtis
and Chapter I on Fluid Replacement in the Surgical Patient

Apart from mtestinal obstructions i mfancy and childhood (nde
wfra) other varieties of acute obstruction will not be mdimdually
considered for the aim 1s not to repeat well known facts to be found in
any standard textbook but to comment upon aspects of surgieal
treatment of particular importance or demonstrating some change in
thought or technique during the lnst 10 or 15 years It may be said
m conclusion that the following three principles appear to emerge as a
result of developments during this period

(1) Gastro mtestinal suction has not altered the necessity for
immediate mtervention if 1t 1s suspected that a strangulating obstruc
$100 18 present or may be present

(u) If 1 strangulating obstruction can be excluded with reasonable
certanty pre operative correctton of dehydration and electrolvtic
mmbalance and decompression of the upper gastro mtestinal tract by
suction greatly improve the prognosis

(m) The progress of this decompression requires the closest scrutiny
both chnical and radiological and whilst one may be gratified to find
occasionally that spontaneous rehef of the obstruetion has occurred
there ire considerable hazards 1n setting out with the ayowed intention
of curing an obstruction without surgery It 1s better to set out with
the mtention of operating when the masumum benefit has been reaped
from suction and intravenous flmds and at any rate 1t must be
regarded as a considerible misdemeanour to allow a patient to dic of
organic obstruction without a scar upon his belly

Ropney Swire



CHAPTER VII
INTESTINAL OBSTRUCTIONS IN INFANCY AND CHILDHOOD

INTESTINAL obstruction n the now born baby and infant has its
own problems and requires indiv1dual consideration Various errors of
development can gne rise to neo natal obstruetion and may be con
veniently grouped together under the following headings

(1) Atresin 1nd stenosis of the mntestine
(u) Lrrors of rotation
(r1) Mecomum 1leus
(1v) Malformations of anus and rectum

To these may be added as 2 cause of obstruction m the mfant or

young child
(v) Obstruction due to Mechel s diverttculum
{v1) Intussusception
(vn) Acute obstruction m Hirschprung’s disease

Atresia and Stenosis of the Intestine

Between the fifth and tenth week of fetal Iife, epithelial prolifera
t10n leads to a temporary obliteration of the mtestinal lumen followed
by recanalization which 1s usually complete by the twelfth nech If
this process of recanahization 1s arrested, atresin or stenosis 1s the result
and this may tahe the form of a complete or mcomplete membrane
across the bowel or there may be an absolute lach of continwity with
a blind end aboi e and below with or without a fibrous band connecting
the two Atresia or stenosis myy be present at one or more than one
site

The bowel below 1 complete tresia 1s empty sve for a hittle mucus
and 15 no more than some 5 mm n diameter The blind proximal bowel
1s often grossly dilated and the thinned wall 1s 1n great danger of under
gong wascular necrosis with spontaneous perforation

Signs and Symptoms

A baby with mtestinal atresia or a stenosis of any severity vomits
from the day of birth and the vomt contamns bile for 1t 13 very rare
for the obstructton to be situated above the papilla of Vater Abdommal
distensron 1s common but 1ts degree depends upon the site and duration
of obstruction There 1s often visible peristalsts  Absolute constipation
18 not the rule and although the stools are usually dry and scanty,
sometimes they resemble normal mecomum

94
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Investigations

Plam X rays will usually show the greatly distended proximal
bowel and fimd levels m the erect film (Fig 1) It 13 seldom necessary
to employ contrist radiography with
barium

Farber’s Test This may provide
evidence m the doubtful case Amniotic
flmd contams squimous epithelial cells
desquamated from the shin of the
foetus The foetus in utero swallows
this flid and the mecomum therefore
contams many of these cells If o
swab 18 taken from the centre of the
meconum stool and a smear on a glass
shide 13 stuned appropmately 1t 1s
possible to say with certainty whether
or not these epithelial cells are present
Complete absence means atrestn at
some pomt presence proves that the
mtestinal tract 15 patent nght through
but of course does not rule out areas
of stenosis

Treatment

A mild degree of stenosis 1s quite
compatible with survival and need not
be treated surgically in the first few g 71 Plan film showmng complete
days of ife The baby will however obstmction of the jejunum due to

atresia 1n a newborn baby
gain weight but slowly and recurrent
vomiting 13 ikely When mixed feeding begins further trouble 1s to be
expected and eventually operation will have to be undertaken

Complete atresia urgently calls for surgical mtervention Without
1t a grave rish develops after the first few days of perforation of the
dilated proimal blind end and therefore once the diagnosis not usually
difficult 15 made operation should follow without delay Suction
dramage of the gastro intestmal tract and correction of dehy dration
with intrivenous flnds are no less important than in the adult patient

Ether anwsthesia 15 very satisfactory for tiny babies and generally
preferable to local anwesthesia The abdomen 13 opened through a night
paramedian masion The dilated proximal and collapsed distal bowel
are easily found and the former must be handled with care for rupture
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of the greatly thinned wall may exsily occur The whole of the alimentary
tract must be examned to exclude other areas of atresin or comctdent
anomalies of rotation

Jejunal and Ileal Afresia

The pronimal and distal bowel are now jomned by Jateral anastomosis
This 1s techmically difficult on account of the great dispinty mn size
the former being 3 4 em and the latter often 3 4 mm 1n diameter
It helps a little to empty the dilated loop by aspiration and to mnflate
the collapsed and empty distal Ioop with air or saline  Ladd and Gross
recommend employing two layers for the actual anastomosis, but often
this 1s not possible and & smgle layer of catgut, employ ing an inverting
Connell stitch anteriorly, must suffice

Duodenal Atresia

Atresin above the level of the paplla of Vater 1s rare Gastro
jejunostomy or occasionally, duodeno jejunostomy, should be per
formed Atresi of the duodenum distnl to the paplla of Vater usunlhy
results 1n considerable dilatation of the proumal duodenum and
duodeno Jejunostomy 1s the procedure of choice

Post-operative Treatment

Gastro mtestinal suction must continue and reliance must be placed
upon parenteral feeding for several days In order to aid m opemng
up the contracted lower bowel Ladd and Gross recommend saline
enemata two or three times daily

The Results of Treatment
In 1941, Ladd and Gross recorded 7 recoveries out of 52 atresias

operated upon The prognosis 1s a little better to day, but the mortality
18 stall over 50 per cent

Errors of Rotation

From the sixth to the tenth weck of mtra uterine Ife the length
of the alimentary tract mncreases faster than does the capacity of the
body cavity and part of the midgut 13 temporanly extruded into the
base of the umbilical cord From the tenth week onwards the body
cavity mcreases relatively in size and the intestme returns imto the
abdomen As 1t does so rotation in an ant1 clochwise direction takes
place carrying the transverse colon across in front of the duodenum
and mesentery of the small bowel and bringing the cecum first up
nto the upper abdomen then across to the nght hypochondrium under
the Irver and finally downwards mto the right ihac fossa after which
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the e-ecum and nscending colon acquire penitoneal attachments to the
postertor abdonunal wall and the mesentery of the small bowel acquires
a linear attachment from the duodeno jejunal flexure to the ileoceal
region

Mal rotation may cause intestinal obstruction in various ways

(a) Incomplete rotation often leaves the cmeum just below the
pylorus and this anomaly 1s nearly always accompamed by the presence
of abnormal pentoneal bands running from the czecum to the postertor
abdomunal wall, across the duodenum, which 13 compressed and
obstructed

{b) If rotation 1s mcomplete, the mesentery of the midgut loop
often has a very narrow attnchment around the superior mesenterc
vessels, and rotation of the whole loop around this duodeno colic
isthmus 15 possible, leadimg to the so called “solvulus neonatorum”
Frequently 1olvulus of the midgut loop and duodenal compression by
1 peritonenl band are present comeidently

(c) A rare anomaly 1s reversed rotation the intestine returning to
the peritoneal eanity with the distal midgut behind the proximal
Instead of the duodenum runming behind the transverse colon, the
transverse colon lies i a tunnel deep to the superior mesenterc + essels
and 13 likely to become compressed at this pont

(@) A normally placed erecum which has not acquired 1ts perstoneal
attachment to the posterior abdominal wall, bemng abnormally mobile
may 1tself undergo volvulus It does not follow that it will do so
mfaney or childhood Indeed most patients are adults The condition
will not be further discussed here

Signs and Symptoms

Obstruction from mal rotation usually presents as an acute obstruc
tion of the duedenum, with the rapid onset of vomiting dehydration
and crreulatory failure The obstruction being a very high one distension
15 munimal unless volvulus 1s present, and even then the duodenal
obstruction usually dommates the picture and should lead to operation
before there has been time for distension to become marked Simularly
although infarction of the whole mudgut loop may oceur m volvulus
neonatorum, surgical intervention will probably be undertaken before
this has had time to occur

The rare obstruction of a transverse colon abnormally placed behind
the superior mesenteric v essels leads to the less dramatic onset of large
bow el occlusion with more distension and less dehy dration and cuﬂap:e

Plam X rays may aid m diagnosss It 1s unhhely that contrast
radiography with barum will be thought necessary
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Treatment

Laparotomy must follow as soon as the diagnosis 1s made Ether
anasthesta and 2 long night paramedian metston are usually employed
If nothing but cotls of small mntestine present, with no visible colon
a midgut volvulus 1s present, the twist being nearly always m a cloch
wise dircetion  If no volvulus 1s present or alternatnely after 1t has
been untwisted the cecum should be sought and it will usually be
found Iying under the pylorus, with stout peritoneal bands runming
from 1t to the posterior abdominal wall below the Iner Division of
these bands llows the eecum to fall away, downwards and to the left
and relieves the compression of the duodenum

Obstruction of the postertorly pliced trinsverse colon can be
relieved by an1stomosis of the bowel proximal to the obstruction to the
pehice colon, or by colostomy preparatory to short airemt The wnter
has not encountered o case of this kind

One final word on intestinal obstruction due to mal rotation, the
dramatic onset of complete obstruction 1s not myvarable In a certun
percentage of c1ses mtermittent partial obstruction occurs mstead and
sometimes leads to chromc 1ll health and malnutntion, resembling
cewhae diserse The possibility of a mechameal cause should be borne
1 mind 1n the older chuld presenting m this way

Meconmm Ileus

Intestinal obstruction in the newborn may sometimes occur from
the impaction of mspissited meconum The assoeration between
meconum 1leus and fibrocystic disese of the pancrets 1s now well
established and 1t 1s clear that absence of pancreatic ferments from the
bowel leaves the mecomum of a putty Iihe consistency which ean easily
clog up the intestine with 1ts sheer bulh and hardness Symptoms
usually occur 1n the first days of Iife but very occasionally the mfant
struggles on for a week or two or even a month or two The wnter
operated upon one exceptional case of meconum 1leus, ending fatally
in a baby of s1x months post mortem examination revealing a typical
fibrocystic disease of the pancreas If an obstruction of this type leads
to exploration of the abdomen the surgeon may occasionally find that
& hard mass of putty Ithe mecormum 1mpacted at the ileocecal valve
can be squeezed through mto the large bowel while enterotomy and
direct removal of the obstructing material has sometimes been carried
out Whatever treatment 1s adopted the outlook 1s poor
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Malformations of Anus and Rectum

Imperforate anus or rectal stenosis, with or w ithout an associated
fistula between the bowel and the urogemtal tract or the exterior, not
uncommonly causes intestinal obstruction Diagnosis 1s not difficult
to make, the infant faling to pass mecontum and, sf untreated becom
ng progressively distended, local exammation disclosing the cause If
the anus 1s imperforate, radiological examnation must precede surgery
Tilms should be taken with the baby merted and a com taped upon
the anal dimple The gas in the large bowel rises mto the blind rectal

F1c T2 ande lImperforate anus The bhind rectal stump separated from the exterior
by & mere thin partition

stump and 1t can be seen at once how near the exterior the bowel lies
(Figs 2and 3) If a thin membrane only 1s the sole cause of obstruction
1t can be mesed and the condition very simply solved thereby If thé
bowel hes an mch or so above the anal dimple, permeal exploration
illows 1t to be bronght down and stitched to the anal margin  If the
bowel hes high m the false pelvis 1t 1s just possible for a combined
abdommal and penneal operation to brmg 1t down bub 1t 15 usuall

thought that acute obstruction should be cured by a tempora .
colostomy m the hope that a definttive operation and closure I:Jf t}?
colostomy will be possible when the child 15 older )



100 INTESTINAL OBSTRUCTIONS IN INFANC}

Obstruction Due to a Meckel’s Diverticulum

A Meckel’s diverticulum may lead to acute intestinal obstruction
m 1varety of ways  Although a congenital anomnly, 1t does not follow
that symptoms necessanily oceur in mfancy or even childhood Quite
often the diverticulum remains unsuspected for vears and first gives
<o to symptoms m adult Ife A patient of the wnter preserved his
diverticulum for 39 vears but finally mado good use of 1t, for an acute
volvulus Jard him low just six hours before s military umt was to
figure as the mutil wave carrving out the assault across the mver

Fie 732 and »

Imperforate anus with a blind colonie stump ending high 1n the
false pelvis

Sangro 1 Italy n the recent war In spite of some understandable
scepticism on the part of his unit Medical Officer he underwent a
successful resection of gangrenous bowel sufficiently early tG survne
m which he was more fortunate than many of hus mates

Intestinal obstruction may be caused mn the following ways

(@) A band congenmtnl or mflammatory 1 ongin associated with
the diverticulum may ensnare the bowel and cause occlusion or
strangulation
(6) An imverted divertienlum may form the apex of an intussuscep
tion
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{¢) Torsion of the diserticulum may lead to infarction, or the twist
may tahe up the coil of leum bearng 1t nd lead to an acute volvulus
of the small bowel

(d) Peptic ulceration, sevrnng and fibrosis may lead to a stricture,
across the base of the diverticulum or even sufficient to obstruct the
1leum

() The mere size of the dierticulum or a tumour of 1t may, if
sufficiently large, occasionally compress and obstruct the bowel

(f) Perforation of the duerticulum, leading to diffuse pentomtis,
may result m paralytic ileus

Treatment 1s 1dentical with that of sumilar lesions not associated
with a Mechel’s diverticulum save that the diverticulum itself requires
removal, care bemng taken when closing the base that the ileum 1s not
narrowed

Intussusception

The classic features of 1diopathic intussusception are too well known
to need repetition Certan aspects of diagnosis and trevtment are,
however, worth mention

(a) An early vomit 1s an extremely common symptom

(b) Passage of blood per rectum 13 not an early symptom and
mdicates considerable engorgement and vascular embarrassment of
the intussusceptum The aim of treatment should be to intervene 1f
possible before this stage 1s reached

(¢) In any case of suspected intussusception, prolonged careful
examnation of the abdomen 13 essential for the tell tale lump, clagsically

hardenng under the hand ’, may only be detected as the plain muscle

of the bowel contracts

(d) Dance s sign, emptmess of the right lac fossa 13 unrehable

(e) In spite of claims to the contrary most authorities do not feel
that hydrostatic reduction with a barum enema, under radiological
control 13 as certain or as safe as a properly performed operation

(f) An rrreducible intussusception means a high mortahty under
any form of treatment Resection and anastomosts probably offers as
good « chance of survival as any other Operations based upon the
establishment of a temporary enterostomy are not satisfactory as o
rule for an infant or young child tolerates very badly the nevitable

loss from the fistula of fimd and electrolytes
Acute Obstruction m Hirschprung’s Disease

Acute obstructive episodes are not uncommon n Hirschprung s
disease It 1s now accepted that m this condition, not to be confused
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with the minor colonic nertras of childhood, the underlying pathology
13 an absence of ganghon cells 1 a segment of bowel at or about the
pelvi rectal junction which fuling to relax with tho peristaltic wave,
remuns spastic and acts 1s an organte obstruction, leading to dilatation
and hypertrophy of the large bowel and persistent ses ere constipation,
only curable by excision of the abnormal segment of mtestine

Acute obstruction with extreme colome distension may proside an
emergency of no httle danger Diagnosis 18 not difficult and treatment
should follow four stages

{2) Deflation of the dilated colon by the passage of a rectal tube
up through the spastic segment into the bowel beyond,

(6) The estibhshment of pronimal drunage of the bowel by a
transyerse colostomy which will prevent any further 2cute obstructive
episodes and prepare the bowel for the third stage the defimtne
operation

(¢) Resection of the abnormal segment by rectosigmoidectomy

(d) Closure of the colostomy

Ropnky Syrrn



CHAPTER VIII
ULCERATIVE COLITIS

TrE wtiology of ulceratine colitis remaws obscure but mereased
knowledgo of 1ts pathological changes and sequele together with an
earlier recogmtion of the limitations of present medical treatment have
greatly increased the frequency of surgical intervention The disease
mny be dinided arbitrarily mto three chimcal types the mild chronte,
the severe chromic, and the ncute toxic vaneties The first properly
remams n modical problem and 1ts disabilify, wIule recurrent, 1s usually
shght The second and third destroy the patient or produce chrome
mvahdism with a poor expectation of hfe To them surgery can at
present offer more than other forms of treatment and, once their severity
1s recogmuzed surgery should be early rather than late It 1s difficult to
know the true frequency of these climeal types, but 1t 18 said that some
20 per cent of all cases require surgery (Cattell and Sachs 1948,
Bacon and Trnumps, 1950) and that 5 per cent are of the acute toxic
variety (Crile and Thomas, 1951)

Indications for Surgery

Surgery 13 indicated as a hfe saving measure where permanent and
severe organic changes such as pseudo polyposis have occurred n the
bowel wall for complcations such as stricture fistula arthritis or

skin ulceration andwhere 1t 1s 1mpossible for the patient to lead a normal
or useful Iife without 16

Appendicostomy

This operation 15 now seldom performed but 1t might be justifiable
if surgery were advised and the patient refused an ileostomy

TNeostomy

Wile this can rightly be regarded as a hfe saving measure, the
sudden loss of flmd and electrolytes which ensues may turn the scales
agunst a severly toic patient and everything possible must be done
by ensuring a proper balance and the use of anttbiotics that the patient
1s brought to the optimum condition before operation 1s performed
It 15 recogmized that almost all ileostomies are permanent and the
patient must be given confidence that m the future they will be able to

led a useful Ife  In some hospitals ileostomy clubs have been formed
CuN sera 103

s
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where patients grther to discuss the difficulties which cin be overcome
and givo confidence to prospectise members
There are now surgienl advocates of a more extensive primary
procedure, but ileostomy alone 15 1 general use as the first operation
for ulcerative colitis Tho use of a Rubzen or siilar bag (Counsell and
Goligher, 1952) and adhesive shin fixation greatly reduces the patient s
discomfort from cutaneous excoriation and the termunal ileostomy
stoma should be placed some 2 inches to the nght and below the
umbilicus through a smnll night transrectal mesion A lower stoma or
one placed further to the night may cause the bag to rido up on sitting
or make fixation to the shin more difficult A loop colostomy 1s unsuit
able for » Rubzen bag
Some surgeons close and infold the distal end of the divided ileum

Gabriel (1952) advises 1ts division just proximal to the ileoceenl valve
so that its closure may be flush with the cecum and a subsequent
colectomy made easier Others exteriorize the divided lower end
through a separate stab meciston above and lateral to the ileostomy
stoma cluming that the rish of stump leakage 15 avoided and that 1t
15 avaulable for irrigation of the colon Appendicectomy may be per
formed and Brooke (1951) advises closure below the cecum of the

para 1leal peritoneal gutter In the closure of the mesion the divided
mesentery of the ileum 1s sutured to the peritoneum, thus hmiting
prolapse One or two inches of 1leum should project beyond the shin
and tight suturing of the parietes around the bowel must be avoided
small transverse cuts may be made n the posterior wall of the rectus
sheath where 1t 1s 1n contact with the bowel It 1s usual to drun the
tleum for the first few post operative dvys by means of a soft rubber tube
or a small Pauls Tube The application of an immediate skin graft or
skn flap from the abdominal wall to the projecting bowel has been
advocated as a convenience to the patient but 13 not in general use

Mortahty and Complications of Ileostomy

Published series at the present tune suggest an operatn e mortahity
of 5 to 10 per cent but mn general 1t 15 probably ligher Death mav
result from a combmation of toxema and fld mbalance or intra
peritoneal perforation of an 1leal ulcer often at the Junction of bowel
and abdomnal wall Colic and muld obstructive symptoms are very
common and may be relieved by the careful passage of a soft rubber
catheter and gentle umgation with sahne In spite of the Rubzen bag
excoriation may prove very troublesome until the 1ileal actions are less
froquent and a ‘ flmd absorber such as Jsogel may assist  Stenosis
of the stom~ should be prevented by regular digital dulatation

~
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Involvement of the Heum m Ulcerative Colitis

In  reported series of 103 cases of ulcerative colitis from the Mayo
Chnte the terminal lewm was lso mvolved m 28 per cent (McCreedy
et al, 1949) Intermuttent sohitary ulcers are rarely present in the
jequnum  Involvement of the ileum 1s not a terminal event but may
Dbe present at an early stage of the disease in association with a night
sided ulcerative cohtis  Radiological evidence of this was present n
10 out of 19 cases examuned for tlus purpose at the dayo Ciime Brooke,
(1951) suggests that right sided ulceratrs e colitis with aleal my olvement
may be a different type of the disease and that fat bnlance tests, a
macrocytic anemia abnormality of serum protemn and glossitis may
suggest \ts presence Ileal muolvement may account for failure after
ileostomy When discovered at operation some surgeons advise the
Tesection of the diseased 1leum down to the 1leoceecal valve others that

leostomy should only be performed 1f 1t can be placed well above the
affected area

The Results of Tleostomy and Subsequent Treatment

Tleostomy usually produces  great improvement mn chrome ulcera
tive colitis as evidenced by gun 1n weght, absence of pyrexia and in
some cases a return to a wage ewrning existence Unfortunately the
chseased bowel remams and 1ts changes appear to be permanent
Exacerbations may occur with bowel hemorrhage and the onset of
arthritis It 1s true that 1n a few cases with mimimal bowel changes the
tleostomy has been closed but many of these have required 1leostomy
agan (Cattell and Sachs 1948) For these reasons many surgeons have
n the past advised that  total colectomy should follow an lleostomy
This view has been greatly strengthened by the recogmition of the
association between chronic ulcerative colitis and carcinoma of the
colon Shands Docherty and Bargen (1952) recently reviewed a series
of T3 cases of adenocarcmoma of the large bowel associated with
chrome uleerative colitis The average duration of symptoms before
carcinoma developed was 15 3years In 64 cases a change of symptoms
heralded the onset of the growth 1n nine there was none In 52 5 per
cent there were present multaple foa of mahgnancy Simlar results
have been reported by other writers and it 15 now recogmzed that mn
colons removed for uleerative colitis  careful search not uncommonly
reveals flat infiltrated areas of early carcmoma It 1s obvious that m
uleeratne colitis the bowel symptoms will make the early diagnosis of
colonie cancer difficult and that the proguosis 1s likely to be poor In
the 73 cases described by Shands Dockerty and Bargen only two
patients survived five years from the recognition of the growth
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Total or Subtotal Colectomy

This 15 either performed as a routine procedure once the patient s
condrtion has been improved by ileostomy or because progress after
ileostomy has been unsatisfactory  As already stated, there 1s strong
evidence 1n support of a routine colectomy in all cases requinng
1leostomy The operation 1s best performed 1n one stage through a Jong
left paramedian newsion and a small transverse ncision on the right
side ncluding the stoma of the ileal stump 1f this has been exteriorized
but the extent of the operation must necessarlly depend on the con
dition of the patient and the surgeon s judgment The distal level of
the resection may be the upper end of the rectum which 1s closed and
covered over with pelvic peritoneum or the mddle of the sigmoid whuch
15 exteriorized through the lower end of the abdommal incwsion or
through a stab incision m the left thac fossa The mortahty of this
operation 1s probably between 5 and 10 per cent

Primary Colectomy and Ileostomy

Resection of the greater part of the colon 1t the stme time as the
tleostomy 13 now recommended 1n a number of surgteal centres (Ripstem
et al, 1952 Bacon and Trmpt 1950 Crile and Thomas, 1951 and
others) In favour of this proceeding 1t 13 pomnted out that primary
resection of the colon eliminates both toxic absorption and blood and
protemn loss while the performance of ilcostomy alone adds the loss of
flud and electroly tes to these factors Ripstem et al report one stige
resection and ileostomy mn 72 patients with only three deaths and 1t
would seem that this operation 1s likely to be performed more widely
1 the future

The Treatment of the Rectum m Ulcerative Colitis  Ileorectal and Tleo-
anal Anastomosis

With very rare exceptions which few surgeons have ever
encountered the rectum 1s always mvolved in ulcerative colitis but
the degree of mvolvement may vary from a somew hat granular mucosa
to gross ulcerition stricture formation and fistule The view expressed
by the majority of writers at the present time 1s that where ulcerative
colit1s 13 sufficiently severe to require ileostomy, 1t should usually be
followed by colectoms and the subsequent removl of the rectum since
the chance of a successful restoration of bowel continwty 1s small and
there are dangers n leaving the rectal stump (Gabriel 1952 Bacon and
Tompr 1950) Ripstem et al (1952) list the indications for rectal
removal as discharge 1nd bleeding strictures, anorect=l fistulz, poly
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posis and malignancy and evidence of toxic absorption such ns
arthrtis, fever and failure to gamn weight They consider that ats
removal 1s indicated 1n the majonty of cases

Removal of the rectum and lower sigmoid may be performed by any
method of combined resection or 1f only the rectal stump has been left
after colectomy by permeal resection alone

When rectal changes are mimmal and the patient has made a good
recovery from 1leostomy and colectomy 1t 15 not surprising that some
surgeons still consider an attempt at bowel restoration to be justified
Anastomosis of the terminal ileum to the distal sigmod by a crush
anastomosis has been described by Devine and Devine (1948) but this
method would seem to have the disadvantage of retarming some of the
sigmoid colon and 1f an attempt 18 to be made to restore bowel con
tuity the wisest course would seem to be an anterior resection of the
rectum leaving a rectal stump at least 3 mnches in length to which the
distal 1leum 1s anastomosed This operation has the advantage that 1t
removes a considerable part of the rectum while retaining sufficient
to act as an emergency reservorr and ensure continence It has the
disadvantages that the reservoir 1s small and bowel actions frequent
perhaps twice mghtly Further, the rectal stump may develop further
signs of disease wnd fistula, stricture and heemorrhage follow Irritation
of the perianal skin by the 1leal contents can be most troublesome

Attempts to remove the rectum completely and perform an anasto
mos1s between the lleum and the anal canal have been made by several
surgeons Best (1952) in an mteresting review of twelve cases m which
the operation was performed for ulcerative cohtis by Ravitch,
Wanganstern and Best states that 1n 50 per cent 1t proved a failure
and 1leostomy became necessary Apart from any difficulty with the
flud 1leal contents 1t 13 now generally accepted that 1t 1s impossible to
preserve normal contmence when all the rectal mucosa has been
removed (Gaston 1950 Goligher 1951)

Because of the failures and the need to resort agam to 1leostomy
many surgeons feel that attempts to preserve rectal function i chrome
ulcerative colitis are unjustified This 15 perhaps an extreme view but
if such operations are to be attempted the patient must be selected
with the greatest care and the surgeon must be aware of the difficulties
to be expected
Segmental Colitig

In certamn cases radiological evidence suggests that the disease 1s
Limted to one 1rea of the colon and success 15 said to have sometimes
followed resection of the affected area Gabrel (1952), however,
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believes that the disease always spreads and that such cases require the
same treatment as any other case of ulceratn e colitis

Vagotomy

It 15 dafficult to believ e that vagotomy can alter the orgnnic changes
already present in the bowel wall at the stage when surgical assistance
18 sought mn the treatment of ulcerative cohtis  Lddy (1951) 1n a review
of 42 patients upon whom this operation had been performed considered
that the best results were obtaned in severe cases with a short history
and that when the disease had been present for five years or more,
permanent changes mn the colon made improvement unhkely Few
surgical centres consider the operation to be of any value, but Iike
psychiatry and hypnosis 1t will no doubt continue to achieve the
oceasional cure” n this curions psy chosomatic disease

ACTH and Cortisone

The use of these drugs of which ACTH 1s considered superior to
Cortisone can hardly be considered a surgical measure, but since they
may produce a remission 1n the disease they may be of value mn the
Ppre operatis ¢ preparation of a difficult patient Reports state that the
majonty of patients develop a sense of well being a decrease 1n the
number of stools, a great merease mn appetite with a gun m weight and
an mnprovement in anzma (Halsted ef al, 1951) The treatment does
not effect a cure but 1s a most potent weapon for producing a remisston
(Rehfuss, 1951) A number of complications attend its use ACTH
whibits the proliferation of fibroblasts and retards healing It 1s not
surprismg that perforation of a gastric or duodenal ulcer may occur
under treatment and Tullm Kern and Almy (1952) report three cases
of pentomitis occurrmg 1n seventeen cases of ulcerative colitis treated
by ACTH Because of the danger Crile and Thomas (1951) advise that
ACTH should only be used in the immediate pre operative period to
mmprove the patient s condition

Chrone ulcerative colitis 1s typically a disease of young and mid
adult Iife It 1s chastening to reflect that when medical measures fail,
modern surgery can seldom do more than persuade these patients that
Iife with a permanent ileostomy 1s still to be enjoyed and demand from
them the sacrifice of their large bowel from 1leum to anus It 18 true
that 1t 1s a successful form of treatment for a crippling and dangerous
disease that surgery and at present only surgery can return many of
these patients from chrome mv-hdism to an economic hfe and that
the majonity of patients can adapt themsels es and conquer the difficul
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ties of an1leostomy  Nenertheless, 1ts very finality 1s 2 ittle depressing
and 1t 18 to be hoped that future treatment will lessen 1ts need or 2t
least permut more restorative measures than are 2t present possible

E G Muor

References
Bacov H E and Trier H D (1950) J Amer med 1ss 137, 929
Besr R R {1952) J Amer med Ass 150 637
Brooxe B N (1951) Ann R Coll Surg Engl 8, 440
Brooke B N (1951) Lancet i, 462
Carrerr R B and Sacus E (1948) J Amer med Ass 137 929
CounseLy P B and Gouigrer J C (1952) Lancet 1i, 1045
Crite G and TrHoMas C Y (1951) Gastroenterology 19, 58
Devine H sand Devive J (1948} Brit med J i, 127
Eppy F D (1951) Surgery 29, 11
GaBrRIEL W B (1952) Brit med Jour i, 881
GastoN E A (1950) Surg Gynee Qbstet 87, 780
Gouierer J € (1951) Ann R Coll Surg Engl 8 421
Haisten J A Apams W 5 Spoan § Warrers R L and Basserr S H
{1951) Gastroenterology 19, 698
McCrEaDY F J BareEN J A Dockerry M B and Wavem J M (1949}
~ New Engl J Med 240, 119
Rerruss M (1951) Gastroenterology 19, 730
Repstery C B Mmier G G and Garomrr C M (1952) 4nn Surg 135, 14
SHAN];!Z \3‘(’)00 Dockerry M B and BareeN § A (1952) Surg Gynec Obstet
Toty M KerN F and Atmy T P (1952)J Amer med 1ss 150, 559



CHAPTLR IX
CARCINOMA OF THE COLON

Cancer of the large bowel 1s responsible for the deaths of some
15,000 to 20,000 patients annually in I'ngland and Wales  As far as1s
at present known two conditions predispose to its occurrence, chronie
ulcerative coltis and fimilial mtestinal polyposis The former 1s con
qidered 1n the chapter on ulcerative colitis the latter, through the
worh of Lockhart Mummery (1925) and Dukes (1939, 1952) has been
carefully studied

Fammbhal Intestinal Polyposis

The result of this gene mutation 1s never present 2t birth but
develops in childhood or early adult hife s seattered patches of eprthehal
hyperplasiy in the mucous membrane of the colon and rectum In 1
group of 41 families mvestigated by Dukes (1952) there were 156 cses
of polyposis and the average age at onset of sy mptoms was 20 years
Of these 156 cases, 114 had des eloped cancer of the large bowel usually
about 15 years after the first onset of symptoms Polypowus affects
males and females equally either may transmut as - rule in a polvposis
famly only half the children are likely to inherit the abnormahty only
those who have inherited can transmut the sevenity of the disease and
the lability to cancer varies being greater in those families n which the
polyposs develops early 1 Ife (Dukes 1952)

Treatment

The majority of patients seeh advice for bleeding diarthwa or
because they are aware of the family disease Mild cses may require
no more than sigmoidoscopic dinthermy to those polypr within reach
and regular supervision for the remainder of therr Iife  In more severe
cases 1f the rectum can be brought under control by diathermy and
cleared of polypt the whole colon may be exased and the ileum
anastomosed to the rectal stump The surgical 1dexl would be the
excsion of all large bowel mucosa wnd an 1leo anal anastomosis but
the results of this operation are often unsatisfactory as regards function
The development of cancer 1s often multifocal and 1ts appearance 13
usually regarded 1s an indication for at least = total colectomy

The average age of death in the series of polyposis studied by Dukes
was 41 6 years as compared with an average age of death from rectal
cancer In other cases of 67 9 years
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ACUTE OBSTRUCTION m

Cancer of the Colon

An mereased hnowJedgo of the essentials in preparing 1 patient for
major surgery with the sulphonimides and antibiotics, has greatly
reduced the mortahty of planned operations on the large bow el b
probable that this 13 now rot more than 5 per cent but, as an unfortu
nate contrast the surgery of acute intestmal obstructton from a colonic
growth still carries a high mortahity  Newell (1951) reported a series of
190 cases of colomc cancer 2t the Assotiation of Surgeons Meeting in
1951 1 which 59 per cent were undiagnosed until obstruction had
occurred and the mortality 1 this group was as high 1s 38 per cent

Treatment Acute Obstruction

The treatment of acute obstruction 1s considered more fully else
where In colome cancer 1t 15 much more common with growths 1n the
left rather than the rght colon (87 per cent Morgan 1952) The site
of the growth may often be localized by a plun X ray film of the
abdomen While surgical opinion may vary in subacute obstruction,
there 15 unanmmty of opinion that m fully developed acute intestinal
obstruction, believed due to a carcinoma of the colon laparotomy 1s
unwise and bowel decompression alone should be performed A Miller
Abbott tube will decompress small bowel but unless 1t passes the ileo
ceal valve 1t will not relieve the closed loop of obstructed colon between
a competent 1leocecal valve and 2 constrieting growth A might
transverse colostomy performed just distal to the hepatic flexure, 18
the most useful proceeding for an obstructing growth of the left colon
for 1t permits future surgery 1 a clear field and probably on a clean
bowel from which the frecal stream has been diverted

A cmcostom) may be used if the growth 1s n the rght or transverse
colon and the pattent s condition unswitable for exploration Caecostomy
has recerved considerable critieism but 1t can still be a hfe saving
measure and 1ts presence does not seriously interfere with future surgery
Further 1t 15 better to do a caecostomy than make an 11l judged transverse
colostomy 1 close proximity to a growth

Before discussing planned surgery of the large bowel consideration
must be given to the not mfrequent situation m which the surgeon 1s
confronted with an operable growth in an unprepared patient Laparo

tomy may have been properly performed for early obstructive symptoms
or for some other suspected condition

If the growth 1s m the left colon a right transyerse colostomy should
be performed with a view to subsequent resection

In the splenic flexure or transverse colon a Paul Mkulicz ettra
penitoneal resection 1s an excellent solution 1n = fit patient A night
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transy erse colostomy may be used only if the growth 13 well over to the
left side, there 1s a long transverse colon and the colostomy will not
nterfere with the subsequent resection

If an unsuspected growth 13 found 1n the middle of the transyerse
colon 1t may be treated by 1 Paul Mikulicz resection 1if the patient 1s fit,
or a ceecostomy if unfit

If the growth 15 1n the right colon or hepatic flexure there 1s a choice
between a one stage resection with 1leal dranage (tide infra), an ileo
transyerse colostomy performed at least 12 1n from the sleocwecal valve
and well anay from the growth or a cecostomy The first has many
advantages (Mur, 1947) but the decision m all these unexpected cases

must depend on the patient’s fitness and the surgeon’s experience and
choice

Non-obstructed Cases Pre-operative Treatment

The patient must be prepared for the operation The condition of
the cardiovascular system, lungs and kidneys must be hnown and
mmproved 1If possible Calore and sitamin mtahe, flud balance and
blood picture must be satisfactory Tho large bowel should be completely
decompressed and as sterile as modern therapy cin make 1t For five
days before operation phthalyl sulphathiazole 1s grven 1n regular doses
and for two days either aureomycin or streptomy cin 1 addition  Large
doses of Vitamin C and B complex are also desirable If locally acting
sulphonamides or antibiotics have been used for more than five days
Vitamm K should also be given (Morgan 1952)

Purgation must be avorded but a mild apertent such as Petrolagar
or Milk of Magnesia 13 used regularly for four or five days before
operation up to the last 48 hours Daily colome lavage for three or four
pre operatiye days should assist 1n grnung a clean and empty bowel
Same surgeons prefer to have a Miller Abbott tube passed to the lower
1leum as a pre operative measure

The Operation

The mesion must give adequate access For the night side 1t may
be oblique paramedian or transrectal on the left side access to the
splenic flexure makes a long vertical incision desirable

All surgeons agree that fixity of a growth to spleen, stomach or
other structures does not necessanly render 1t inoperable for part or
the whole of the adjacent organs may be excised en bloc, the adhesions
may be mflammatory and even if malignant 1t need not mean widespread
metastases
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The Iy mphatic dramage of the colon 1s intimately associated with
1ts vascular supply and the extent of each resection depends on these
factors

Raght Colon

A might hemucolectomy 15 performed with removal of the last srx
inches of leum The 1leocolic and right colic arteries are hgated at their
orgin from the supertor mesenteric

artery If the hepatic flexure 1s m

volved the rght half of the transyerse

colon must also be removed with liga SUCTION
tion of the mght branch of the middle {_%\‘

colic artery at 1ts orgin )
Continmity may be restored by

an end to end end to side or side to

side anastomosis between ileum and

transverse colon At the present time

the first 1s the most popular proceed-

g If there 1s any evidence of small ’..)

bowel obstruction a side to side or

sucnok

T

end to side anastomosis may be made
and a soft rubber tube or catheter
mtroduced through the colon and up
the lumen of the 1leum for some mx %
mches This 18 brought out through a /
separate stab dramn mn the abdominal p

wall and acts as an ileostomy dran

It 13 easily removed 1n 7 to 10 days,

and 1if the colon has been mfol(l)ed féi.?nld_,ﬁﬁ;“;":}if aﬁ:n%:mni(ﬁ:l
around 1t there 1s seldom any leakage 00y  (By lind permuson of the

to
Fe
(Muir 1947) (sce Fig 1) WO oormeedgs of the Royal

N

{7

o D

Transverse, Descending Colon and Proximal Part of the Sigmoid Loop

Growths 1n these situations may be treated by primary resection
and end to end anastomosis by a Paul Mikuhez extrapertoneal
resection or by a prelimmary right transverse colostomy followed by
a resection and end to end anastomosis The first 15 the 1deal but 1s
admussible only when there 1s no obstruction and effective pre operative
treatment has been carried out The second 1s particularly mdicated
when the patient s condition 1s poor, the operation unexpected or some
munor degree of obstruction present A desire to perform 1t must neter
lead to the meffective removal of diseased tissue The thurd 1s mndicated



114 CARCINOMA OF THE COLOM

1n the same condttions s those requirig a Paul Mihuhez rescetion but
particularly when such part of the sigmoid 15 mvolved which would
mahe 2 Paul Mikuliez impossible or meffectn e

Growths 1n the transverse colon will require mobihization of both
the hepatic and splenic flexures unless the mesocolon 1s very long  As
1 tule hgation of the muddle colic artery or of both 1ts branches neir
therr ongin will be required for an adequate remoral of the lymph
drunage system

Growths 1t the splenic flexure require the hgation of the left brineh
of the middle colie artery and, in the descending colon the hgation of
the left colic artery at thur omgins A growth in the prouumnal part
of the sigmord loop requires the Iigation of both the left cohe and the
first sigmoid at their onging from the infuror mesentenic artery (tide
wmfra) This may render 1t unswitable for a Paul Mihuliez operation
The spleme flexure will usunlly require mobihzation

Sigmoid and Rectosigmond Colon

A growth in a Jong sigmoid Joop may be suitable for a Paul Mihuhez
operation but there 15 a danger that this procedure may lead to
ineffectn ¢ remoy A of the Iy mph drunage system and it 1s best treated
by an end to end anastomosis with hgation of the sigmord arteres at
therr ongm from the infcnor mesentenie artery  As the site of the
growth nears the rectosigmoid region ats Iy mph dramage becomes more
mtimately associated with the infenor mesenteme artery  Growths
in the distal ssgmoid and rectosigmosd regions require the hgation and
remoyal of the mferior mesenteric artery and its associnted Iy mph glwnds
from mmedhately below the left colic or first sigmoid rteries  In fact
the operation required 15 an anterior intrapentoneal resection of the
upper rectum the rectosigmoid and the distal half of the sigmoid loop
Continwity 1s restored by end to-end wnastomoms of the sigmod and
the rectal stump Anything less than this 1s hhely to be meffective and
anything more must be an abdommopermmeal It 15 a point of interest
that some who oppose an anterior resection for a rectosigmoid growth
on the grounds that 1t 1s an wneffective operation are yet content to
perform wedge resections of the sigmord loop

Lagation of the inferior mesenteric artery at 1ts origin from the aorta
18 advocated by severtl writers Ault Castro and Smith (1952) state
that 1ts hgation proximal to the left cohe branch allows the removal of
an additional 2 m of glind bearing »weular pedicle and they beheve
that the function of the margmal artenes of the colon 19 sufficiently
good to prevent necrosis Grinnell and Hiatt (1952) desersbed 41
reseetions m whieh the mferior mesenterie artery had been hgated at
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the norta Of these 18 were resections with wnastomosis, 16 abdomino

permeal and 7 abdomno anal pull through operations There were
three deaths but 1 only one was the fatahty due to necrosis and that
m a pull through operation They hold that simple wedge resection of
the sigmoid without excision of the mferior mesenteric artery and aifs
1y mphaties 1s madequate and should be discontinued Some may feel
that this 1s an extreme view but 1t 1s probably true that more ineffectn e
resections of the lymphatic field are performed 1 the sigmord than 1n
any other part of the colon Unfortunately this 1s by far the most
common part of the colon to be affected by carcinoma

Post-Operative Care

Ths 15 similar to that required for all major "bdominal operations
gastric suction and flmd requrements given wtravenously until pen
stalsis has returned, and the use of antibiotics to prevent infection It
15 now recogmzed that mn post operative surgical cases there 1s an
ncreased potassium loss higher than can be explamed by tissue wastage
and above the normal K/N ratio The climeal signs of a K deficit are
mhibitory effects on cardiae voluntary and smooth muscle associated
with a fall n the pertpheral circulation and paralytic ilens Tts effects
are more likely to become apparent when 1t 13 necessary to prolong
unduly the period of intravenous fluds and m such cases potassium
chloride mn the strength of 0 2 per cent may be added to the glucose
saline In no case should the strength of potassium chloride exceed
0 4 per cent (Elman et al , 1952)

In order to avoid distension 1n the large bowel a flatus tube 15 passed
a few inches into the rectum three times daily after the first 48 hours
and when flatus has been passed glycerme suppositories are used to
encourage bowel action  After the first five or 1< days hqud paraffin
petrolagar or other mild aperients may be used

Mortality

If cases of colomec cancer with acute mtestinal obstruction are
excluded the mortality of resections 1s low—probably not more than

5 per cent  Once acute obstruction 1s present the general mortality 1s
almost certamly not less than 20 to 25 per cent

Prognosis

As with cancer n other sites this depends mainly on the Iy mphatic
1n:rolvement at the time of resection and the histology of the growth
‘When no glands are involved ov er 60 per cent are alive five years after
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the operation and nearly 60 per cent are alive ten years after When
the glands are mvolved only 21 per cent surinve five years (Colcoch
1951)

The sharp difference m prognosts between the late and early case
and the really terrifymg rise 1n mortahty once acute obstruction has
supervened, makhe 1t essential that elderly patients with vague bowel
symptoms should always be mvestigated

E G Mum
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CHAPTER X
CARCINOMA OF THE RECTUM

DurING the past decade, interest 1n the treatment of rectal cancer
has been evinced munly m two directions the plice of radical restora
t1ve resection and the effectis eness of the standard combmed excision
especially for low rectal growths

The lymphatic dramage of that part of the rectum above the
penitoneal reflection 15 almost entirely 1n an upward direction through
the inferior mesenteric chamn of glands Below that level the lymph
drainage 15 upwards but 1s also laterally to the internal hac and other
lymph glands on the smde wall of the pelvis These glands are not
temoved mn the standard combined excision and Deddish (1950) has
found evidence suggesting that 1n low rectal growths they are involved
much more commonly than was supposed, for 1t was at one time thought
that lateral spread m rectal cancer was only hhely when the glands
above were blocked by growth

Dukes (1944) found venous involvement mn 17 per cent of rectal
cancer and Sunderland (1949) an even higher incidence 27 6 per cent
In the latter’s senes there was a defimte relationship to the site of the
growth 42 6 per cent within 6 em of the anus, 22 2 per cent between
612 cm and 3 5 per cent when the grow th was more than 13 em from
the anus

The lower rectum 13 much more mtimately related to structures such
ag mtrapelvic fat fascia muscle other pelvic organs and the associated
lymphatics than 1s the upper rectum 1n its peritoneal envelope This
fact 1ts lymphatic dramage and the increased frequency of venous
wmvolvement would suggest a worse prognosis and a higher local
recurrence rate after combined exasion for low rectal growths This 13
confirmed by experience (Gilchrist and Dawid 1947 Waugh and
Kirklin, 1949 Guernsey et al  1951) and 1t 1s accepted by all that the
proper treatment of a carcinoma i the lower rectum 1s the removal of
the bowel 1ntrapelvic fat fascia levatores am muscles and 1schiorectal
fat en bloc The side walls of the pelvis should be stripped of fat and

Iymph glands and other mtrapelic organs n relationship to the growth
such as the posterior vagmal wall should be excised 1f practical (Knight
etal 1952 Sauer and Bacon, 1952)

These objects can only be achieved by a somewhat extended com
bined exeision restorative resection cannot be Justified for growths n
this site The position regarding the upper rectum and rectosigmord 1s

n7
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somewhat different The work of Duhes (1944) and others his shown
that downward Iy mphatic spread 1n the mferior mesenteric and superior
hemorrhoidal lymph paths 1s rare and that such spread above b cm
1s almost confined to advanced or hughly malignant growths Since the
peritoneatized upper rectum has no lateral Iymphatic spread 2t would
seem that the pathological requirements of an efficient operation would
be obtamed if the bowel were dnvided more than 5 em below the distal
level of the growth, thus permitting a radical restorative opertion

All recent worh has stressed the importance of the upper lymphatic
spread m reetal cancer and the removal of the para nortie glinds from
the duodenum downw ards 15 advoeated by several wnters The stwndard
site of ligature of the mferior mesenterse artery, the same both for
combined operations and restoratne resections 1s immediately below
the firsb sigmoid artery but reccnt writers have advocated hgation at
the aorta m order to remove still more of the inferior mesenterne
Iymphatic chun

At the present time there are two operations 1 general use i the
treatment of rectal cancer A combned exveision whether it be
abdormino permeal perneo abdommal or synchronous combined, has
stood the test of time nd with its modifications or ext 18 hikely
to remamn the standard operation for the majonty of cises Radical
restorative resection 1s m a sense still on tnal but many bebeve that it
has an mmportant part i the treatment of this disease

The Selection of Cases for a Radical Restorative Resection

This subject has received conmiderable attenfion (Bacon, 1945
a Allaine, 1950 Muir, 1948 1952 Morgan and Lloyd Davies 1950)
The following would seem to be the accepted criteria
1 The lower edge of the growth must not be less than 10 em from
the anus and 2 in above the lowest perstoneal reflection mn the
Pouch of Douglas Growths discovered on sigmoidoscopy or
Just palprble on full digital rectal examimation 21 to 31 above
the cervix or veucles are usually suitable but the final deciston
can only be mde on lapirotomy
2 Advanced growths with extrarectal spread are unsmtable and
require a combined excision
3 Growths shown on biopsy to be of high malignancy are more
hhely to spread widely and many hold that such cases should
always be treated by a combined cxcision
4 Restorative operations may be of great difficulty m an obese
subject with a narrow pelvis Even af the growth 13 otherwise
sutable such cases may require 2 eombmed exciston
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5 The rectal stump to be retained should be of sufficient size to
allow proper function (Goligher, 1951) and its mucous membrane
should be free of adenomata or such adenomata should have
been removed

6 The sigmoid colon must reach the rectal stump without tension
and with a good blood supply Much can be done by mobiliza
t10n of the descending colon and occasionally the spleme flexure

1t 1s probable that 20 per cent to 25 per cent of operable rectnl

growths are smitable for this operation

Palliative Restorative Resection

The presence of hepatic metastases with a removable grow th strongly
favours a restorative resection rather than a permanent colostomy
with or without a combined excision, and the essential eriterra may be
somewhat relaxed m such cases An anastomoss performed without a
sufficient margin below a growth may however lend to local recurrence
before the patient s death

Methods of Radical Restorative Resection

There are a number of different operations but that in common use
18 abdominal resection and anastomos:s, known as an anterior resection
Yor growths of the rectosigmord and distal smgmoid loop (for which 1t
should be used much more frequently) the rectum 1s divided at the level
of the peritoneal reflection in the Pouch of Douglas and the anastomosis
18 intraperitoneal For growths of the upper rectum the bowel 1s freed
as fully as mn a combimed resection and the anastomosis performed at
the lowest possible level

A right transverse colostomy should be performed as a preliminary
m all cases wath evidence of obstruction, or at the conclusion of the
operation 1f there 1s any doubt regarding the viability of the bowel

The antibiotic drugs are making 1ts routine use much less common at
the present time

The Disadvantages of Radical Restorative Resection

There are a number of experienced surgeons who are strongly
opposed to this operation Their criticisms are on two mam grounds
Firstly that its use m the hands of enthusiasts will lead to meffectry e
operations for malignant disease and, secondly that there 1s a definite
nish of loeal recurrence 2t the suture ne  As regards the first 1t may
be 1 vald enticism but 1t 15 not a ground for condemming the operation
The second 15 undoubtedly correct and 1its occurrence 1s a matter of
great surgical and pathological interest



120 CARCINOMA OF THE RECTUM

Recurrence 1 the Rect d Anast

Local recurrence 1n the soft tissues of the pelvis can and does occur
after combined excision for rectal ¢ancer, particularly when 1t has been
performed for a low growth (Gilchmst and David, 1947) A smilar
recurrence mght take place after a restoratine resection particularly
if 1t had been wrongly performed for a low growth and molve the
anastomosis This could be attributed to 1] judged surgery Unfortu
nately & number of cases have now been recorded where recurrence has
taken place 1 or near the anastomotic line and where extrarectal
recurrence conld be almost certainly excluded (Lloyd Davies 1948
Muir, 1948 1952, Long ef al 1950 Goligher et al 1951) It 1s thought
that these cases are due erther to the stimulus of repur n the anasto
motre line causing  fresh growth to anse in pre cancerous bowel or to
inplantation of canceer cells from the onginal grow th on the raw surfaces
of the anastomoss a¢ the time of resection  Present opinion mainly
favours the latter and attempts to prevent its occurrence by washing
out the rectal stump during the operation after 1 clamp has been apphed
below the growth are now advised

It will be obvious that if local recurrence 2t the suture line through
mmplantation of cancer cclls takes placc in the operation of restorative
resection 1t cannot be uncommon for 1t to oceur 1 other anistomotic
operations on the hmentary tract Its recogmtion m restoratiie
resection 1s not due to some peculiar fault of that operation, but to the
fact that the an-stomotic line can be felt and seen after the operation
Cole (1952) m a recent article urging care n the handling of a bowel
growth where divided surfaces were to be exposed and sutured con
sidered that, of 55 cases of large bowel resection, recurrence at the
suture line took place n 16 per cent and that in 10 per cent 1t might
be attributed to implantation

The Results of Restorative Resection

Dixon (1948) has published the largest series of these cases and he
obtamned a five yoar survival rate of 67 7 per cent with restorative
resection as agamnst 44 8 per cent with combmed excision In a sense
this 15 an unfair comparison for restoratrve resection would only be
employed for the lngh growths and these hate a better prognosis The
nisk of an anastomotic recurrence which could not take place with a
combmed exaision must be set agaumnst the retention of normal bowel
funetion and the avoidance of a colostomy It would appear that at
present the anastomotic recurrence r-te 1s 1n the region of 10 per cent

E G Mur
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CHAPTER AT
DIVERTICULITIS COLX

Cr.assIOAL descriptions of tlus disevse haye evisted for many years
but 1t 15 smee the beginnung of the century, associated with the spread
of radiology, that 1t has attracted wncreasing surgical attention The
frequency of 1ts precursor, diverticulosts, cannot be accurately hnown
though 1t 18 common te find evidence of tlus condition m autopstes on
the older age groups One 1n ten persons over 40 have dnerticulr of
the colon (Babington 1948) Pemberton Blach and Mamo (1947)
reported that of 47,000 radiologieal examinations of the colon per
formed at the Mayo Chnic diverticulosis was discovered i 8 5 per cent
that m 600 (15 per cent ) of these there was du erticulitis of the sigmord
colon and that 144 or 24 per cent required surgieal treatment The
average age of this group was 53 6 yews but, though uncommon,
diverticuhitis 15 certunly not unhnown m the jounger age groups
Though 1t way be widespread 3t 15 typieally a disease of the sigmord
and this part of the colon was affected 1n 198 out of 202 cases treated
surgically by Mayo awnd Blunt (1950) Isolated diverticula m the
cmeum and elsewhere while they may require surgery are probable
of congenitn] origin and not part of the disease eonsidered here

All writers agree that the grent majonty of cases of diverticulitis
should recerve medical treatment and surgery 15 indieted for perfora
tion abscess and peritonitis, obstructive symptoms fistule, recurrent
attachs and where diagnosis 13 doubtful

The Diagnosis of Diverticulitts

Both carewnoma of the colon and dierticulitss are most common 1
the sgmoid There 13 no evidence that patients suffering from divertt
culitis are more hiable to dexelop cancer but smee the same age groups
are commonly aftected 1t 1s natural that they should occastonaily
co exist  Sice the great majority of patients with diverticulitis will
recelve conscriative treatment accurate diagnosis 1s of great mmpor
tance The usual history 15 of recurrent attacks of lower abdommnal pan
and tenderness associated with constipation malaise and perhaps 2
Iittle pyrews A barum enema wnd a sigmordoscopy should demon
strate the dnerticuhtis and exelude the possibility of a growth in the
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upper Tectum or rectosigmord region  In the more secre cases requir-
ing surgery the lustory mav be short Pemberton ef al (1947) found that
12 per cent of a surgienl series were operated upon within one month
and 31 per cent withmn six months of the onset of the diserse  Ewidence
of nflammation, such as tenderness, fever and leucocytosis was present
n 79 per cent, obstructive symptoms n 30 per cent diurheea m
19 per cent , the passage of blood m 8 per cent, and m 36 per cent a
mass was palpable either on abdomimal or rectal exammation In
42 per cent ~ fistula was present, but thus figure 1s exceptional ind no
doubt may be explammed by the fact that » number of these patients
had undergone prelimmary operitions elsewhere A banum enema
typically demonstrates the drverticula and an area of spism, ‘saw
toothing” and narrowed lumen m the sigmoid colon The appearance
15 not that of the * filing defect’” of a carcinoma, but n some cases
dingnosis may be difficult and may be assisted by repeating the enema
after the use of antispasmodics such as Banthine An early growth of
the rectosigmoid region may be missed and the patient s symptoms
attributed to a proved diverticultis of the sigmoid loop The upper
rectum and rectosigmoid are difficult areas for the radiologist and for
this reason sigmoidoscopy should never be omitted The orifices of
diverticula may be seen or fixation of the bowel and an intrapelvie
mass may prevent the full passage of the instrument None of these
findings exclude neoplasm A fixed mass 1n the pelvis may be either
diverticulitis or carcinoma but a large fixed mass n a fit patient with
some pyrexiy is more hikely to be the former Pemberton ef ol {1947)
state that after a bamum enema diverticulitas could be diagnosed in
06 per cent an obstructing lesion in 22 per cent an obstructing lesion
of questionable malignant nature m 3 per cent, and a fistula of the
sigmoid only 1n 8 per cent They consider that in 25 per cent of cases
caremnoma could not be excluded by elmcal methods of examination
and 1t 18 well known that even at operation 1t may not be possible for
the surgeon to distingmsh between carcmoma and diverticulitis
The passage of blood occurs i a small proportion of patients with
diverticultts and may be due to ulceration or erosion of a small vessel
m a diverticulum to granulation tissue or possibly to mucosal conges
tion in provimuty to an mflammatory mass Bacon and Sherman (1950)
report bleeding 1n 18 per cent of these cases It 1s probably wise to
regard such cases as suspected carcinoma until this can be excluded
i e S, D vt e
cluded with confidence In some 1t 1s

difficult and 1n a few 1t 15 quite mposstble  If any doubt exsts surgical
treatment 1s indicated with removal of the affected area
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Perforation, Abscess and Peritontis

This occurred 1n 35 per cent of a serios treated surgreally by Morton
(1946), commonly as a locilized abscess, and i over 25 per cent 1n that
of Mayo and Blunt (1950) Where there 1s evidence of spreading
perttomtis 1mmediate liparotomy 1s required A perforated diverti
culum has occasionally been exeised or the perforation oversewn, but
m many cases 1t 13 not possible to do more than wrap or wall off the
area of bowel n omentum and drawn the pelvis The mejority of wniters
advocate a transverse colostomy at the same time This should be
performed on the right side so that i1t wall interfero as hittle as possible
with any mobilization of the left colon which may subsequently be
necessary The after treatment of these cases will be that usually
adopted for peritomtis, gastric suction znd intravenous fluds until
bowel activity has returned and the use of antibioties

When a localized abscess 15 present drunage 1s required Wihile Grieg
(1950) considers a colostomy seldom necessary 1t 1s o safety measure
which many advise The mortality of perforation and peritomtis in
diverticulitis has been reported as surprisingly high, 33 per cent
(Morton 1946) 35 5 per cent (Babington, 1918) At the present time
the mortality rate of these complications 1s almost certainly much lower,
but many of these patients are elderly and are poor surgical rishs

‘When operation, performed for an acute mflammatory compheation
m diverticulitis reveals a single perforated dn erticulum or only a short
length of sigmoid mvolved 1t 1s natural that the surgeon should some
times hope to 1void a colostomy Pemberton et al (1947) discussing
the after results of closure of a perforation or excision of a di erticulum,
concluded that they were unsatisfactory and unpredictable, while
Morton (1946) found post operative complications mn 50 per cent

Obstruction

Surgery was performed for obstructive symptoms n over ¢ third
of the cases reported by Mayo and Blunt (1950) Full acute obstruction
1s not common m divertienlitss unless small bowel 1s mvolied 1n 2n
mflammatory mass and the obstructive symptoms frequently settle
down with rest o1l enemata and antibiotics though recurrence 1s
common These sy mptoms are usually associated with an mnflammatory
mass in the pelvis and night transsverse colostomy, is a prelmniry to
resection 1s generally advised

Fistulze
These may form between the sigmoid and the bladder (s esico colic)
between the sigmoid and the skin (sigmoidocutaneous) and between the
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sigmoid and the small bowel (entero colic) the first 13 the most
common

Vesico colic fistula 18 a complication of diverticulitis which 18 much
more Common n men, since m the male the sigmoid loop hies m close
contact with the bladder In  series of 32 patients described by
Maj field and Waugh (1949) 28 were men The sy mptoms are those of a
urmnary infection, often with pneumaturia and the passage of feces
mn the urme Cystoscopy majy clearly show the fistulous trach or a
localized area of cystitis and 1n some cases a barmum enema will enter
the bladder The complication 1s a serious one and rightly regarded as
an mdication for surgery but patients are occasionally found with a
vesico eolic fistula Iving with mimimal disability The most satisfactory
treatment for vemeo cohe fistula 15 resection of the affected segment of
the colon though colostomy alone usually produces great improvement
and should be the first step towards a resection

A fecal fistula between the sigmoid and the shan (sigmoidocutaneous)
usually occurs after an operation for an acute mﬂam
tion of diverticulitts such as abscess or pertomtis Some of these
heal spontaneously mm time particularly if a prowimal colostomy
18 performed They are best treated by resection preceded by colos
tomy

Entero cohic fistula 18 uncommon but was present in five out of
198 cases of sigmotid diverticultis treated surgically by Mayo and Blunt
{1950) It requires the same treatment

Recurrent Diverticulitis

Repeated mflammatory ¢ episodes 1 diverticulitis not sufficiently
severe to warrant emergency surgery without fistulze but producing
recurrent mvalidism and 11l health present a problem on which there
can be no unwersal rule  Much must depend on the patient A good
surgical rish whose living 1s threatened by s disability should recerve
radical surgery a stout elderly lady with chromie bronchitis should
persevere with medical measures Radiological evidence of extensive
disease, barum not mn a diverticulum seen after evacuation outside
the normal bowel outline and suggesting a pericohic abscess, are indica
tions that conservative trentment 1s not likely to be successful It 1s an
mdiidual problem and m assessing the case due consideration must be
gren to the fact that 1t 1s not a mahgnant disease, that future complica
tions may make surgery more difficult that colostomy ence performed
m2y be permanent and that the antibiotics have done much to lessen
the richs of radical surgers mn this condition
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Colostomy

Colostomy performed 1n a normal proximal area of colon usualhy
leads to a considerable improvement mn the mflammatory changes in
divertreulitis A mght transverse colostomy s the most useful and 15
usually performed for the comphieations already discussed or as 4
prehminary to resection While of great benefit, 1t does not bring the
mflammatory ehanges of diverticulitis to 1n vbrupt halt  Of 27 patients
1 whom colostoms slone had been performed and where sufficient time ¢
had elpsed to esaluate the resnlts 2 patients still had +esico colie
fistulas and residual svmptoms 19 including 2 other vesico cohe
fistulas considered themselves cured, and G patients eventually died
of complhications from dn erticuhtis (Pemberton ef al , 1947)

Esidence suggests that the closure of a colostomy without resection
of the affected bowel 13 not desord of nsh even when 4 considerable
tune has elapsed  Of 29 patients treated in this way and subsequently
followed up 9 were well and 20 had sericus recurrent symptoms
(Pemberton et al 1947}

A colostomy alone 1s a 1luable measure in diverticulitis and the
diversion of the feeal stream leads to 4 cessation of sy mptoms m some
two thirds of the cises In the remunmg third residual symptoms
persist or death eventually occurs from the complications of the disease
and the mortahity 1s between 20 to 25 per cent When 2 colostomy 1s
used and subsequently closed without resection of the dn erticubts
two tlurds of the patients suffer from serious recurrent sy mptoms

Resechion in Diverticulitis

For many years this was regarded as a hazardous proceeding for the
extensive area of sigmoid mvohed made resteration of contmubs
difficult and the mnflamed bowel fibrosed and laden with fat was
unpleasant to handle In the past resection tended to be reserved for
those patients whose svmptoms continued after colostomy and bowel
anastomosis was seldom attempted The present amm 1s the resection of
the affected bowel and the restoration of continuity

W hen colostomy has been required for compheations in div erticulitis
1t 15 considered wise to wait some s1x months before attempting resee
tion thus allowing the mflammmatory process time to subside If
colostomy has not already been required 1t should be used as a pre
lumwnary to resection if there 1s evidence of obstruction fistule or an
wtrapelvie mass  In cases not so affected primary resection and
anastomosis mas be constdered The proper requrements prelimmars
to such an operation on large bowel are that 1t should be empty and
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clean, that 1ts contents should be as sterile as possible, that the patient’s
state of nourishment, blood and flwd balance should be satisfactory and
potental infection should be v orded by chemotherapy At the present
time these conditions should be obtunable in many patients
Resection n dicerticulitis 18 best performed through a long left
paramedian or transrectal ncision stretchimg from the pubes to well
above the umbilicus This 1s necessary 1n case the splenic flexure requires
$ mobihzation The affected sigmord 1s usually adherent and may require
separation from the bladder, small intestine and almost every other
organ m 1ts neighbourhood It may be “frozen” to the side walls of the
pelvis and adherent to the ureter 1n such cases the separation may be
easier if ureterie catheters have been passed (Lloyd Dawvies 1952)
Though 1t may be mnvolved 1n the mass, 1t 18 rare for the rectum to be
directly affected m diverticulitts and the lowest it of the bowel
resection can usually be made 1n the rectosigmoid region The upper
It depends on the extent of bowel involved 1t may be easy to restore
contiwty by end to end anastomosis between the left thae colon and the
rectougmoid 1t may be necessary to mobilize and bring down the
spleme flexure and 1 some cases with a short transverse colon 1t may
be impossible to restore the continmty of the large bowel In such
cases 5. transplant of termmal 1lewm with 1ts blood supply presersed
has somet; been used fully to bridge the gap Preoperative
X rays will give an assessment of the length of large bowel available
and the difficulties to be expected After continmty has been restored
the anastomotic site may be extraperitonealized with the peritoneum
in the lateral pentoneal gutter and dramnage made to the site If doubt
exists about the security of the anastomosis a might transy erse colostomy
1s performed at the conclusion of the operation As an alternative to
end to end anastomosis an exteriorization operation may be performed
The advances m chemotherapy have greatly reduced the mortality
of resection mn this disease Pemberton et al (1947) comparmg a series
of cases treated before and after 1940 found a decrease n the mortalty
rate from 16 per cent to2 7percent and at the same time, an merease
in the resectbility rate from 60 per cent to 77 per cent
When urgent surgery 1s required m duserficulitis dranage and a
right transy erse colostomy are usually performed After some months
when diversion of the frcal stream has produced 1mprovement m the
lr‘;:‘:lr:;?:;n:;ﬂ::zm?:dltﬁm : ;els)ectlon of the affected sigmoid with
bo regarded as reason;}zles ri)sl‘l\ fe“pErfsr:led i all patients who can
When recurrent dnerticubtis s:s, : s f}'v 1(1:110Sure of the colostomy
fit patient careful pre operative tre::rl:ls . fihieh wn an ofherwiso
ent may allow a primary resec
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tion and anastomosis, 1n other cases a preliminary colostomy should be
followed by resection <nastomosss at a later date The after results of
resection are claimed to be extremely good and 1t 13 mndeed the only
treatment that holds out a good chance of permanent cure

E G Momr
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CHAPTER XIT
GENERAL PERITONITIS

THE last twenty years have witnessed a reduction in the mortahty
of general peritomtis from the region of 25 per cent to less than 10 per
2 cent The condition, howeier, remamns one of the gravest of acute
abdominal emergencies and the current mortahty stil presents a
challenge to further improsement mn which all the resources of modern
surgery must play thewr part One of the prime functions of the surgeon
15 to let out pus but in the treatment of general infection of the peritoneal
cavity, this 1s neither entirely possible nor adequate owing to its
complex anatomical arrangement and to an absorbing area approxi
mately equivalent to the whole surface area of the shin General
peritomtis hlls by bacteral toxmmia and from biochemical changes
associated with small bowel obstruction and 1t 15 attention to these
factors as well as to actual operative details, which has so greatly
mmproved the outlooh m this condition

Mortality from General Perrtomitis
Year No of Cases Mortalty

Hunter 1927 62 17 7%,
Reid Poer and Merrell 1936 280 33%

Grey Turner 1938 96 29 29,
Young and Russell 1939 332 19 249,
Corry, Brewer and Nicol 1939 26 11 59,
Vaughan Hudson and Rodney Smuth 1942 24 8 39,
Gardiner 1942 ¢ 47 2 1%
Crile 1946 50 2%

Moloney Russell and Wilson 1950 97 6 2%
Gilmour and Lowdon 1952 35 11 49,
Wright Schreiber Metzger and Parker 1952 235 7 69%,

Natural History of General Pentomtis
In the vast proportion of cases general peritomitis 1s due to perfora
tion of a hollow viscus due either to disease trauma or operative
surgery  Less commonly, infection may enter through the gemtal
‘passages or via the blood stream as 1in so called primary peritomtis such
"3 streptococcal pneumocoecal and gonococeal pentomtis Leakage of
normal body fluids into the peritoneal cavity such as blood, urine bile
gastric Juice or pancreatic juice even though mtially sterile will
129
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mevitably result i infection of the mflimmatory exudate with mtes
tinal organisms and a secondary peritonitis will result  In mam
mstances the body defences are able to locilize these infections but on
other oceasions the normal mechanisms are overw helmed and a gencral
peritoneal fection ensues

The natural nstory of general perttonttis 1s one with which everyone
1s famibiar though many of its features are mashed or compheated by
modern treatment The onset of genersl pentonitis, whether gradual or
sudden, 1s charactenzed by generalized abdommal pun which 1s
practically alwayvs associated with vomiting  Signs of peritousm are
manifest and the pulse and temperature start to nise It 13 sometimes
taught that abdominal pam and 2 temperature of over 102° F 1n the
first 24 hours 15 seldom due to an intra peritoneal lesion but mn children
espectally a fulminating acute appendicitis with general perstonitis ¢n
neyertheless, give nise to a high temperature at an early stage Less
frequenthy dirthaa or urinary symptoms may result from the
pentoneal imitation and confuse the diagnosis Within the first 24 hours
the pentoneal cavity 1s bathed m a thin turbid pus and an mhibitory
tleus essentially a beneficent defence mechamsm results m a silent
abdomen Tlus 15 one of the most sigmficant physical signs mn the
dingnosis of general peritomitrs Hyperemir and cedema of the bowel
wall and of the serous and subserous layers of the peritoneal cavity
occurs as m other inflammatory conditions with the outpourng of a
fibrmous buttery e<udate which glues together the paralysed loops
of bowel At this stage the mutinl ngidity or guarding of the abdominal
wall gives way to progressive distension The small bowel dilates with
gas and flmd vomuting ncreases and the frequent effortless regurgita
tion of yellow fluid soon becomes brown and fecular The soggy and
dilated loops of gut heavy with flmd have lost thewr power to contract
erther from over distenston or perhaps from paralvsis of Auerbach and
Meissner s plexus and are now the site of a true paralytic lleus X ruy
prctures tahen mn the erect position will show dilated loops and flud
levels indistinguishable from those found in mechanical obstruction
Loss of electrolytes and flud from vomiting causes 1 comcrdent redue
tion 1 blood volume and hzmo concentration, while exudation from
the peritoneal surface and into the gut results i a reduction of the total
circulating protein especially of albumen Estimation of the plasma
protemn ab this juncture will however give normal figures since the fall
1s mashed by the hzxmo concentration Secondary oliguria and mtrogen
retention adds still further to the biochemieal disturbince In his final
hours the anxious and exhausted patient hies motionless The vomuting
becomes less for he 1s too wearv The classical Hippocratic ficies with

N
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sunken grey features and bright eyes, the cold elimmy shin, the falling
temperature and the rapid runming pulse betohen the fatnl peripheral
crrculatory fallure  Overwhelmed by tovemia from bactenial absorp

tion and biochemical upset, the prtient succumbs to lus disease

Less dramatic but no less fatal, 13 post operatine pentomitis

Insidious m onset the mitial physical signs are often absent Indeed
vague uneasiness that the patient 1s not doing as well as one would like
and fatlure of the pulse and temperature to fall in the normal way may
be the only suggestive signs  Vommiting and distension may only occur
shortly before death Such patients may come to post mortem without
peritonitis even having been suspected 1s a cause of death The patient
who survives the early days of his infection runs the rish of residual
abscesses 1n the usual situations, but more lethal 1s the combmation
of localized nfection often mn multiple pochets with mechamcal ileus

This condition 1s possibly more frequent than in former days for more
survive the mmtial penitomtis and there are therefore more patients
1n whom residual abscesses may form This combination of mfection
and mechamenl obstruction presents a dilemma where one would prefer
to treat a localized mfection conservatively m the hope that 1t will be
dealt with by the defences of the body but where surgical measures
may be demanded to relieve the mechamecal obstruction It 13 1n these

cases that the use of the Miller Abbott tube can be most profitabls
employed

Treatment

As m a steeplechase the treatment of general pertonitis involses 2
number of obstacles each of which must be successfully cleared n order
to complete the course These consist of

1 Pre operative preparation

2 The actual operation

3 Control of mfection

4 Flnd and electrolyte balance

5 General post operative management

Pre-operative Preparation

There are few occasions when a diagnosis of general peritomtis 1s 1
doubt and 1n those where doubt exists the old adage of “look and see
18 still the nght policy Temponzation mn such cases with antibiotics
and supportn e measures 1s not only unwise but negligent There are
certam exceptions where conserative treatment 1s advised at least
temporanly but even with these differences of opimon with regard to
non operative treatment exist These exceptions are
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-

General penitomtis resulting from pelvic infections in women

2 Appendin abscesses which are well locahzed

3 Acute pancreatitis where the diagnosis 1s established with

certunty

4 Some cases of perforated peptic ulcer 1 poor nish patients

5 Monbund patients where operation would obviously be fatal
These ptients should be treated along the general hnes to be discussed
later with the proviso that if they do not improve rapidly on palliative
measures, operation should be reconsidered The history of the patient
will usually offer a reasonable clue as to the orgin of the infection, but
where no obiious cause 15 manifest one should not too hghtly assume
that the mfection 13 primary or blood borne for this 1s exceedingly rare
in practice  Such primary penitomtis may no doubt be treated con
servatively provided that this condition 13 diagnosed but one can never
be entirely sure that 1t 1s mndeed primary  Once having decided upen
operation, there 13 no reason for delay unless the patient 1s exhausted
collapsed or very toxic Under these conditions two or three hours for
resuscitation 13 trme well spent when intravenous flurds can be «dmint
stered, the stomach can be asprated and the patient rested with
morphine One of the most important parts of the pre operatne
preparation 13 the passage of a large stomach tube immediately prior
to the induction of the anesthetic m all patients who have vomuted or
who felt nauseated Although this may seem a somewhat barbarous
action on an il patient 1t 15 1n fact Iife s1ving 1n preventing the mhnla
tion of regurgitated vomt durmg the mduction of anmesthesta Even
this may not be entirely adequate to remove solid food particles wnd as
a further safeguard 1n inflatable cuff should be used round the mtre
tracheal tube

The Operation

Regarding the chorce of anwsthetic the skall and experience of the
anesthetist wre of more importance than the actual anmsthetic agent
used provided a smooth mduction and complete relaxation are ensured
for the operation The reason for operation 1n cases of general peritoni‘ts
15 to remove the cause and in doubtful cases to mahe sure of the
diagnosis Where the cause 1s unequvocally the appendi<, a McBurney
incision will suffice but in all other cases a generous paramedian mcision
1s required above or below the umbilicus depending on the suspected
site of the primary lesion and a para umbihical memsion mn doubt
ful cases which ean be extended later up or down as required
As soon as the peritoneum 1s opened a swab of the pus should be taken
for culture and for determination of the antibiotic sensitivities of the
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orgamsms for future use In the early hours of the infection such pus
mny often be found to be sterile, and if so an easier convalescenco and
better prognosis can be predicted The free pus in the pentoneal cavity
should now be sucked out During this procedure some mdieation will
be given of the site of the primary leston for there 1t 1s usual to find the
fibrinous exudate most noticeable The penitonenl cavity 1s rapidly and
gently explored without extertorization of moro bowel than 1s absolutely
necessary Once discovered the mite of the primary leston 18 carefully
walled off with pachs Perforations are closed and infected and
gangrenous viscera are dealt with in the accepted manner, himting
oneself, however, to the strict essentials necessary for the patient’s
recovery Pelvic infection 1f not previously diagnosed and discovered
at operation, 1s best left except for the occasional removal of an advanced
pyosalpmx or leaking tubo ovaman abscess 1f this 1s practicable pro
vided there 15 no evidence of the condition bemng tuberculous, for 1t 1s
n these that post operative sinuses and fistule may develop A final
totlet of the peritoneum 1s then carried out removing free food particles
fecoliths and pus by gentle mopping and suction especially from the
pelvis and Rutherford Mornison 8 pouch  Despite antibiotics abdominal
mewsions 1 cases of general peritomitiz are liable to infection with
subsequent breakdown or wound dehiscence and espectal care should
be exercised 1 closure using many mterrupted sutures in addition to
the continuous layers Catgut 1s preferable to non absorbable sutures
but where the latter for example nylon, are used these should be mnter-
rupted rather than contmnuous stitches Where the primary source of
wfection 15 not readily found durng the first few munutes of the
examination 1t 15 expedient to enlarge the mesion and to work
methodically through the viscera paying especial attention to the lesser
curvature of the stomach for small leaking ulcers and worlang succes-
sively through all the loops of the large and small bowel for perforations
which might have been due to foreign bodies, diverticula growths, ete
If after an adequate and orderly examnation of all the peritoneal
contents no primary lesion can be discovered the pentoneal cavity 1s
suched out and the abdomen closed 1n the usual way

Dramage

Dranage of the pentoneal cavity 13 performed less frequently than
formerly for 1t 15 now recognized that in most cases the peritoneum can
well look after itself provided no continuous leak occurs It was shown
many years ago that 1t was mmpossible to drain the perttoneal cavity
far Jonger than four to six hours for the dram rapudly becomes walled



134 GENERAL PERITONITIS

off m 1ts own track  Exceptions exist, however, and dramage should
be provided mn the following eircumstances
1 Locilized abscess eg appendiceal peliie and sub phreme
abscesses
2 Where there 15 doubt about 4 suture hne remaning intact
3 Where there 1s excessive oozmng of blood following the intra
abdominal mampulations
Except 1n the case of localized abscesses, such drans should generally
be removed within two to four days, the track so formed allowing for
the discharge of any accumulation of pus which might occur at a later
date  Comparcd with intrapenitoneal drunage drunage of the
abdommnal wall should be performed more often to minumize the effect
of infection of the abdominnl ncision, especially 1 obese patients A
soft corrugated rubber or Penrose drun should be inserted mnto the
superficial lay ers of the wound and brought out through one end of the
merston

Control of Infection

The discovery of the sulphonamides opened v new chapter i the
treatment of general pemtomtis and many early communications
indicated the great improvement m results using either parenteral or
intraperitoneal sulphonamides or both Indeed, some observers man
tun that the results of sulphonamide therapy hwe not been surpassed
by antibiotics The chmcal assessment of the value of chemotherapeutic
drugs and of the antibiotics 1s exceedingly difficult, for this treatment
ws mtroduced very much at the same time as the use of gastric suction
and 1ntrayenous flurd therapy and the mortality of general peritonitis
has fallen continuously ever smce Both trentments are obviously of
paramount importance but which has caused the greatest reduction m
mortality it 1s hard tosay  On the other hand, a great deal of work has
been done on expermmental peritonitis treated with nothing except
antibiotics and this gives some indication of the relative value of these
different drugs The subject 1s complicated by the frequent production
of new preparations which are extolled before the proper chnical use
of the last has been evaluated In 1936 Domagh demonstrated the
value of sulphonamides 1n perstone il infection 1n mice and the orginal
worh of Whitby (1938) ms estigatg new forms of sulphonamide prosed
the value of sulphipyridme in expermmental pneumococeal peritomtis
m mice In 1936 Corry Brewer and Nicol reported a mortality of
11 5 per cent m 26 cases of general peritomtis treated with bolu
septasine (Sulphasolucme) and Proseptasine (Benzyl Sulphanilamide)
grven 1n relatively small doses intramuscularly In 1942 Hudson and
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Smuth considered that mtraperitoneal sulphamlamide was an extremely
valuable method and ono proferable to oral admumstration They
reported n fall 1 mortahity of general pemtomtis and pertoneal con
tammation from 55 5 per cont to 8 3 per cent Gardiner m 1944 also
advised intrapentoneal sulphapyridine in that this method gave a slow
absorption and a 75 100 times greater local concentration than when
given orally The pendulum has, however, swung away 1n recent years
from the use of intraperitoneal sulphonamides despite these good
authonties for 1t has been shown that the drug 1s not well absorbed
from the inflamed peritoneal eavaty and that it ts inacttve in the presence
of pus The less soluble forms may cake and act as foreign bodies and
there 13 a real danger of adhesions due to the drug Occasional cases of
infection have been reported due to the powder itself which should, of
course, be stenlized One further reason for giving up intraperitoneal
sulphonamide 1s that the improv ed mortahity has been mawntained when
the drug 13 grven orally or by 1njection so that these remain the standard
methods of admumstration The advent of antibioties at tlhus time
diverted the lmelight from chemotherapy and mdeed continues to do
80 but 1t must not be forgotten that the great improvement mn mortality
mn general penitonitis did omginate with the sulphonamides Crile
1946 showed a mortality of 2 per cent m 50 cases of general perttonitis
due to appendicitis treated with penicillin The fact that pemeillm can
be destroyed by Bact coli the commonest orgamism 1solated i general
peritomtis, does not detract from 1ts usefulness Pemecillin in the large
doses 1 which 1t 15 given may well be bacteriostatic for Bact coli as
well as for the gram positiy e orgamsms found m pentomtis for example
Streptococcus frecals In addition the lower mortality 1s due i some
degree to the reduction by pemeillin of the chest complications which
5o often occur with general pentomtss  If sulphonamides and pemerlim
are of proved if hmited value streptomyein as might be expected
from 1ts wader bactenal spectrum 15 bkely to be still more effective and
this has been confirmed by expenmental work Murphy and Ravdin
1946 and Yeager and lus associates m 1949 both producing expert
mental appendicitis and general peritomtis by a standard techmque
dogs showed a 60 per cent survival of dogs treated with streptomy cin
alone as agamnst a 70 80 per cent mortality m the control series
Streptomyein 15 excreted more slowly than penciilin and may attan
a igher concentration m the peritoneal fimd than m the blood which
15 obviously 1 very valuable attribute in this condition It 18 imposstb]
at the present time to assess thy oy om
e value of chloramphemcol aureomyem

and terramyein 1n the treatment of general peritomtis Aurcomyemn

has been fan ourably reported on by Wright et al (1951) who i 250
an som.

6
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cases of general peritonitis noted an overall mortahity of 7 69 per cent
and an ‘antibiotic’ mortality of 3 0f per cent the latter figure
referring to those cases where no factor outside the control of the
antibiotic was a cause of death An unpleasant compheation of the
present preparitions of aureomycin for ntravenous use 1s the high
meadence of thrombo phlebitis Pulisht  Artz and Rerss have used
terramyemn successfully 1n 52 out of 56 cases of pentomtis due to
appendiaitis and penetrating gun shot wounds of the abdomen
Chloromy cetn has not been used extensis ¢ly mn the treatment of general
penttomtis for 1t 18 not eastly given parenterally, and the shght but
defimte msh of aplistic ancemn followmng 1ts prolonged use contri
mdicates 1t 1f other effective preparations are avulable  One has only
to consider the variety of orgnmsms which may be found n eases of
general pentomtis to reahze that their sensitivities to chemotherapy
and antibiotics vary not only for different struns but that any one
strain may raipidly become resistant  Under such arrcumstances at the
present stage of hnowledge no one agent 15 hkely to be effectne m
cases or If effects ¢ at the start to remaun so for long  For this reison a
blunderbuss treatment 1s ritional and one commonly presertbed at the
present time consists of a combination of the followng drugs

Sulphamezathine (Sulphadimdine B P ) 1 gm of the soluble solution
1s given by mjection immedintely after operition and repeated at siv
to eight hourly ntervals until the patient can tahe the drug by mouth
when 1t 15 continued at the sume dosage

Pemerllin 1 1 megrumit twice o day by injection

Streptomycin L gm twice a day by injection

This course 1s started at once m all ¢rses of general peritomtis since
the exibition of these drugs 1s most v aluable in the early stages of the
disease and should contmue for a pertod of five days In certnun cases
after they are discontinued the temperature may mse and the local
signs of residual infection become mnifest the general effects of the
infection having been temporarily masled Although these must be
watched for 1t 1s of no disadvantage for the most dangerous pertod of
the perrtoneal mfection has been tided over and the manigement of
such residual abscesses presents little of the hazird and urgency com
pared with gencralized pertonitis It 1s highly bhely that with the
mtroduction of new antibioties the plan of treatment outlmed above
will become outmoded before many yvears have passed but while others
are bemng proved this plan 1s grung a good measure of success The
meirdence of restdunl abscesses 1s probably lugher since the mtroduction
of chemotherapy since more of the seriously 11l patients arc saved to
develop this compheation W here such abscesses are diignosed m the



FLUID BALANCE 137

post operatnve period wnd the general condition of the patient 15 not
gning mise to anviety further chemotheripy and antibioties are not
usually advised Such abscesses are well walled off and the drugs are
not able to penetrate or affect the purulent collection already present
If given chemotherapy tends to delhy thew discharge and prolong the
Allness The patients should be watched cirefully until a f1ll of tempera
ture mdicates the evacuation of the abscess or until locl signs call for
further surgery

Flmd and Electrolyte Balance

The mamntenance of 2 normal biochemical background for the
patient despite all the changes resulting from bacteral toxema and
paraly tic 1leus 15 the goal to which one aspires but 1t 13 one whose
complesities are only Just begmmng to be unrayelled, let alone treated
The fluid requirements of the body the normal metabolic reaction of
the patient undergong surgery or trauma, the shifts of 1ons between
the cells and fluds of the body, the selective secretory activities of the
ladney the relatave losses of certamn hnown ions from the secretions of
the body are but a few of the factors, many of which can be determmed
only with considerable difficulty which must be considered before
rational ntravenous therapy can be instituted The writing of an
elegant prescription m the old davs was a simple pastime compared
with the prescribing of the water, electrolytes and protemn to be
admnstered to a patient who 1s desperately 11l with general penitomtis
It 1s emphasized that correction of deficits of water sodium potasstum
chlondes, protein and calortes which are the basic substances we have
available for mtravenous use should not be thought of as separate
items but collectively as part of a general scheme to correct a disordered
metabohsm The use of these substances 1s probably responsible for
saving more lives than any others but even to day many patients
suffering from general peritomtis will recover without ther ad A
watchful ey e during tha first 24 post operatse hours in the less sertously
1l patients will generally determine whether oral or rectal admmistra
tion of fluds will be sufficient for the patients recovery Before
tempting to correct deficiencies due to disease or madequate treat
ment 1t 15 essent1nl to be acquainted n terms of biochemistry with
the normal response of the body to disease trauma, typified by surgery
wnd to starvation which usually accompames major surgery Moore
and lis associates (1951) by detaled analysis of such eases have
advanced and correlited much of the mformation pertaming to this
new dimension m surgical care

Much of the matter presented below 15 taken from their monograph
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n which, howeser, the authors are at puns to emphasize that the
comphicated metabohc balances there described are to discover basie
constants so that effectnve care can bo ginven without carrving out 2
research project on each patient Before proceeding, 1t may be useful
to define some of the terms in current use and to grve the normal figures
found i the relevant laboratory mvestigations It 1s more useful to
work with milkequn alents per hitre than milligrimmes per 100 ml for
the former gives at once the relatn e losses and guns of acid and basic
wns To convert mgm per 100 ml to mEq per htre the folloning
formula should be used
Mgm per 300 ml X 10 X valency of element
Atomie weight of element
Thus | m Eq of sodium 15 23 mgm of potrssuum 39 mgm and of
chlonde as sodium chloride, 1s 58 5 mgm per litre of flud

= m Eq per htre

Normal Blood Pigures
Mgm per 100 ml  m Eq per htre

Blood Urea 20 40
Sodwum 310 350 135 150
Potassium 16 20 14050
Chloride expressed as Na(l 560 6156 96 105
Alkah Resernve 53 70 vols 24 31
per 100 mi
Plasma Protem 638 0gm
per 100 mi

Atter any trauma disease or operation whether great or small, a
metabohc response of varymng degree will occur consisting of the
following changes

1 A temporary elevation of temperature and pulse
2 A retention of sodwm chloride 1nd water

3 Aloss of mtrogen

4 A loss of potassium

In an uncomploeated convalescence, provided no extra renal loss
of 10n8 18 ocourrmng m the :immediate post opervtive days, these altera
tions from normal usually adjust themselves within 2 5 days and m
themselves need no treatment Generally speakung, 1t 1s only when the
1llness if prolonged beyond three diys or when compheations ocour
that special measures need to be taken to replace the lost tons In
general peritomtis such extra renal losses may occur immediately
post operatively from vomiting gastric suction from secretion into the
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mtestinal canal and later from excessive diarrheea, resulting in undue
loss of sodrum, potassium and chionde, when the blood figures for these
electrolytes may fall well below the normal For this reason the
mmediate control of the electrolyte and flud balance 1s necessary m
patients suffermg from general pertonitis, 1nd this should continue
throughout the whole perod of treatment Such control 13 most
satisfactonly maintained under 1deal conditions when the climcian can
call on the help and collaboration of his biochemical colleagues The
estimation of blood electrolytes gives the most acourate information
avarlable as to what 1s happening to the metabohism of the patient, but
the mterpretation of the results and their translation mto intravenous
therapy 1s not always an easy matter Such biochemical information
should be closely correlated with the climeal condition of the patient
for 1t 15 possible for the blood figures on occasion to remain normal mn
the early stages of the disease and yet fail to mdicate the total loss of
various 1ons from the body, particularly potassrum  Much useful
information may be ganed from an accurately kept flud balance chart
by which one majy estimate what losses are occurring and approximately
what 1ons and fluid should be replaced Especially where no biochemacal
facilities are available such observations will be of inestimable value
n the management of these cases (see tables below) Potassium loss
18 not easily detectable chnically though lassitude, and muscle weakness
may be noticed and there may be characteristic changes 1n the electro
cardiogramn both with defimency and mtoxication In addition the
Fantus test (1936) for estimating unnary chlondes 13 a useful approx1
mation which may help m regulating therapy provided that 1its limita
tions are recogmized A urmary chlorde excretion of b grammes or more
per hitre generally signifies that the patient 13 not salt deficient provided
that he 13 not bemng infused with salne at the time In practice how
ever there are few patients with general pertonitis who are likely to
escape such an mmfusion which lessens the chimcal value of the test
considerably Unfortunately too the test does not necessarly reflect:
the lovel of Sodium m the body and as has been pomted out by Tajylor
(1951) the use of the test may lead to errors m the hands of mexpert
enced persons A unnary chloride below 3 grammes per litre 15, how ever,

as a general rule a red light which should call for active steps and a
full blood chemistry 1f 1t 15 at all feasible

Extra-renal Potassium Losses
Gastric Jutce

High free acid 0 520 0 m Eq per htre
Low free ncid 15 035 0 m Eq per Iitre
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m which, however, the authors are at pams to emphasize that the
comphcated metabohic balances there described are to discover basic
constants so that effective caro can be given without carrying out &
research project on each patient Before proceeding, 1t may be useful
to defino some of the terms in current use and to gn e the normal figures
found m the relevant laboratory mvestigations It 13 more useful to
work with milliequrs alents per hitre than milhigrimmes per 100 ml for
the former gives at once the relatn e Josses and guns of acid and basie
wons To convert mgm per 100 ml to mEq per htre the following
formula should be used

Mgm per 100 ml % 10 X valency of element

Atomic weight of element — = mkq perhitre

Thus 1 m Eq of sodium 1s 23 mgm of potassium 39 mgm and of

chlonide, as sodium chloride, 18 58 5 mgm per htre of flud

Normal Blood Figures
Mgm per 100 m!  m Eq per bitre

Blood Urea 20 40
Sodium 310 350 135-150
Potassium 16 20 4050
Chloride expressed as NaCl 560 615 96 105
Alkali Reserve 53 70 vols 2431
per 100 ml
Plasma Protem 638 0gm
per 100 ml

After any trauma disease or operation whether great or small, a
metabolic response of varymng degree will occur consisting of the
following changes

1 A temporary elevation of temperature and pulse
2 A retention of sodium chlonde and w«ter

3 A loss of nitrogen

4 A loss of potassium

In an uncomplicated convalescence provided no extra renal loss
of 10ns 15 occurring 1n the immediate post operative days these altera
tions from normal usually adjust themselves withm 2 5 davs and 1
themselves need no freatment Generally speaking, 1t 1s only when the
Alness 1if prolonged beyond three days or when complications occur
that special measures need to be tiken to veplace the lost ons In
general peritomtis such extra renal losses may occur immediately
post operatively from vomiting gastric suction from secrction mnto the
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chloride deficiency unless any deficiency of potassium 18 made good 2t
the same time  Potassium 15 most easily and safely replaced by mouth
1n the form of potassium etrate mixture but unfortunately ths 13 not
fesible 1 2 patient with paralytic ileus It should also be remembered
that since potasstum 1s normally excreted by the Lidney, 1t should never
be admmmstered where there 15 oliguria or anuria without strict bio
chemical control On account of the complexities of these electrolytic
balances, some simple rule of thumb methods are necessary for prescnb
ing mtravenous therapy mn the average case of general peritonitis The
prmaples m giving such fluds are thres to make up past defiaits, to
muntam the patient, and to replace abnormal losses  For the average
adult depending on his size, age and cardiac condition - basic daily
ntake of four to five pints of mtravenous flmd should be given This
should consist of one pint of Ringer s solution or normal salne to cover
approximately such salt Josses as oceur wto the urne and the bowel,
the remaimmng volume bemg made up of 5 per cent glucose solution
In addition to this, every pint of vomt or gastric secretion aspirated
should be made good daily by an equivalent volume of Ringer s solution
or normal saline If at the end of three days the patient 1s obviously
domng well the gastric aspirations are minimal and bowel sounds are
heard the patient will have begun to absorb the fluid taken by mouth
and the remaming deficiencies of electrolytes will shortly be made good
without recourse to any special measures If, however, at the end of
three days the progress of the patient 1s not satisfactory and if large
gastric aspirations indieate a paralytic ileus it 1s essential to continue
with the intrayenous therapy as before and in addition to replace the
potassium the depletion of winch at this period will be approximately
equivalent to some 3 12 grammes The potassium may be admimstered
as Darrow s solution (NaCl 6 grammes and KC1 2 7 grammes per litre)
two or more pmts daily or 40 m Bq (approamately 3 grammes) of
potassium chioride should be added to a hitre of salme or glucose twice
a day The solutions should be admimstered slowly Ringer s solution
alone contains too httle potassium to be effectrve with this degree of
potrssium deficiency The progress of the patient should be controlled
by brochemical estimation until such time as the mtrayenous therapy
1s discontinued and the patient can take flmds by mouth  An alterna
fave and simple method of dealing with potassium and salt losses has
been devised by Cooke and Crowley (1952) who have prepared two
solutions to mateh the electrolyte composition of flinds asprrated or
I;sttt;t\‘om the stomach or mtestine Which solution 1s use d 18 determned
y the surgeon on the basis of the position of the dramage tube and
type of drunage They are given in amounts equivalent to the aspirate
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Bile
3 015 0 mEq per itre
Mller Abbott Tube Drainage (Non obstructed bowel)
2 0120 m Eq per htre
Ileostomy
5015 0 mEq per htre (may be higher during period of
ileostomy drarrheen)
Duarrheeal Stools
15 70 m I'q per dav (the hirger figure mn profuse dinrrhaea)
Formed Feces
10 m Eq per day or less
Purulent Discharge
10 40 m Eq per day, the larger figure m extensn e burns

Extra-renal Sodmum Losses
Gastric Juice
High free acsd 5 25 m Iq per htre
Low free acid 20 120 m Eq per litre (note the extreme values
sometimes found m anaeidie gastne juice)
Bile
130 165 m Eq per htre
40 75 m Eq per Iitre {higher 1n the profuse discharge}
Mller Abbott Tube Drainage (Non obstructed bowel)
80 130 m Eq per htre
Heostomy
Drarrheeal Stools
150 350 m Eq per dy
Formed Feeces
Less than 10 m Eq per day
(Moore and Ball )

There 15 good experimental and chnical evidence that chloride and
potassium deficiencies 1n the plasma may well plyy an important part
m the production of paralytic 1leus (Marrott 1947, Streeten 1950
Streeten and McQuard 1952) and these 10ns should be replaced as far
as possible m the prevention and treatment of paralytic 1leus Since
1t has been shown that sodium 1s retamned i the immediate post
operative period the nfusion of large quantities of sodum chloride
mtravenously may actually be deleterious leadg to hypernatreemia
hyperchlorzmia cedema and hypoprotemamia and an increasing
potassium loss 112 the ladney Indeed 1t may be impossible to correct
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chloride deficiency unless any deficiency of potassium 13 made good at
the same time  Potnssium 1s most easily and safely replaced by mouth
1n the form of potassium citrate mixture, but unfortunately thus 13 not
feastble m a patient with paralytic ileus It should also be remembered
that smee potassium 1s normally excreted by the hidney 1t should never
be admmmstered where there 13 oligurin or anuna without strict bio
chemical contrel On account of the complexities of these electrolytic
balances, some simple rule of thumb methods are necessary for prescrib
ing intrayenous therapy m the average case of general peritonitis The
principles 1 giving such fluids are three to make up past deficits, to
maimntain the patient and to replace abnormal losses For the average
adult, depending on lus size age and cardiac condition a basic daily
mtake of four to five pnts of mntravenous fluid should be given This
should consist of one pmt of Ringer s solution or normal saline to cover
approuimately such salt losses as occur mto the urine and the bowel,
the remaining volume being made up of 5 per cent glucose solution
In addition to this every pmnt of vomit or gastric secretion aspirated
should be made good daily by an equivalent volume of Ringer s solution
or normal sahme If, at the end of three days the patient 1s obviously
domng well the gastric aspirations are minimal and bowel sounds are
heard the patient will have begun to absorb the flmd taken by mouth
and the remaining deficiencies of electrolytes wall shortly be made good
without recourse to any special measures If, however at the end of
three days the progress of the patient 1s not satasfactory and if large
gastric aspirations indicate a paralytic 1leus 1t 1s essential to continue
with the mtravenous therapy as before and in addition to replace the
potassium the depletion of which at this period will be appro<imately
equivalent to some 3 12 grammes The potasstum may be admmistered
as Darrow s solution (NaCl 6 grammes and KC1 2 7 grammes per hitre)
two or more pints daily or 40 m Eq (approximately 3 grammes) of
potassium chloride should be added to a hitre of saline or glucose twice
a day The solutions should be adminstered slowly Ringer s solution
alone contans t‘oo Iittle potassium to be effective with this degree of
potassium defieiency The progress of the patient should be controlled
by brochemical estimation until such time as the mtray enous therapy
13 discontimued and the patient can take flmds by mouth An alterna
tine and simple method of dealing with potassium and salt losses has
been devised by Cooke and Crowley (1952) who have prepared two
solutions to match the electrolyte composttion of fluds aspirated or
{;Jst, from the stomach or intestine Which solution 1s used 1s determined
t) thef;urgeon on the basis of the position of the dramage tube and
ypo of dra.nage They are ginen m amounts equivalent to the aspirate
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50 that ses ere depletion 1s pres ented from the start, the solutions bemng
n addition to those used for mamtenance therapy Rob (1946) has
driwn attention to the loss of protemn which occurs m general periton
stis and he recommends that every cise whose peritomtis 1s so bad
that an intrvenous mfusion 15 necessary should be given plasma asa
prophy Inctic agunst penipheral cireulatory fallure Though it 1s dufficult
to raise the plasma protemn level by intravenous plasma especnlly i
the 1mmedinte post operative duys there 18 no question that it 1s an
exceedingly useful mensure and that many montbund patients who
would not otherwise survive may be saved by this means Although
theoretically the starvation phase of seriously 1l patients should not
extend beyond five days without providing an adequate calorze intake
about 2,500 duly 1n practice this 1s by no means easy for the patient
who depends entirely on the mntra enous route for nutrition  Rice and
lus assoctates (1952) have, however, prepared a solution for intra enous
use contuning 1 000 calories per litre which has giv en excellent results
n 109 patients without undesirable reaction and 1t 1s hoped that this
may be useful i long and complicated 1llnesses

General Management

As may be surmised from the previous paragraphs modern treat
ment 15 apt to be formidable and indeed alarming to the bewildered
patient waking from his anwesthetic surrounded by tubes and assuled
by mjections Fncouragement and explanation will do much to earry
the patient through his ordeal for 1 great deal of the ancillary treatment
1 more distressing to hum than the discomfort of lus operatton wound
The followmg points are worthy of consideration m treating the patient
during the post operatine pertod

Sedation  As soon s the patient 1s well round from the an-esthetic
and ble to cough effectively an injection of morphine should be gnen
This may be repeated once but 1t bas been suggested from experimental
work by Viughan Willams and Streeten (1950 1951) that repeated
mjections of morphie are kel to prevent the return of mormal
mtestinal propulsion ind mav actually cause tonic contraction of the
mtestne Amudone and pethidine have lttle effect on intestinal
motihity and 1t 15 recommended that after the first twelve hours or so
these drugs should be used as analgesics

Position and Mobility  Although doubt has been cist by Spalding
(1946) on the value of Fowler s position m protecting the patient from
subphremc abscess the more important feature has emerged that the
patient should be allowed to e m whateser position 1s most comfort
able provided that frequent movement and change of poeition s ensured
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so that the lung bases are not immobile nor the veins of the calf stagnant
Regular breathing exercises under the supervision of a physiotherapist
or nurse do much to reduce the incidence of pulmonary compheations
which were 8o commonly found with peritontis
Gastric Sucion Tt 1s customary for o large stomach tube to be used
durmg the actual operation but as soon as possible afterwards, th{s
should be replaced by an mtranasal tube of smaller calibre—a Ryle's
or duodenal tube being customary It 1s debatable whether stomach
suction 13 adequate or whether one of the longer intestiml tubes (Miller
and Abbott, 1934, Harris 1945 Cantor 1946) 18 not more efficacious
n reheving distension The great majonty of patients are afforded
symptomatic relef from vomiting and distension by a Ryles tube
The Miller Abbott tubes should be reserved for those cases where great
dastension of small bowel 18 found at the time of the operation and for
mechanical post operative obstruction This compheation 13 by no
means uncommon during the convalescent period The adherent and
distended loops tend to lunk and where mn addition the contractile
power s poor, mechancal obstruction may easily occur The aspiration
from gastric or intestinal tubes may be intermittent or contmnuous
Continuous suction should be changed to mtermittent as soon as the
colour of the aspirate returns to normal and the usual hourly mterval
between aspirations should be prolonged to two and then four hours as
soon as there 1s evidence that intestinal movements are reburning The
patient 18 of course, allowed small dninks during the period of gastric
suction and these need not necessamly be of water Bovril, weak tea
or lime juice are more appetising
Infravenous Therapy TIntravenous therapy has become so widely
used that there 18 a tendency to regard 1ts techmcal management too
hghtly The very high madence of thrombo phlebrtis with the rubber
tubing at present available 1n this country (Handfield Jones and Lewss
1952) 1s stimulating research into alternatives of which polyvinyl
chloride plastic tubing 1s probably one of the best Nearly half the
patients who receive mtravenous mfusions through the standard gn mg
sets suffer this pamnful complication and frequently complamn more of
their arms than of therr abdommal wounds Needles and cannule
should be mtroduced nto v ems away from jomts and preferably n the
arm than the leg Tn the latter, immobuity and phlebitis may result
n a deep thrombosis with all 1ts unpleasant sequele The needling of a
vemn must be conducted as a sterle operation on a shaved limb When
the dnip 1s runmng precise mstructions should be given with regard to
rate and quantities, for all too often the preseribed daily quota 15 not
actually delnered into the ureulation unless a close and repeated watch
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13 kept on the rate of diip  In those cases where all the superfica] vemns
have been thrombosed or cannot be found, an intramuscular dnp of
sahino or glucose with the addition of Hyalase 1s satisfactory and may
be the only method whereby fluid ean be given

Nutnition and Vitamins  In the majority of patients who are mahmng
a normal recovery, a few days starvation 1s well tolerated and the lost
ground 19 soon made up by ordmary dict Where the onset of normal
feedmg 1s delayed by reason of complications such as residual abscesses
mechanical obstructions and secondary operations, the ramd weight
loss and breal down of endogenous protein 1s a very serous feture
If the patient can tal e by mouth, a diet of adequate calories and a lugh
protem content must be grven  If he eannot, the best use must be made
of the ntraienous route  Amino acid solutions are probably only of
value as such if suffieient calories are admumistered concurrently to
prevent their metabolism for basal requirements These patients are
often helped by post operative transfusions, but the decision to trans
fuse rests purely on the degree of anemia and 1ts benefits dern e solely
from the mnfused red cells and plasma protein

The transfuston of stored blood has no stimuliting effect as such
and there 13 little ev1dence for the survival of the more delieate elements
of blood m transfused fresh blood Generally speaking a patient with
a hremoglobm of 70 per cent (10 4G) will recover well on 1ron alone
Both Vitamin B and C should be given mn the post operatre period
parenterally at first and later by mouth especinlly if antibioties are
being used There 1s good evidence that antibioties whether given orally
or parenterally, may produce deficiencies of the Vitrmin B complex
One mamfestation of this deficiency 15 stomatitis which 1s particularly
distressing i patients recovering from general peritonitis 19 1t restricts
feeding by mouth The relation of Vitamin C to wound healing 1s well
known and ascorbic acid 18 therefore given in doses of 500 mgm daily
During the period of gastric suction these preparations may either be
given by njection or wdded to the intravenous flurd
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CHAPTER NI
PORTAL HYPERTENSION

SuSTAINFD ncrease of pressure within the portal venous system 18
the result of an obstruction to the free flow of blood through the portal
veln or mn 1ts passage through tho Iiver Theso conditions are referred to
as the extra hepatic (or pre hepatic) and the intra hepatic types of
portal obstruction respectrvely Whipple, Blakemore and Lord {1945)
drew ttention to the posstbilities of clinieal cure by surgical means of
patients suffering from both types though remoial of the cause or
pathological cure 1s rarely possible They demonstrated the successful
chimeal application of the Eck fistula by constructing anastomoses
between portal and systemic venous systems (Interference with the
return of blood from the liver to the heart with a build up of pressure
proximal to the hepatic veins, will also be reflected mn the portal vem
but this post hepatic obstruction 1s rarely the concern of the surgeon )

The majority of patients have certam defimite symptoms conforming
to the syndrome which carnes the name of Banfi—hwemorrhage from
gastro wsophageal vancosities associated with an enlwrged and over
active spleen, as shown by persistent an-emia (apart from hremorrhages),
leukopenia and thrombocy topema To this may be added the symptoms
of advanced lner disease which may develop to the exclusion of part
or all of the typical syndrome depending on the seventy of the cirrhosts
TFor example a patient with rapidly advaneing cirrhosis may have a
raised portal venous pressure but may not develop esophageal varices
or an enlarged spleen By contrast the purest examples of Bantis
syndrome oceur mn patients who have hivers which are normal m fact
or function that 1s those with extra hepatic or mild static mtra
hepatic obstruction It 1s on this account that certain writers exclude
from their defimtion of the symptom complex patients with ascites or
1cterus or other evidence of gross hepatic deringement From time to
time cises oceur 1 which not only 1s the liver cirrhotie, but also the
portal vem 1tself becomes obliterated by clot Yet again, only a tribu
tary of the portal vem may be permanently obliterated whether or not
the iver 13 eirchotic

In considering portal hypertension therefore, 1t 13 necessary to
group the patients according to the causes and effects of the portal
obstruction and to assess the results of treatment m relation to each
group bearng 1 mind that cach patient 1s an individual problem
within his particular group

146
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The norm~l portal renous pressure varies between 50 and 160 mm
of 3 8 per cent sodium aitrate solution when taken from an accessible
radicle of the portal vem It 15 dependent to some extent on the
systemic arterial pressure and the pressure within the inferior vena
cava It can be estimated by means of & minometer to give a direct
reading, or by ripid electrical recording of the pressure itself (Gray,
1951) In portal hypertension the pressure varies from just above
normal to 600 mm of citrate {(Hunt 19524)
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The most sigmfieant and ulnerable ot the anastomotic channels
which connect the portal with the ststemic venous systems (Figs 1
and 28), develop 1t the lower end of the wsophagus and the eardine
end of the stomach (Butler, 1951) Their extent may bear little relation
to the height of the portal pressure Large varices which have bled
profusely have been encountered with a pressure of no more than
180 mm , whereas 1 other cases with portal pressures extending up
to 400 mm no wsophageal s arices have been found

It 1s often possible 1t operation to demonstrate 2 rapid fall in pressure
along colliteral anastomotic channels howeser large these may be or
wherever they are situated  Such a eircumstance may be encountered
n the region of the umbiliens The sizo of a caput meduse, which 13
even more mconstant mn deielopment than esophageal varices may
be no ndieation of the size of the other commumeating channels Thus
large vemns at one site often develop to the exclusion of othcrs How
ever all surgical approaches to deal with portal hypertension should
be pliwced so 1s to conserve 13 many collaterals as possible with the
exception of those around the cardine end of the stomach so that the
natura] compensatory channels, such as they are, are preserved

Causes ot Portal Hypertension

Extra~hepatic (17 out of the first 100 consecutn e cases seen by the
author (Fig 1)

Congenalal (11 cases) The obstruction to the portal vem m thus
condition 15 generally considered to be due to an extension of the
process by which the ductus venosus and the umbihcal vemn are
obliterated 2t birth (Thompson 1940) Climeally it makes itself evident
m childhood The blood eontinues to reach the liver by way of thin
walled varicose channels of wrregular size and number situated mn the
gastro hepatic omentum the so called cavernoma (Fig 2a), which 1s
no more than an enlargement of the venous plexus associated with
the bilary passages and thewr contuning peritoneal folds These
channels sometimes are of considerable size but are usually useless for
the construction of a porta caval anastomosis A shunt of sorts can
occasionally be made with them but 1t 1s very liable to thrombose
Further 1n dissecting these veins the bile ducts are 1n danger of injury

Since the hver 15 normal the mmediate nisks to life are simphy
those of heemorrhage which can usually be controlled These patients
therefore, tend to live for years in a reasonable state of health, though
under the constant threat of a sertous bleed (Reymnell 1951) In the past
1t was the common practice for splenectomy to be done but 1t can now
be categorically stated that the splenic vem 1s usually the most suit ible
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and often the only av-ulable portal venous channel It 12 therefore
imperative that a spleno renal shunt should be constructed (Fig 3B)
If this fmls some operation other than portal to systemic venous
anastomosss s required  Portal venography (Dreyer and Budtz Olsen
1952 Hunt 1952b) 13 of the greatest value m demonstrating the type
and extent of the obstruction (Fig 2)

Thrombotic (4 out of the 17 cases one also oceurring mn assocration
with congemtal obliteration) Trauma may lead to thrombosis of one
of the mam portal venous channels usually the splenic vein, or even the
trunk of the portal vemn 1tself On occasions and grven time the clotted
vem may recanalize, but the patient 1s hable to be left with part of the
portal bed obliterated In one of the authors patients the proximal
half of the stomach alone remained m a hypertensive state after the
portal vewn had recanalized follow ing splenorenal anastomosis  Proximal
gastric rerection remov ed the hypertensie area and has apparently
effected a cure



PORTAL THROMBOSIS 151
~ Fro 13 4
Causes oF PorralL HYPERTENSION
100 consecutite cases)
1 EXTRA HEPATIC (pre hepatic)
C. 7

porlal ten 11
Thrombosts ‘Traumatio 1
Lymphosarcoma 1 3
Myelod leukzmia 1
Comp by Hyp of night hidney 1 } P
Displaced left Judney 1
Splenic arterio tenous aneurysm 1
17

I CIRRHOTIC (intra hepatic)
Cause undisclosed 36
Follounng nfectwe (vral) hepatitis of all types
Follouang cholangio hepatitis
Folloutng nutrinonal deficiency
Syphilitic
Toxwc Alcoholic

Arsenieal (inorganie)

Carbon Tetrachloride
Bilary Congemtal atresia

An acquired obstruction

O o]
——

Cordiac
Following toxaemia of pregnancy

w — -
Qlmew a9 © we~o

1 Some of the above causes of cirrhomis are considered as no more than probable
For mstance serum hepatitis occurring durmg the treatment of syphihs and m the

absence of eirr but ded later by the 1 of currh must be
a3 the factor of greatest stiological sigmificance
2 The patients suffering from nutritional defi had all been of war

and suffered from a multiplieity of infections as well as starvation

3 The significance of past contact with hepato toxic drugs was sometimes difficult
to assess The patient who had worked with industrial solvents (carbon tetrachloride}
for many years had also been in the habit of taking & tonic contammng arsemic Those
labelled &s all had or hyp or both

4 The sigmficance of & mild toxzmia of pregnancy 18 problematical There was no
other evident cavse n this patient

5 1t must be recognized that such a lList 18 of interest only &o far as patients seen n

Britamn 1s concerned Findings will be very different mn other parts of the world The
above figures are not ded to

Thrombosts may also develop as a result of portal stasis in cirrhotic
patients (it occurred demonstrably in 8 out of 83 cases), particu
larly following splenectomy when the platelet count 1s ugh The
comparatively common compheation of mesenteric thrombosis 1s another
aspect of this problem which must always be borne 1 mimd when
intestinal obstruction (usually sub acute or nsidious in 1its onset)
develops mn the presence of portal hypertension Abdommnal distension
following operations for portal hvpertension 1s also commonly encoun
tered and 1t cannot yet be saxd to what extent this 15 due to interference
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with mtestina conductivity brought tbout by partial venous ocelusion
The problem 1s complex and emphasizes the need for most careful and
complete vestigntion and supervision at all stages of treatment of
these patients

Thrombosis of the portal vein 19 also encountered 1 conditions
where the primary abnormahty 1s 4 blood dyscrasiu (one c1se)

Eztra hepatic portal obstruction caused by compression or displacement
of the rein (two cases) The flow of blood n the portal vemn may be
obstructed by 1n adjacent swelling e g tumour of the right hidney or
of the pancreas In one of the wuthor s cases the left kidney had been
pushed over to the right by an enlwrged spleen, thereby compressing
the portal vemn at its origin

If the effect on the portal vemn 18 one of displacement and com
pression by 4 smooth structure remoy al of that structure will probably
effect « cure Thrombosis usually only occurs in the presence of constrie
tion such as when a carcinoma or an inflimmatory lesion embraces
and as 1t were, strangulates the portal channel The treatment of this
comparatis ely uncommon group of patients will depend very largely
on the nature of the primary pathological process The portsl hyper
tension 1s often of no more than ineidental mmportance If the tumour
can be removed the portal hypertension will probably be relicyed and
the patient may be cured of both the original disease and 1ts effects

Portal hyperlension due fo arterio venous communication particularly
of the splenic vessels (one case) (and W elch, 1950)

Intra-hepatic Obstruction  All tvpes of cirrhosis may lead to portal
hypertension but 1ts degree appears to bear httle relationship to the
extent of the Iiver disease or of the ascites (Hunt, 19521) Eighty three
out of the first 100 of the wuthor s patients werc errrhotics  An attempt
was made to discover the cause of the cirrhosis n every case and the
findings are set out 1n the table (Fig 4)

In arrhosis the prognosis following major operatrve procedures to
relieve portal hypertension depends on the extent of the Liver damage,
rrespective of the cause of the cirrhosis However m comparable
patients the outlool appears to be better for those in whom the cause
of the eirrhosis 1s reversible (as m toxic conditions) than for those who
must be presumed to have a post necrotic eirrhosis

In some cases 15 out of the 83 the hepatic fibrosis w1s mld and
appeared to have reached a static phaso (of Walker 1952) Compensa
tory changes occur which enable the Iner to function apparently
normally Clmucally and as a result of biochemical my estigation these
patients are dufficult to distmguish from those with extra hepatic portal
obstruction except that they are usually adult From the pomnt of view
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of surgienl treatment however they are 4 more fu ourable group n
that both the portal and the splenic vems are available Only those
with an associated portal thrombosis give mse to the mechimenl
difficulties which are encountered m patients with the congemtal type
of obhiteration The feel of the liver, liver biopsy by puncture (Terry,
1949) penitoneoscopy and pre operatie portal venography (Dreyer
and Budtz Olsen, 1952) may be of value m distingwshing between the
two groups
It 1s necessary that all patients with hepatitis shall recerve
sufficient medical treitment to enable the hiver to recover as much as
possible before electine major surgery 13 undertahen Reversible
parenchymatous changes should be given time to resolve under treat
ment with o diet contaning a igh proportion of animal protem and
carbohvdrate with the additional support of lipotropic ammo acids
(Himsworth 1947) and preparations such as Casinal  An-emia should
be treated with rron and transfusions of fresh blood Deficiencies of
blood prothrombin should, if possible, be made good All vitvmimns
especially B, should be taken hberally Gross ascites should be relieved
by more rather than less frequent paracentesis so that the functions of
the heart and lungs are not unduly ympaired Flud and salt mtake
should be restricted and peripheral edema reduced with the aid of
mercurial diureties If the liver disease 1s seen to be progressmg so that
deterioration oceurs 1 spite of the treatment some form of surgery
may be undertaken in the hope that the process may be arrested or
even reversed In this respect 1t 1s important to emphasize that re
current cesophageal hzzmorrhages have a disastrous effect on a errrhotic
Iiver and must be prevented
Biliary currhosis 1s 2 somewhat dafferent problem 1n that 1t may be
possible to remove the cause of the bihary obstruction and allow the
liver to recover 1In this type of cirrhosis relef of congestion within the
bihary passages also appears to have a rapidly beneficial effect on the
mcreased pressure within the portal vemn and 1t may not be necessary
to resort to surgery to relieve the associated portal hypertension
It 1s through the portal tracts that blood 1s conducted to the liver
lobules from the branches of the hepatic artery and the portal vemn
i close association with the lymphatics and the bile passages When
these tracts become fibrotic 1inelastic and distorted as they do m
arrhoss (Kelby et @l 1950) 16 15 probably correct to deduce that rehief
of congestion 1n one of these channels will enable the blood or bile or
Dperionson Flowtng retots o i e of el of portal
the amehoration of icterus that oy flow ean bo obsersed
hat occurs following the successful con
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struction of a portal to systemie venous anastomos:s or common hepatic
arterial igature

Congenital biliary atresia, m which no serviceable biiary passage
can be discovered at operation, 1s & circumstance which has so far defied
all efforts at successfut treatment

Patients with mld or moderate cirrhosis will tolerate a diversion
of the portal blood from the liver very well indeed After such a shunt
operation, the liver may pass through a phase in which 1ts function 1s
temporarily mmpaired, but later to mprove Prolonged follow up of
such patients over the years will be necessary before 1t can be con
clustvely shown that such mmprosement 1s mamntuned

Patients with more advanced cirrhosis, particularly those suffering
from gross ascites, will not usunally tolerate diversion of the portal
blood stream The Iiver fails within the first few days of operation
Tt 15 thus group which requires the most careful medical treatment for
at least three months, before operative intervention 1s seriously eon
templated The type of operation to be done must be designed with the
failing Irver constantly mn mind The problem 1s mn the nature of 1
dilemma, because the most effective way of preventing further ceso
phageal hamorrhages—reduction of portal hypertension—is also
unfortunately, the very procedure most liable to precipitate acute
hepatic failure

Classification of these patients according to the intimate pathology
of the cirrhotic process and according to the degree of hiver damage will
m the future undoubtedly enable those with good prospects to be
separated from those for whom the operative mishs are prohibitive
The results of operative treatment will inevitably be disappomting unti!
accurate hiver function tests are available It 1s justifiable to take rishs
however because the patients Itvo useless, miserable nvahd Iives, with
such time as remams to them usually imuted to a matter of months

Further the dangers associated with the treatment of the advanced
case must not be allowed to prejudice chinicians against the radical
surgical treatment of Bant: s syndrome in the mild or moderate cirrhotic
m whom the prognosis 1s excellent provided that the portal pressure
15 reduced

Investigation of Patients Suffermg from Portal Hypertension
The mvestigation of patients who suffer from portal hypertension
must of necessity be elaborate mn order to decide whether or not the
Iiver 13 diseased and how extensive this disease 1s, whether or not the
effects on the spleen are suffictent to produce a materal degree of
secondary hypersplemism what the intimate nature of the underlymg
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disease process may be, whether or not the pertal hypertension per se 18
of material sigmficance, and perhaps to demonstrate an anatormical
anomaly Extensne and valuible co operation with the ancillary
departments, radiological, biochemical and hematologieal, must not
Iend to neglect of full and eareful chimeal assessment For nstnce
where the Iiver apparently functions normnlly, 1 decision as to whether
mild cirrhosis 1s present or not often rests on an accurate physical
exammation of the hver An enlarged, adherent spleen may not extend
below the costal margin but may be detected by deep percussion of
the left chest That the liver 1s at fault must not bhnd the clmician
to the fact that other vital organs may «lso be seriously deranged

Taver function tests are of great value 1s indications of the degree
of failure  Blakemore (1952) attaches most mmportance to the absolute
level of albumen 1n the blood and the retention of bromsulphthalein
A blood albumen of 3 3to 3 5 gm per 100 m1 and a bromsulphthalein
retention of less than 25 per cent at the end of three quarters of an
hour (5 mgm to the kilo body weight) are of good prognostic mmport
However a comparatively satisfactory climical state 15 sometimes
encountered 1 the presence of a surpnisingly low blood albumen The
prognosis following shunt operations appears to be good 1n this uncom
mon group It 1s not proposed to set out in detail a complete Iist of
mvestigations Reference should be made to the third (1953) edition
of Abdominal Operations for a working gude and for detuls of
operative techmgue

Clinical assessment and pathological mvestigation are not only of
value diagnostically but also provide valuable mformation as to when
the operation should be done In this respect good rish patients do not
present a problem They should be operated upon as soon as ther
‘physical state has reached a pomt at which they may be yudged capable
of withstanding any major surgical procedure It s the bad risk patients
that require the most careful treatment and considered judgment
The general well bemg of the patient reduction of anzmia and improve
ment 1n secondary hypersplenism are satisfactory findings An assess
ment of the rapidity of the formation of ascitic flmd related to repeated
estimations of 1ts protemn content will provide valuable information as
to the patient’s progress or deterioration

Indreations for Operation

Heemorrhage Gastro eesophageal varices bleed, somets

mes with
lethal effect (Fig 1) The mterval between hmmor;‘hages varies but
tends to become shorter and the hzmorrhages more profuse The
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mmmediate rish to life 13 considerable Work and activities are seriously
mterfered with The patient and lus relatives live 1n a state of constant
anvety and nightly feel that they must 1lways remain within easy access
of shilled hematologteal treatment When the hver 1s cirrhotie, each
hemorrhage tends to produce a further deteroration of hver function
Ascites or wrreversible Iiver fulure 13 often preaipitated by a hemor
rhage For all these reasons, i1t 15 imperative to operate to prevent
hzmorrhage

Certain factors must be borne in mind concerning the causes of the
bleeding of which the presence of 1 aricosities and the increased pressure
within them are the most mportant Thrombocytopema and hypo
prothrombimemia should be considered as aggravating the bleeding
Erosions or ulcers of the cesophageal or gastric mucous membranes must
necessarily be present before hemorrhage can occur It 1s often found
that 2 common cold or an acute specific fever precipitates a bleed,
particularly 1n children Peptic ulcers appear to occur more frequently
1 association with portal hvpertension than i the population at large

The mmmediate treatment while the patient 1s bleeding 1s to stop the
hemorrhage with the help of oprates, transfusions and parenteral
admumstration of fluds and nutriment  Compression of the lower end
of the cesophagus with the balloon on a4 Miller Abbott tube (Sengstahen
and Blakemore) may be of assistance but the bleeding often starts again
when the balloon1sremoved If these measures fail 1t may be necessary
to operate as 2 Iife saving emergency  Nothing more 1s done than a
direct or mdirect igation of the bleeding segment

Hypersplemssm A much enlarged over active and congested spleen
requires to be removed usually as a prehminary to spleno renal
anastomosis  Lesser degrees of hypersplemsm tend to resolve after
porta caval anastomosis

Ascites The causes of ascites are as yet mcompletely understood
A raised portal pressure and a reduction mn the blood albumen mcrease
the hydrostatic filtration pressure and reduce the osmotic pressure of
the plasma respectively Fibrosis or congestion of the portal tracts
obstructs hepatic Iymph flow Alteration of the metabolic processes
within the I er produces or fails to remove substances responsible for
the retention of flud Operations designed to reduce portal pressure
should only be done n patients whose hvers function well enough to
enable them to tolerate diversion of their portal blood Hepatic conges
tion can also be relieved with less effect but perhaps with less immediate
rish to the dropsical patient by hgatuning the common hepatic artery
Neither of these operations however should be done until the Irver has
been gnien every opportunity to recover under medical treatment It
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1s during thus phase of pre operatne therapy that hemorrhages are of
very serious nmport

Sometimes aseites disappenrs under medieal treatment and the
prtzent 1 enabled to return to a fairly normal hfe At present most
workers nould agree that such impros ed patsents and certun cirrhoties
who have not had o hemorrhage nor developed asaites 2nd who are
able to remain at work should not be operited on, but should remun
under close medical supersision This opmion mny requure to be modified
when knowledge of the pathology of hver diseises has advanced
sufficrently for the ewhy progresane cises to be segregited from the
statie

Certamn other pathological condibions which are related to portal
hypertension require to be denlt with from tume to time e g the relief
of obstructive yaundice the removal of the pericardsum i constrieti e
pericarditis  Yet other operations may need to be done on patients with
portal hyperteasion such s the removal of wn edrmsic etuse
eg hypernephromn or to reheve a complication such as 1 duodenal
ulcer The surgeon undertaking such operations should if possible be
famibar with the special problems raised by the portnl hypertension
and 1ts effects

Methods of Surgieal Treatment

It1s therefore clear that no single operation 1s smtable for all cases
of portal hypertension The most effective procedure may prove to be
impossible or may ful  Sufficient tyme has not yet elvpsed for the value
of the different operations to be fully assessed The surgeon must on
oceasions be prepared to regard the patient 1s 1 problem which may
reguire a number of different tictical approaches before the correct
solution 18 found This apphes particularly to the patients with extra
hepatie portal obstruction  In general however it muy be stated

(1) That 1f the rused portal pressure per se 1s the cause of the
svmptoms then reduction of this by an adequate portal to eystemie
venous anastomoss 18 undoubtedly 1 most ful method of restor
ing the pitwent to 1 normal state of health and preventing further
h-emorrhages

() That if the eles ated portal pressure 1s assoerated with a marhedly
enlirged and over active spleen splencotomy should be done a3 part of
the plnmed treatment

{m) That of the function of the Irv er 15 severely deranged the portal

bressure can be reduced by the less drastic though mueh less satisfactory
procedure of common hepatie artenal hgation
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1mmedhate risk to Iife 1s considerable Work and activities are serjously
mterfered with The patient and Ins relatives Iive 1n a state of constant
anvety and nightly feel that they must always remamn within easy access
of shilled hematologicnl trentment When the hver is errhotie, cach
h-emorrhage tends to produce a further deterioration of hiver function
Ascites or arreversible Iiver falure 1s often preeipitated by a hemor
rhage For all these reasons 1t 1s 1mperative to operate to prevent
hemorrhage

Certain factors must be borne 1n mind concerning the causes of the
bleeding of wluch the presence of varicosities and the increased pressure
within them are the most important Thromboceytopenia and hypo
prothrombmnzmia should be considered as aggravating the bleeding
Erosions or ulcers of the cesophagenl or gastric mucous membranes must
necessarly be present before hemorrhage can occur It 1s often found
that a common cold or an acute specific fever precipitates a bleed
particularly in children Peptic ulcers appear to occur more frequently
1n assocration with portal hypertension than n the population at large

The immediate treatment while the patient 1s bleeding 1s to stop the
bamorrhage with the help of opiates transfusions and parenteral
admmstration of flmds and nutriment Compression of the lower end
of the cesophagus with the balloon on a Miller Abbott tube (Sengstaken
and Blakemore) may be of assistance but the bleeding often starts agam
when the balloon 1sremoved If these measures fail st may be necessiry
to operate 1s a life saving emergency Nothing more 1s done than a
direct or mdirect ligation of the bleeding segment

Hypersplemsm A much enlarged, over actine and congested spleen
requires to be remoied usually as a prelmmary to spleno renal
anastomosis Lesser degrees of hypersplenism tend to resolve after
porta caval anastomosis

Ascites  The causes of ascites are as yet mcompletely understood
A raised portal pressure and a reduction m the blood albumen increase
the hydrostatic filtration pressure and reduce the osmotic pressure of
the plasma respectively Fibrosis or congestion of the portal tracts
obstructs hepatic lymph flow  Alteration of the metabolic processes
within the Iiver produces or fails to remoy e substances responsible for
the retention of fluld Operations designed to reduce portal pressure
should only be done 1n patients whose hivers function well enough to
enable them to tolerate dix ersion of their portal blood Hepatic conges
tion can also be relieved with less effect but perhaps with less immediate
rish to the dropsical patient by higaturing the common hepatic artery
Neither of these operations howesver should be done until the Iiver has
been given every opportunity to recover under medical treatment It
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1s duning this phase of pre operative therapy that hemorrhages are of
very serious mmpord

Sowmetimes ascites dwsappears under medieal treatment and the
patient 1s enabled to return to o fuirly normal life At present most
worhers would agree that such improy ed patients and cert un esrrhotics,
who hate not had a hemorrhage nor desveloped ascites and who are
able to remun at work, should not bo operated on, but should remain
under close medicil superyision This opinion may requite to be modified
when Lnowledge of the pathology of Iner diseases has advanced
sufficiently for the early progressive cises to be segregated from the
statie

Certamn other pathological conditions which are related to portal
hy pertension require to be dealt with from time to time e g the relief
of obstructive jaundice, the remoy 2l of the pericardium 1n constrictive
periearditis  Yet other operations may need to be done on patients with
portal hypertension such as the removal of an extrnsic cause
eg hyperncphroma, or to relieve a complication such as 4 duodenal
ulcer The surgeon undertahing such operations should 1f possible be
familiar with the special problems raised by the portal hypertension
and 1ts effects

Methods of Surgical Treatment

It1s therefore clear that no single operation 1s swtable for ll cases
of portal hypertension The most effectrve procedure may prove to be
mmpossible or may fail Sufficient time has not yet elapsed for the value
of the different operations to be fully assessed The surgeon must on
oceasions be prepared to regard the patient as a problem which may
requre & number of different tactical approaches before the correct
solution 18 found This apphes particularly to the patients with extra
hepatic portal obstruction In general however 1t may be stated

(1) That 1f the raised portal pressure per se 1s the cause of the
symptoms then reduction of this by an adequate portal to systemic
venous anastomosss 1s undoubtedly « most successful method of restor
g the patient to a normal state of health and preventing further
hemorrhages

(1) That af the elevated portal pressure 1s assoctated with + marhedly
enlarged and over actn e spleen, splenectomy should be done as part of
the planned treatment

(1) That of the function of the Iiver 1s set erely deranged the portal
Pressure can be reduced by the less drastic though much less satsfactory
procedure of commoan heptic artertal higation
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(1v) That heemorrhage can be stopped by interrupting the flow of
blood from the portal bed to the bleeding segment This operation 1
usually reserved for patients who have no portal channel of sufficent
size for the construction of an efficient shunt, but may also be of value
as an emergency measure to stop uncontrollable bleeding

(v) That if only a segment of the portal bed 1s in a hypertensno
state, as 1 splemic vein thrombosis splenectomy alone or combined
with proximal gastric resection may remove the hypertensive area and
effect a chimenl cure

No attempt will be made here to give details of surgical techmques
Howener, certamn considerations require to be borne in mind in compar-
g the different operative procedures

Portal-to-systermc venous anastomoses (z) Porta-caval shunt
(Fig 3c and p) The portal vemn and the mferior vena cava are both
large vems which are easily handled They are strong and hold stitches
well A large shunt can be unhurriedly constructed The direction of
flow 1n the portal vemn 18 not reversed The stoma 1s unhhely to throm
bose (Blakemore 1952) It 1s an operation which 1s suitable for most
patients with hepatic cirrhosis of nuld and intermediate degree
Moderately enlarged spleens shrink and become less active after success
ful porta cayal anastomosis The spleen should be preser ed when there
18 no thrombocytoperut because of the mcresed rsh of thrombosis
after splenectomy 1n such cases

It 1s usually best to make the shunt by end to side anastomoss
(Fig 3c) (Welch 1947) Sometimes however the portal vem and
mfenor vena cava can be Jjomed 1n continnty”’ (Fig 3p), thus allowing
reflux of blood from the Itver

The results of porta caval anistomosis are excellent m suitable
cases

(b) Spleno renal shunt (Fig 3B) (Linton et al, 1947 Linton et al,
1948) 15 indrcated 1n the congemital type of extra hepatic portal obstrue
tion when 1t 13 hkely that the splemc vemn 15 the only portal venous
chinnel which ein be utiized It should also be done for cirrhotic
patients when the spleen 1s very large and over actrve and has led to
such a degree of hypersplenism that 1t 1s necessary to regard splenectomy
as the first step 1n any major operation Platelets return mn fair numbers
to the circulation very soon after the spleen has been removed An
alternative approach to this group s to remove the spleen and later
do a porta caval anastomosis (Rousselot 1949, Stock 1952)

(c) Other portal to syst renous I may be necessary
when neither the portal nor the splenic vemn 1s available Blakemore

and Fitzpatnick (1951) describe the union of splenic vemn stump to
1
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renal vem or mferior vena ena by way of a vewn graft with regtonal
heparinuzation  Anastomoss of superior or mferor mesenteric vein to
mnferior vena cava has also been practised, but there have been few
successes attendant on theso idirect or small shunt operations

Common hepatic artenial igation (Rienhoff, 1951) 1s an operation
of recent development which appears to be effective m relies ing asaites
m a proportion of patients The proved long term success of the venous
shunt operations morally obliges surgeons to restrict hepatic arterinl
ligation to patients suffering from advanced eirrhosts The results are
worth while bearing this n mind that 1t 13 an operation practised on
patients who are considered too 1ll to tolerate © shunt About one half
of the patients survive and some of these are relieved of their asates
Aureomyoin {or other smtable antibiotic) must be rdmimstered for the
first post operative week (Marhowitz ef al 1949)

Porta-azygos mterruption The alternative to diversion of portal
blood from the bleeding segment 1s division of the portal vessels below
the dangerous area at and above the cardia This latter type of opera-
tion can take many forms e g gastro esophageal resection (Phemister
and Humphreys 1947), transthoracic pen1 osophagenl venous higation
{Allison Personal Commumications) sub diaphragmatic gastrie tran
section (Tanner 1950) and transthoracic gastric transection The
purpose of these operations 1s to prevent high pressure portal blood
from reaching the lower end of the cesophagus Theoretically the most
logical of such operations 1s that i which all vascular commumecations
to the proximal half of the stomach and distal few mches of cesophagus
are severed sparing only safe venous communications to the abdommal
paretes The diaphragm wmust be mesed and detached entirely from
the alimentary canal because the veins of the proximal stomach spleen
diaphragm and cesophagus communicate freely The stomach 1s then
divided just below the cardia to complete the mterruption between
portal and azygos vewns and re anastomosed after careful ligature of
the submucous gastric vems The vagus nerves should be severed 1 the
hope that this may reduce the risks of peptic erosions and ulcerations
The diaphragm 1s repaired It 15 not yet known how long these opera
tions remam effectrv e in preventing heemorrhage The portal congestion
persists unaffected with 1ts attendant troubles such as ascites jaundice
and the nisk of thrombosis

The wterruption operation 1s clearly mdicated

(1) when there 15 no available portal +enous channel for a shunt
(11) when 1t 1s 1mperative that bleeding should be stopped 10 a child

whose vemns are too small for the constra
ction of a spleno renal anast
mosis that will carrv hum through life ? e
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(m) as 1n emergency operation to stop uncontrollable hemorrhage
1n the easeof cirrhotic patients whoare undergoing pre operatry e medical
trextment  Some less extensinve modification of the mterruption
operation may be suffictent m this last group of patients Linton and
Blahemore both advocate distal cesophagotomy with multiple hgature
of the aesophageal v arices under direct vision, and Tanner an abbrev:
ated form of the transthoracic prosmmal gastric transection operation
(personal communtcations)

(1v) 1n the rare case when hwmorrhage occurs from lnrge cesophageal
varices 1n the presence of 4 low portal 1 enous pressure

Splenectomy was until recently regarded as the standard operation
for Bant1 8 syndrome It 1s now recogmized that removal of the spleen
should be reserved for the rehief of hypersplemism s a prelmmnary to
a portal to systemic venous anistomosis or when a venogram demon
strates clearly that splenic vem thrombosis 1s the only abnormalty of
the portal venous tree

Splentc arteral hgation by itself produces a most unesven effect on
the spleen dependent upon the anatomy of the splemec artery and its
branches Collaterals from the pancreatic vessels may enable the spleen
to continue functioming fully  On the other hand, higature of the artery
sometimes leads to a degree of ischemia tantamount to massne
mfarction with sloughing of part or most of the spleen This 1s an
undesirable effect which may have serious consequences

Injection of cesophageal varices with sclerosing solutions (Crafoord
and Frenchner, 1939) 1s & method which approaches the problem as it
were from the wrong end It 1s occastonally attended by some degree
of success

Many other operations require to be mentioned but cannot be
recommended They were all mtended to relieve ascites but the hitle
benefit that may on occasions be derived from them is transient
Repeated paracentesis abdomunis 1s preferable to any one of them
The list includes the Talma Morison omentopexy the peritoneal button
operation peritoneum to saphenous vein anastomosis and peritoneum
to renal pelvis anastomosis Lastly the mtravenous mfusion of ascitie
flmd 1s not practicable

Ancgesthesia

It 1s only with the ard of expert anmsthesia that major operations
are successfully done on cases of portal hy pertension The agents should
be selected so that adequate relaxation 1s maintained with the very
mmmum of hepato toxic drugs The patient must be Lept fullv
oxygenated throughout, the operation and durmng the phase of recovery
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Post-operative Care

The principles of post operative trentment are

1) To prevent mnfection

(n) To retamn full nutrition by mtras enous theraps n the first place
and then by mouth

() To observe closely for compheations such as paralytic ieus
and mesenteric thrombosis and to treat them with all available means
as early as possible Hepatic coma 1s best treated with plasma and
glucose nfusions, supplemented with vitnmins after the method of
Latner (1950) Aurcomyem and heparm should be added mn the behef
that the protection of the Iiser agunst infection 15 of vital importance
m mamtaming n adequate degree of function and that the coma 1s
m part due to mntra hepatic thrombosis  Systeme heparm should not
be grien m the absence of coma unless active thrombosis has been

demonstrated It 15 unwise to start such treatment until forty eight
hours after operation

Results of Surgical Treatment

Selection of cases by different workers according to different
standards renders any detailed assessment of results at the present
time valueless statistically Sigmificant, accurate long term follow up
1s not yet available

(1) Congemtal exira hepatic portal obstruction carnes a good prognosis
provided a large enough shunt can be well constructed Circumstances
are unfavourable m a number of these cases the mechanical difficulties
forestalling all but the most panstahing or mgemous of operations
On the whole the results are disappomting though the patients may
survive for many years (Reynell 1951)

(2) The outlook 1n cases of cirrhosis of muld and moderate extent 13
very farourable A good shunt (using the portal or the splemic vein)
can almost always be constructed The operative mortahty should not
exceed 5 per cent The great majority of these patients do not bleed
again and are enabled to return to normal vigorous lives

(8) Adranced cirrhosis still presents a comparatively gloomy picture
Some patients deteriorate so rapidly that the opportumity for surgical
mtervention never occurs In numbers these are about balanced by
those that mprove under medical treatment so that operation becomes
for the time bemng unnecessary Of the remamder the majonty are
grossly aseitic and some also suffer from repeated hzmorrhages The
return of nearly one third of thus group of bed nidden patients to active
useful lives 15 fair compensation for an 1mmediate operative mortality
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of about 30 per cent , with a smaller proportion of late deaths Their
only hope of reasonable Iife, rather than restricted and hmited survival,
lies 1n aperative treatment, so that risks are Justified  Surgery 18 used 1n
an attempt to break the vicious circle of decline  Continued functional
recovery of the Iner depends on the persistence of medical treatment

Araxy H Husr
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CHAPTER A1V
PROGRESS IN PANCREATIC SURGERY

THE situation and anatomical relations of the pancreas must be
regarded as singularly discouraging to the surgeon hoping to adopt
the same principles of treatment as in dealing with other more accessible
organs Nevertheless surgery in this field has shared m the general
progress made possible by the very mmportant developments in such
ancillanes as anwmsthetic techmique and measures to counter surgical
shock and the last ten or fifteen years have seen a most remarhable
expansion 1n the scope and vanety of pancreatic surgery

In this chapter, progress in the knowledge and treatment of the
following lesions will be considered

Acute and chrome pancreatitis

Cysts of the pancreas

Carcinoma of the pancreas

Islet cell tumours and hypertosulnism

Acute Pancreatihs

The term acute pancreatitis 1s probably an inaccurate one for
although 1 many cases infection plays some part the condition 1s not
essentially an mflammatory one but a necrosis and autodigestion of
the gland caused by activation within its substance of trypsinogen
1t has been suggested that reflux of nfected bile up the mam pancreatic
duct 15 the precipitating factor and 1t seems hhely that in many cases
this 13 true though the mechamism producing this reflux s probably
more often spasm of the sphincter of Oddi than mmpaction of 4 minute
gall stone at the very exit of the ampulla

Patholog§

The seventy of the local changes vanes greatls from case to case
The gland becomes swollen hard and cedematous Digestion of the
walls of blood vessels may lead to extrasasation of blood m the gland
and 1n the retro pentoneal tissues Local sloughmg and Liquefaction
may occur and be followed bv the development of a local abscess or a
widespread retro peritoneal cellulitis The pentoneal ewvity contamns a
turbid and sometimes blood stamed flmd and areas of fat mecrosis
appear 1n the great omentum mesentertes and retro pentoneal fat
Comeident biliary disease often with stones 1s common

163
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Symptoms, Signs and Diagnosis

Like the pathology, the sevenity of the clinical manifestations vares
conaiderably Typreally, the attach starts soon after a heavy meal
the patient being seized with upper abdommnal pun and collapse The
suddenness of the onset and the degree of circulatory failure may be
so dramatic that a dingnosis of coronary thrombosis 1s made More
commonly 2 perforated peptic ulcer 1s suspected though tho build of
the patient, usually overweight, lack of previous symptoms suggestive
of an ulcer and perhaps the presence of symptoms referable to the
bihary tract, rigidity less marked and much more obssous 1n the upper
abdomen and absence of arr under the diaphragm are all factors which
may help to make 1 correct diagnosis even though no one of them
alone can rulo out the possibibty of a perforation Occasionally the
extravasation of blood may lead to discoloration n the flanks or
around the umbilicus

If the onset 1s less dramatic and an abscess develops with fever and
leucocy tosis 1 addition to upper 1bdommal pun and tenderness and
signs of peritoneal irnitation acute cholecystits 1 often suspected, and
mdeed infection of the biliary tract may well be present in addition

After the first week a fived tender epigastric mass may slowly
develop

Investigations

Valuable confirmatory evidence 1s ob.uned by the demonstration
of drastase mn abnormal amounts m the blood or the unne

Treatment

Laparotomy must be undertaken m all cases of doubt, when not
to operate may mean to miss some other mtra abdommal catastrophe
If the diagnosis can be made with relative certainty, 1t 1s probably
better to rely upon antibioties oxygen and blood transfusion morphine
bemg grven m full doses to control the pamn for there 13 no evidence
that surgical intervention increases the chances of survival If the
diagnosis 1s made at operation httle 1s to be gamed by drammng the
region of the pancreas itself though sloughing detached portions of the
gland should be removed 2nd a drun inserted if 2 local abscess 18
entered

Routine interference with a normal biliary tract 1s to be deprecated,
but stones 1 the common bile duet should be remosed and the duct
drained with a T tube Cholecystectomy should not be performed for
mn the possible event of recurrent bouts of pancreatitis leading to
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fibrosts of the head of the gland and obstructive jaundice, 1t may be
necessary to use the gall bladder for a biliary short eiremnt

Chromic Pancreatitis

This 1s becomng rather a fashionable dizgnosis hiable to be attached
to any patient with dypscpsin and upper abdominal pan with negatne
results from a barum meal and cholecystogram  The temptation to

use chrome pancreatitis as a diagnostic waste paper bashet must be
resisted Two main types are seen

(a) Recurrent Non-obstructive Pancreahbs

Recurrent bouts of low grade pancreatitis simlar to but less severe
than the attachs described above m1y lead to scarnng, thickeming and
hardeming of the gland, and even to caleificition The condition appers
to be a good deal more common 1n the Umted States than m this
country where cases are infrequent Treatment should be directed
to eradication of comncident bihary infection and if symptoms persist
and partreularly if pamn 1s very severe excisional surgery may have
to be contemplated, a drastic remedy for a non mahgnant condition

Recently denervation has been practised with success for pancreatic
pam

(b) Chrome Obstructive Fibrowd Pancreatitis

Blochage of the mam pancreatic duct leads to dilitation of the
main ducts and a low grade mflammatory process throughout the
gland which becomes larger and harder than normal microscomeally
contaimng much fibrous tissue less acmar tissue and a normal vmount
of 1nlet tisvoe whnch 13 therefore Telatively mereased The condibon
may be non milignant mn origin associated with mtraductal epithehal
hypertrophy or multiple papillomata but m 2 ligh proportion of cases
this vanety of pancreatitis 13 caused by an ampullary carcinoma
Most surgeons will have seen patients with chrome pancreatitis even
confirmed by biopsy who hase been treated by biliary short eircutt for
obstructive jaundice and who have a few months later dev eloped
metastases from a small carcinoma mssed at operation

The treatment of this vanety of pancreatitis 1s the treatment of
the causative Jesion If 2 earcinoma is present 1t 1s treated by excision
or a palliative operation according to 1ts extent and the age and con
dition of the patient If obstructive Jaundice 1s present and if no
carcimnoma. can be demonstrated after a careful search has been made
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Symptoms, Signs and Diagnosis

Like the pathology, the seventy of the climical manifestations s anes
considerably Typieally, the attach starts soon after a heavy meal
the patient bemng seized with upper abdominal pun and collapse The
suddenness of the onset and the degree of circulatory failure may be
so dramatic that a diagnosis of coronary thrombosis 1s made More
commonly a perforated peptic ulcer 18 suspected, though tho build of
the patient, usunlly overweight Jack of previous symptoms suggestive
of an uleer and perhaps the presence ol symptoms refirable to the
bihary tract rigidity less marked and much more obvious n the upper
abdomen and absence of air under the dirphragm are all factors which
may help to make 1 correct diagnosis even though no one of them
alone can rule out the possibility of 4 perforition Oceasionally the
extravasation of blood ma lead to discoloration m the flanks or
around the umbilicus

If the onset 1s less dramatic and an abscess develops, with fever and
leucocy tosis mn addition to upper abdomnal pun and tenderness and
signs of peritoneal irmitation, aeute cholecy stits 1s often suspected and
mdeed infection of the biliarv tract may well be present in addition

After the first week a fived tender epigastric mass may slowly
develop

Investigations

Valuable confirmatory evidence 1s ob amed by the demonstration
of drastase 1n abnormal amounts i the blood or the urme

Treatment

Laparotomy must be undertaken n all cases of doubt, when not
to operate mas mean to miss some other intra abdominal catastrophe
If the diagnosis can be made with relative certainty 1t 1s probably
better to rely upon antibioties oxygen and blood transfusion morphine
bemng given m full doses to control the pamn for there 15 no evidence
that surgical mtervention wncreascs the chances of survival If the
diagnosis 1s made at operation little 13 to be guned by drainmg the
regron of the pancreas itself though sloughmg detached portions of the
gland should be removed and 21 drain mserted 1f 2 local abscess 1s
entered

Routine interference with a normal bibary tract 1s to be deprecated
but stones m the common bile duct should be removed and the duct
dramned with a T tube Cholecy stectomy should not be performed for
i the possible event of recurrent bouts of pancreatitis leading to



PER HEPATIC CHOLEDOCHOGRAMS

Fio 142 Choledochogram

followed up by animmediata

barrum meal showng the

site of the obstructed com

mon bile duct m relation
to the duodenum

e sure

167

Fio 141 Choledochogram obtaned by

wjecting 3o per cent diodrast directly

nto the dilated intrahepatic ducts This

shows a greatly dilated obstructed com

mon bile duct Diagnosis  Carcmoms of
the pancreas
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meluding opening the duodenum to inspect and palpate the papilla of
Vater from within the lumen, the biliary obstruction should be short-
errcusted by cholecyst jejunostom;

Pancreatic Cysts

Cysts of the pancreas can be divided mto true and false of which
the latter are the more common

False Cyst

This 18 strictly speaking, nearly alsays a cyst of the lesser sac
caused 1t 13 thought by previous injury or mflammation A swelling
grows slowly m the upper abdomen and majy attamn a considerable size,
bulging forward above or below the stomach, usually pushmg the latter
upwards and the transverse colon downwards to present through the
gastro colic omentum Symptoms are often rather vague and not m
the main severe Epigastnic discomfort, indigestion, vomiting and loss
of weight are not uncommon whilst the cystic nature and retro
pentoneal situation of the mass should allow a diagnosis to be made
If help 1s needed, a barium meal and enema will demonstrate the
relation of the mass to the stomach and colon

Treatment Early attempts to treat the cyst i the same way as a
true cyst, by enucleation usually ended 1n discomfiture of the surgeon
and occasionally n disaster, for the cyst has no true hning membrane
and 15 surrounded by no plane of cleavage, 1ts wall consisting of com
pressed fibrous tissue densely adherent to the boundares of the lesser
s1¢ with 1ts many blood vessels so easily torn if removal 1s attempted

Less dangerous and more rational 13 to treat the cyst by marsu
palization the cavity bemg opened usually through the gastro colte
omentum and packed with gauze after evacuation of its contents,
with the edges of the mecision into the cyst sewn to the edges of the
wound Three days later the gauze s removed and a smaller pack
mserted Finally a drainage tube 1s substituted and when this 18
remoyed fluid drams away for a vanable time but nearly always ceases
eventually The trouble with this treatment s that m some cases a
pancreatic fistula remams indefinitely unless further surgery 1s under
taken and m other cases the wound eventually heals but the ¢y st recurs

If a pancreatic fistula does persist 1t can be cured by implanting
the fistulous track into the stomach or small bowel, establishing internal
drainage and this leads to a third method of treating a false eyst
primary mternal dramage Anastomosis of the eyst to the stomach 13
often a very sumple process for 1ts fibrous envelope 1s already densely
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Various pomts m diagnosis are worthy of comment

(1) The term ‘pamless jwundice’ used in this connection 18 a bad
one, for 1t 13 most unusual for a patient with a carcmoma of the head of
the pancreas to be free from pain which 1s often severe and often the
first symptom, preceding the jwundice n onset Pam 1s less prominent
m the so called ampullary caremoma but 15 a complamnt 1 about
50 per cent of cases

(2) The palpable gall bladder 1 a case of obstructive jaundice 1s,
of course, strongly suggestive of malignant obstruction, but aceasion
ally palpable enlargement of the gnll bl :dder 1s present with obstruction
by a gall stone, while absence of a palpable gall bladder by no means
excludes a pancreatic caremoma The gall bladder may, for instance, Vv
be ngid from past inflammation and incapable of dilatation or 1t may
be cut off from the mamn bihary tract by malignant mvolvement of a
low junction of common bile duct and cystic duct

(3) Various biochemical tests are commonly employed to confirm
the obstructive omgm of the jaundice and to exclude a hepatitis
Fstimation of serum Mhaline phosphatag¢s an empirical test of value
while tests based upon the alteration u\ albumin globuhn ratio caused

by liver damage, such as the thymol fyxbldlt) test, are also useful
Moderate elevation

of theserumalkahne
phosphatase and a
thymol turbidity
test beyond the
normal range sug
gest a hepatogenous
Jaundice, while m
obstructiy e jaundice
marked elevation of
serum a1l alinephos
phatase and a nor
mal thymol turlwd
1ty are usual The
writer relies mn the
mam upon these
two tests alone to
support climeal evi
dence

(4) Absence of
pncreatic ferments

from the dlgcs 1o F1o 133s Large sofz ;ﬁ:ep m Cj stadenocarcinoma
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adherent to the back of the stomach and there 1s no need to suture
the two together The Jumen of the stomach 1s entered through the
antertor wall and an opening 1s made nto the cyst by exersing a dise
or an oval segment of the whole thichness of the postenior gastrie wall
A few 1nterrupted sutures are necessary to control bleeding but none
for the purpose of 1nastomosis The antertor gastric mncrsion and the
abdomen are closed and the operation 1s over

A theoreticil objection to this op.ration 1s the possibihty that
gastrie contents might escapoe through the stomn mto the lescer sae and
mtroduce mfection but 1n practice this does not seem to happen and
mdeed, post operative studies with a barium menl have seldom shown
any escape of bantum through the stoma

True Cysts

True cysts of the pancreas are uncommon but retentton cysts and
cystic neoplasms do occur  Cystadenoma and ¢y strdenocarciomn are
tumours resembling stmular Iesions m the ovary and may grow to a
tonsiderable size (Figs 1 and 2) A pre operatne diagnosis 1s seldom
possible for symptoms are usually without charactenistic features
The ewustence of 1+ mass in the panecreas may be demonstrable radio-
logically and if the mass 15 large enough 1ts site may be obvious
clinteally even though the exact nature remauns obscure

Treatment The possibiity of malignancy mahes exploration advis
able 2nd local excision enucleation if a plane of cleat1ge exists or
partial or subtotal pancreatectomy should be carried out

¢ Carcinoma of the Pancreas

Great progress has been made m the last two decades in the treat
ment of carcinoma of the panercas but there 1s room for doubt whether
the long term iesults always justify the performance of some of the
major resections whose technical difficulties appear to hay e been largely
overcome

Carcinoma of the Head of the Pancreas, including A Hary Car

Carcinoma of the head of the pancreas should be considered
separately from carcinomas ansing o the body or tul of the gland
The chnical mmfestations are well known the onset n « patient of
mature years of obstructive Jaundice without ¢vidence suggesting gll
stones or 1 gastro intestinal carcinoma wiich might have led to
secondary malignant glands 1 the portal fissure accompanied by a
palpable enlargement of the gall bladder
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but 1f 1t 15 preferred a pro
cedure sumslar to the ongnal
two strge Whpple operation ean be selected the first stage consisting
of bihiary short ciwewt by + long loop cholecy st jejunostomy (Fig 5)

Do the Results Jushfy Radweal Pancreato Duodenectomyt Although
many of the technieal problems of the radseal operastion hive been
solved the results on the whole have proved disappomting In the
writer 8 view radierl pancreato duodenectomy should be performed

for the ampullary growth withous loeal fixity or metastasis and for the
ewranoma of the head

of the panereas of mobr  cpoue v
hzation opens up pen

pancreatic planes free
of mfiltration or cedema
In the presence of em
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¢y hindrical resection of
the duodenum Of
these three operations
only trans duodenal
resection 13 at all satis
factory but, as was
shown jears ago by
Gordon Taylor, that
ploneer I so many
fields this Imuted ex
cision through the duo
denal lumen 13 quite
capable of giving good

IR ite, resultsn selected cases
/ DG and 1s particularhy
wpplicable to the older

Fic 144a

patient 1 whom one
hesitates to perform radical pancreato duodencctomy

Radical Pancreato Duodenectomy Time will not be spent upon a
detailed discussion of surgienl techmque, but & few essentrl pomnts must
be mentioned The modern radical operation consists of the bloch
exasion of the head of the pancreas with around 1t, the pylorus
duodenum and lower end of the common bile duct and the associated
cellular tissue and 1y mph nodes The writer prefers to remove the whole
of the duodenum for the inferior pancreatico duodenal artery often has
a common origin from the superior mesenteric artery with the highest
jejunal branch and, 1n
securing 1t the duodenal f
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devascularized ~
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Do the Results Justify Radical Pancreato Duodenectomy? Although
many of the techmeal problems of the radical operation have been
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Radical Pancreato Duodenectomy Time will not be spent upon a
detailed discussion of surgical technique but « few essentinl pomnts must
be mentioned The modern radical operation consists of the bloch
excision of the head of the pancreas with around 1t, the pylorus
duodenum and lower end of the common bile duct and the associated
cellular tissue and lymph nodes The writer prefers to remov e the whole
of the duodenum for the mferior pancreatico duodenal artery often has
a common ongin from the superior mesenteric artery with the hghest
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two stage Whipple operation can be selected the first stage consisting
of bihary short cirewit by 2 long loop cholecyst jejunostomy (Fig 5)

Do the Results Justify Radical Pancreato Duodenectomy? Although
many of the techmcal problems of the ridical operation have been
solved the results on the whole have proved disappointing In the
writer s view radical pancreato duodenectomy should be performed
for the ampullary growth without local fixity or metastasis and for the

carcinoma of the head
of the pancreas 1f mobt
lization opens up pent
pancreatic planes free
of mfiltration or cedema
In the presence of ev1
dence suggesting direct
or lymphatic spread of
the tumour beyond the
strict confines of the
gland the operative nish
15 high and the chances
of escaping early recur
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very remote Many sur
geons therefore feel that
some tumours even
though still techmeally
Just operable should be
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be mentioned The modern radical operation consists of the bloch
exciston of the head of the pancreas with, around 1, the prlorus
duodenum and lower end of the common bile duct and the 1ssociated
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recourse to exploratory laparotomy 1n suspicious cases with negative
resulis to investigations

If at operation the tumour 1 still mobilo, partial or subtotal pan
createctomy should bo performed, the distal part of the gland being
elevated by mobihzing the spleen and using 1t as 2 “handle” The stump
1s oversewn and there 1s no tendency for a pancreatic fistuls to develop
provided that there 18 no comedent obstruction of the outlet of the
main pancreatic duct

Islet Cell Tumonrs

These tumours are of interest to surgeon, physician and physio
logist alihe Thetr existence was hnown as early as 1902 though naturally
therr physiologieal activity was not reahzed until msuln had been
1solated and 1ts properties demonstrated m the 1920’s

The 1slet cell tumour 1s usually single, though two or more are
present 1n a small percentage of cases It 1s nearly always small often
no more than 5 mm across and usually projects shightly from the
surface of the gland bemng rather darker in colour and bearing a network
of tiny vessels Very occasionally 1t grows to a large siz¢

Microscopically, 1t consists of clumps or strands of cells, less fre
quently exhibiting an alveolwr pattern The mdividual cells usually
give the staiung reactions of beta cells It has been suggested that all
physiologically active tumours are composed of beta cells and all
functionally inactive tumours of alpha cells, bub the correlation of
hustology and physiology may not be as clear cut as thus

Most tumours are adenomas and bemign A tumour of undoubted
mahgnancy 15 rare but not infrequently some of the microscopic
charactenisties of malignancy such as absence of a proper capsule and
apparent mvamon of blood vessels or lymphaties, are present i tumours
which by therr behaviour are clearly mnocent a verv Lmited local
enucleation resultmg mn complete cure with no subsequent recurrence
or metastasis The only real proof of malignancy 1s 1 fact metastass

Clhimeal Manifestations

Very rarely a large tumour causes pressure symptoms or a mahgnant
tumour symptoms from local mfiltration or metastasis Much mere
commonly an nnocent tumour of small sze 15 duagnosed solely on
account of the excessive production of msulin

If thus 1s the case characteristic attachs of spontaneous hypo
glycemia oceur, mduced particularly by fasting or exercise and relieved
by sugar Many patients yolunteer that attacks are most common
before breakfast and that 1t has been noticed thnt they can be cut short
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treated by cholecyst jejunostomy rather than radieal resection

The older patient considered unfit for radical resection, should be
treated by short circwtt of 4 pincreatic carcmomn or possibly by
trans duodenal resection of a small ampullary tumour

Total pancreatectomy should he reserved for cases m which very
extensiie carcinomatous mfiltration 18 yet accompaned by freedom
from per1 pancreatic involvement, an unusual findig If fotal pan
createctomy 13 survnved, the patient does of course, become diabetic,
but the amount of mnsulin necessary to control the ditbetes 1s nearly
always relatively small Simlarly 1t 15 sometimes but not always
necessary to guve pancreatic extricts mn order to control or prevent
disorders of fat metabolism and fatty infiltration of the Iiver

Carcinoma of the Body and Tail

Although the body and tail of the pancreas together constitute
some three fourths to four fifths of the gland, carcinoma 1s less common
here than in the head From the purely anitomical pomt of view,
resection 1s Jess complicited, for excision of the distal pancreis as far
to the right as the superior mesenteric vessels, usually with the spleen
does not 1nvolve 1ny reconstruction of the gastro intestinal or bibry
tract Unfortunately this advantage 1s more than offset 1 most cases
by the lateness of the diagnosis and few cases reach the operating tible
with the growth still removable

The reason for this 18 that exther the chinical picture 1s so obscure and
mconclusive that the complamt 1s not taken seriously until too Iate,
or that 1 charactenstic story 1s not correctly interpreted by the doctor
consulted because betng unfimiliar with the condition he 1s uniware
that 1t 15 chiractenstic

The history that should arouse suspictons 1s one of persistent often
constant pam usually epigastric but sometumes substernal sub
mammary of 4 girdle distribution or felt 1n the back frequently severe
and made worse by lying down and httle 1f at all affected by food
With this there 15 loss of appetite 1nd loss of weight Infrequently and
1n the later stages an abdominal mass 1s felt but 1f so the tumour 1s
likely to be locally moperable Elevation of the erythrocyte sed:
mentation rate and a mild secondary anmma may be detected

Far too often a patient giving this story but with no abnormal
physical signs has a barium meal with negative results & cholecysto
gram with negative results and nothing further 1s then done for several
months when the appearance of metastases discloses simultaneously
the tumour and 1its inoperability This can only be avorded by earher
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surgeon must mal e sure thit 1t 18 smgle Removal 1s effected by
enucleation or wedge resection Post operatively, the blood sugar
often soars but ey en if 1t renches 400 to 500 mgm per 100 ml no alarm
need be felt and, mn the absence of ketosis, no msulin need be grnen
The level returns to normal within a day or two and 1t may well be
that mn the presence of & tumour producing msulin 1 excess of the
body s normal requirements the 1slets become functionally dormant
and do not immedtely become active when the tumour 1s removed
and thit the stimulus necessary to restore activaty 1~ hypurgly cema
The results of exciston of the tumour are excellent

If careful search reveals no tumour, 1t 15 customary to perform
subtotal pancreatectomy, leaving the head of the glind protecting the
common nle duct and the portal vein and its tributanes If the e cised
pancreas 1s found on examnation to contamn a tumour mssed 4t
operation a cure 1s very hhely If not the result 1s much less easy to
forecrst Hyperplasia of the 1slets has been described as an alternatine
cause of hypennsulimsm to an actual tumour and cises have been
reported i which this hyperplasia was said to be present without 2
tumour m - specimen of subtotal pancreatectomy, operation having
been followed by a chimical cure Nevertheless, statistieally if subtotal
pancreatectomy 1s performed and no tumour 1s found the chances of
a cure are ahout equal m cises exhibiting hstologically hyperplasia
of the islets and 1n cases with normal 1slets
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by tahing food or a sweet dnnk The attachs vary m seventy from
patient to patient and from time to time in the same patient  As the
lugher cerebral functions are most sensitive to hypoglycemia, the
attachs are concerned first with judgment and behaviour and are
characterized by sily, mrational argumentative or quarrclsome
episodes followed if the attack mereases mn sevenity by nco ordination
m speech 1nd gait dizziness famntness and sweating finally drowsmess
deeperung mto unconsclousness with convulsions frothing at the mouth
and mcontmence
An attack may be trinvial enough to be regarded merely as eccentric
behaviour or sey ere enough to ciuse deth Moderately sey ere episodes
often Iead to an early mncorrect diagnosis of epiepsy or psy chosis, but
once the real canse of the trouble 1> suspected, 1 sumple chimeal test ean
be carried out which 1s hikely to provide conclusi e evidence
A sample of blood for estimation of sugar 1s taken one morming
from the fasting patient who 1s then gently evercised until symptoms
occur A second sample of blood 1s taken and the attack cut shorb
by gwving sugar by mouth or vein after which a final sumple of blood
1s tahen The classic findings are a low fasting blood sugar often some
where betneen 50 and 90 mgm per 100 ml, a very low blood sugnr at
the onset of symptoms 30 mgm per 100 ml or exen lower having been
deseribed and return to the previous lesel as the attach 1s stopped by
giving sugar  Electro encephalographie tracngs are of interest and
some value during this test for although no particular pattern can be
considered diagnostic, the findings usually provide strong evidence
agamst a diagnos:s of 1diopathic epilepsy  Certain abnormahtaes n the
glucose tolerince curve mav also be detected but do not provide the
clear cut information of the test described
The three essentials on wlich diagnosis rests often referred to as
W hupple’s Essential Trind are
(1) Attacks of spontaneous hy pogls ceeria mduced by fasting ot
exercise
(2) A blood sugar during attacks below 50 mgm per 100 ml
(3) Prompt rehef of an attach by grving sugar
In completing the investigations the possibihty of pathology 1n
other ductless glands should not be forgotten but mn general pitients
satisfymg Whipple s es<entral tnad should be explored for an slet cell
tumour

Surgical Treatment
At operation the w hole gland mav have to be mobilized before the
tumour 1s found and 1 ansy case even with one tumour found the
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sensitizing the red cells as 1n acquired hemolytic icterus, has e occasion
ally been found during crises

Splenectomy always cures famlil hemolytic anxma (unless
splenuncul have been left belund) The operation should be performed
whenever the disease 1s diagnosed except n early childhood, for even
if symptoms are not severe the continued hemolysis places a grave
strun on the bone marrow and gall stones are more lithely than not to
form 1 tume Severe crises may necessitate an early operation imn
childhood, but in their absence spl tomy 15 best postponed until the
ageof ten At all ages the operation should be performed 1n  phase of
relative remwssion, although lly & severe and sustatned enists
will demand an emergency splenectomy

Acquired Heemolytic Icterns
(dequired Ackoluric Jaundice)

The primary defect m acquired hazmolytic wcterns 1s that the patient
forms antibody to lus own and most if not all, other human red cells
The antibody may be demonstrable in the patient’s serum but often
all has combined with hus red cells Red cells thus coated with antrbody
are said to be sensihized The antibody 13 termed 1ncomplefe hecause 1t
has no effect on red cells suspended 1n salme although 1t does ngglutinate
red cells suspended n protemn media such as 20 per cent bovine albumn
(It 15 not always realized that the suspending medium mfluences the
physical consequences of an antigen antibody umon An ant1 bacteral
serum for example agglutinates bicteria if they are suspended m
salme but not mn distilled water )

Sensitization of red cells 1s detected by Coombs test The serum used
prepared by mmunizing ammals eontams preeipitms to human
globulin 1n saline suspension The antibodies coating sensitized red cells
are hhe all antibodies globuling Thus if sensitized red cells are treated
with the ant1 globuln serum the coating antibody molecules come
together in precipitates that bind the attached red cells together m
large clumps

Sensitized red cells do not hemolyse 1n witro but they are unduly
susceptible to phagocytosis and so have a short Life span m the body
The patient’s antibody quickly sensitizes transfused red cells, which
are then as readily destroyed as his own  Often all the transfused red
cells are elmmated 1n 2 week and an exceptionally severe case may
destroy 90 per cent m a day (Loutit and Mollson 1946) When the
Patient s red cells are transfused 1nto a normal recipient about half are
ehmmated i three or four days but the remamder have normal



CHAPTER XV
MEDICAL INDICATIONS FOR SPLENECTOMY

Tuepr are only four clear medieal mdieations for splenectomy~—
famulnal hemolytic tnmemia, acqured haemolytic icterus, 1dopatiue
thromboeytopeme purpurt, and hypersplemsm The operation s
justifiable as a last resort m cases of long standing and mtractable
anema with a hypoplastic marrow, m which 1t rarely does harm and
sometimes effects a dramatic eure (Whitby, 1852) Finally, a greatly
enlarged spleen may become so imtolerable a burden that the hazard
of its removal 18 justifiable Even 1n these cnses splenectomy 18 usuly
considered unwise when, as m myeloscleroms, the organ has assumed
a derable hemntopoetic function although Edwards {1951)
performed the operation with very good results m two cases of myelo
selerosis

Famihial Hemolytic Angema
(Acholuric Jaundice)

Splenectomy always cures famihal hemolytic anmma, yet the
spleen itself 1s not at fault Normal red cells trinsfused mto a patient
with the disease survive for a normal time (Dacie and Molhson 1943)
but when the patiens s spherocy tic red colls are transfused into a normal
mdwidual they are quehly destroyed by hus spleen (Loutit and
Mollison 1946) That the spleen alone is responmible for the rapd
destruction of spherocytes 1s shown by the curitive effect of splen
ectomy after which spherocytes have a normal hfe span i the patient
although they are still qmichly ebminated by a normal reciprent with
an mtact spleen If however the ‘normal recipent has had a
splenectomy for some other reason the spherocytes of famihal
hremolytie nema survive as long m his erreulation s normal red cells
(Schrumpf 1851)

The crses of familial h-emoly tie anemin are not due to mtensthed
hzmolytic activity but rather to a temporary arrest of red cell pro
duction Owren (1948) believes that the marrow becomes aplastic,
whereas Dameshek and Bloom (1948) asenbe the cmses to hyper
splemsm (g% ) with a consequent maturation arrest of red cell
precursors The charactenistic neutropenia of crises 15 tahen as further
evidence of hypersplemism Transfused red cells uswally survave normally
during a crists but occasionally therr rapid destruction mdicates
excessive phagocytic activity of the spleen Abnormal antibodies
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The «etology of 1diopathic thrombocy topente purpurt 13 unhnown,
although the spleen clearly plws a major pwt The disease has been
regarded as a tvpe of hvperspleusm both by those w ho believe m
spleme miubition of the marrow and by those who stress spleme
phagoey tosis (tide wnfra) \Certamly the dingnosis should not be made
unless the number of megihariocs tes mn the sternal marrow 1s at least
normal Some (e g Dameshek and Miler, 1946) hne clumed to
recognize speaific morphologicnl abnormalities of the megahariocstes
mdicatsy e of 4 maturation defect, but others have found these cells to
be normal Other worhers regard the disease 1s analogous to acquired
hemalstie wcterus and clum to have demonstrated ant: platelet
agglutimins m patients sera (Evans et el 1951) It 1s perhaps sigm
ficant that both diseases unlike hvpersplemsm
mfluenced by ACTH or cortisone therp)

The dingnoss of frank idiopatlue thromboey topenic purpurs 1s not
difficult nlthough 1t must be remembered that the spleen 15 usually not
palpable The most difficult eases are those m which the only manifest
tion of the disease 1s bleeding from a single surface, e g menorrhagin

and the platelet count Tises to normal levels between hemorrhagic
episodes

are favourably

The indications for splenectomy are comparitnely clear The opera
tion should not except in desperation be performed during the acute
phase of a fulmmating case, for the operative mortality 1s very hugh
A transfusion of fresh blood will usually check bleeding for two or three
days and most acute cases pass into a relitn e remssion fter repeated
transfusions

Spontaneous remisstons of long duration and even complete cure
are common 1n children 1n whom the disease 15 most often seen They
should not therefore be submtted to splenectomy unless 2 remission
fails to follow repeated transfusions or unless a relapse follows rems
sion  Adults are 1 considerable danger of fatal cerebral hemorrhage
as long as there 15 bleeding from the mucosz Splenectomy should
therefore be performed on them at the first favourable opportumty

The results of splenectomy are usually dramatic Obvious bleeding
may stop as soon as the splemc vessels are Ligated the platelet count
nises rapidly and may pass the normal level in 24 hours and purpurs
disappears The platelet count may fall agun m convalescence to
subnormal values but climenl cure 1s usually complete Some 60 per
cent of cases of 1diopathic thrombocytopemc purpura are cured by
splenectomy and a further 20 per cent are greatly improved (Welch
and Dameshel 1950) The remaming fifth pass with difficulty through
a comvalescence complieated by repeated hemorrhages and dela_y:d
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Iife span (Selwyn and Hackett 1918) At first the donated red cells
are heavily sensitized and quickly destroyed but they progressnvely
share therr antibody with the recipent’s cells until eventually the
anttbody coat 13 too thin to provohe phagoey tosuis

Acquired hremoly tie 1cterus 15 usually 1diopathie, bub some cases
are secondary to other eauses of splenomegaly such as chrome leukemn,
Hodghm's disease and reticulo sarcoma  About half the dwopathie
ewses and « rather smaller proportion of sceondary ones, are chrueally
cured or greatly bencfited by splenectomy  (Therc 1s no means of fore
teling which cases will do well and which will not ) The operation
should not be too hurriedls undertihen for not uncommonly 4 spon
taneous remission follows a few blood transfusions The patient s red
cells usually reman sensitized after splenectomy even when clhinieal
cure seems complete probably the degree of sensitization 15 dimumished
until 1t no longer suffices to provohe phagoey tosss

Adequnte doses of cortisone or ACTH produce a drimatic remission
m most cases of acquired hemolytic 1cterus, whether diopatiue or
secondary With contmued hormone therapy the remmssion myy be
sustuned for Jong pertods espeerlly n wdiopithse cases (Rosenthl
et al, 1952) A prolonged tral of hormone therpy 1s preferable to
splenectom) when the hemolvtic anemrt 15 secondary to some other
disease such as leu] emin that must in atself soon be f1tal When the
anmmia 1s idiopathic the rishs of prolonged therapy with ACTH or
cortisone must be weighed agamst the fict that splenectomy wull cure
half the patients and will not harm the remainder

The preoperative preparation of cases for splenectomy has been
greatly esed by the use of ACTH or cortisone which will usually restore
the blood count to normal and obviate the need for transfusions When
hormone therapy fuls 1t may be very difficult to ruse the hemoglobm
to a safe pre operative level for m setere cases transfused red cells are
ehmnated m a very few days Sometunes 1t 1s possible to find donor
red celly which are not sensitized by the patient s serum and which
survive more normally m lus errculrtion (Whtby, 1952)

Thromboeytopeme Purpura
Thrombocy toperuc purpura may be idiopathic, ov secondary either
to other blood diseases such as acute lenhemra and aplastic anemia
or else to sensitization by drugs The distinetion betw een the two (largely
by blood and bone marrow cxammations) 1s of great mmportance for
whereas splenectomy usually cures idiopathie cases the operation 1s
never beneficral and often harmful m secondary thrombocytopenic

purpura
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strited only by observing the abnormally rapid elimination of
transfused red cells

There are two major diagnostic problems First, to show that an
apparently idiopathic pineytepemna 18 not in reality secondary to some
more lethal condition such as aleuhemic leuhoemia  Second, to show
whether secondary hypersplemism exists i some estnblished disease
such as chrome leuh-emia The first problem need not detun us—it 1s
largely + matter of thorough mvestigation and elimination The
mmportance of the second problem has not long been recognized For
example, the course of chrome leuhema, especially the lymphatic
variety may be suddenly changed by the development of severe
anermua that outpaces any feasible programme of transfusion If
hypersplemsm 1s the cause of the anwemin, 1t will be cured by splenectomy
and the leukmia proper can be controlled by other means for a further
year or two (Hagen and Watson, 1951) If the patient’s red cells are
sensitized the case may be regarded as secondary haemoly tic 1cterus and
treated accordingly (p 180) If not, the diagnosis 1s best made by
observing the shortened life of transfused red cells (Berhn 1951) It
18 not alway s necessary to label the transfused red cells by minor blood
group differences, for 1n a severe case the hemoglobin after transfusion
falls far more than 6 per cent a weeh—the maximum with 4 com
pletely non productive marrow and normal red cell destruction

The adrenalin test of Doan and Wnght (1946) for hypersplenism 1s
now somewbat discredited A positave result—a sharp merease m the
formed elements of the blood during the hour after a subcutaneous
mjection of 0 51 0 ml of 1 1 000 adrenalin—seems not to be as firmly
drignostic of splenic sequestration as the orignators behieved

Splenectomy relieves some 80 per cent of cases of 1diopathic spleme
pancytopenia and some 70 per cent of secondary cases The symptoms
may be greatly improved even when the blood preture does not return
completely to normal

Splenmic Neutropenia 1s three or four times less common than splenic
pancytopenia The peripheral neutrophil count 1s greatly depressed
often with such symptoms of agranulocytosss as mouth ulcers and inter
current infections There 1s httle or no anema but some degree of
thromboeytopenia msufficient to cause symptoms, 15 usual The normal
or mcreased cellularity of the sternal marrow usually with a well
marhed maturation defect of myelocytes distingmshes splenic neutro
g‘l’l“: {::’;;:I; z}}};e:ciltxz todrugs and tovins  Splenectomy is as success

pemia  Even if the neutrophil count falls again

~fter 1ts post operative mse the patient usually remains free from
symptoms of agrinulocytosis



182  MEDICAL INDICATIONS FOR SPLENECTOMY

wound healing and are left no better for the operation There 1,
unfortunately, no way of telling in which cses splenectomy will fail

ACTH and cortisone therapy produce remissions mn about half the
cises of idwpathic thromboeytopenie purpura and m rare mstances
have even been effective after splencctomy has failed (Davidson et al ,
1952) The remission 1s occasionally sustaned, but the patient usually
relapses after therapy 1s stopped

Hypersplemsm

Hypersplenism may be defined as a condition 1n which certain blood
cells (exther red cells, neutrophils, platelets, or a1l three) are consistently
depressed 1n number, the marrow contarns 4 normal or increased number
of thewr precursors and splencetomy 1s curatine The disease may be
whiopathie, or 1t may be secondary to splenic enlargement from other
conditrons such s leuhxmis Hodghin’s disease reticulo sarcoma and
Bant: s syndrome

The role of the spleen 1 hyperspl 1s undecided Doan {1945)
believes 1t to be purely phagocytic the marrow hyperplasin bemng
compensatory to mncreased blood destruction  Sequestration®” of blood
cells 1n the splemc pulp 1s 1 prelude to »f not the cause of, the excesstve
phigocytosis Dameshek, on the other hand believes that the spleen
normally secretes a hormone that hinders the release of blood cells
from the bone marrow or mhibits maturation of their precursors He
regards hyperspl as excessne spl mhibrtion of the marrow,
with over actnve phagocytosis playmg only an occasional and minor
part The histology of the spleen in hypersplemsm has been claimed to
support exther theory Usually sections show only Iymphoid and reticulo
endothelial hyperplasia perhaps with hbrosis but Doan clums that
excessive phagocytosis can always be demonstrated by supravital
stamuing if not by routme histological techniques

Hypersplenism 1s subdivided mnto splenic pancylopemia with depres
sion of red cells neutrophils and platelets and splenic neutropema with
a normal red cell count and an inconstant and minor thrombocytopenia
Idiopathic thrombocytopenic purpura may be regarded as a third
varety of the syndrome

Splenic Pancytopema The assoctation of anmwmia, neutropenta and
thrombocytopenia with a palpible spleen and a normal or hy perplastic
marrow 1$ presumptive evidence of splenic pancytopema The anxmia
18 1 some degree hemolytic n about half the cases Sometimes the
hremolysts 18 associated with the presence of antibodies of the type
seen mn acquired haemolytic 1cterus  In other cases 1t can be demon
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18+  MEDICAL INDICATIONS FOR SPLENECTOMY

Felty s syndrome of rheumatord arthritis splenomegaly and neutro
pema may be regarded 1s a type of secondary spleme neutropema
Splenectomy has usually cured the neutropenta and has greatly
improved the general health of the patient (Hutt et al , 1951)

Bantr’s Syndrome

Bantr’s syndrome of splenomegaly with gastro esophagenl vances
18 now regarded as the consequence of portal hypertension In older
patients cirrhosis of the Iiver 15 the usual cause of the portal obstruction,
whereas extra hepatic obstruction 1s more common m children and
young adults Extra hepatic obstruetion may be secondary or more
commonly, due to 2 pimary obliteration of the portal vein—probably
an extension of the neo natal obliteration of the umbnlical ven and
ductus venosus Hypersplentsm mny complicate either type of portal
obstiuction

The portal hvpertension of Banti’s syndrome (leading so often to
fatal heematemests) can rarely be reheved by any means short of a
spleno renal or porta c1val venous shunt (Blahemore, 1947) Simple
splenectomy 1s justified only when rarels the portal obstruction
consists solelv of splenic vem obliteration—a pomt that can only be
proved by portal venography at operation (Hunt 1952) In other cases
splenectomy alone cannot amehorate the major symptoms nd may
well mahe a future venous shunt 1mpossible

Hypersplemsm, evmnced maunly by neutropema and platelet
defictency , 1s common 1n Bant1 s syndrome When 1t 1s present the portal
anastomosi< should be combmed with splencctomy

MarTiy HYNES
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The classic features, based upon these three elements, are too well
Lnown to require setting out i full, but certain aspects are worth
stressing

{a) The degree of violence 1s not infrequently less than that which
might reasonably be considered necessary to cause a splemic rupture

(b) In the ewly stages signs of blood loss may be absent and signs
of pen spleme leakage of blood mimmal Subcapsular tearng may
precede splitting of the capsule and sudden severe hemorrhage

(¢) Associated injuries of a more obvious nature may direct the
attention of both patient and doctor away from the abdomen for
mstance a pamful fracture or dislocation 1n 2 hmb

Taken together, these three factors combine to lay a trap for the
unwary and are a not infrequent cause of discomfiture of the newly
qualified Casualty Officer, who reduces the Colles fracture of a man
knocked off his bicycle and complamning only of the pamn n his wrist
and sends lum home where he goes to bed and dies i the mght of a
ruptured spleen the Sunday papers usually commenting *“Doctor sends
home dying patient’

(d) Evidence of leakage of blood from the spleen can usually be
obtammed by altering the posture of the patient durmg exammation
Tipping hum head down will often cause irritation of the diaphragm
with blood and the sudden onset of a sharp pam referred to the left
shoulder tip This most valuable sign 1s not sufficiently stressed
standard textbooks

{e) Blood 1n the peritoneal cavity can cause mhubition of perstalas,
but normal peristaltic sounds heard with a stethoscope do not prove the
absence of ntrapentoneal blood

(#) Rectal exammation must not be omtted blood clot 1 the
pouch of Douglas giving a charactenstic feel

(9) A plam X ray film of the abdomen may demonstrate an effusion
of blood between the splenic flexure and the diaphragm

Treatment 1s splenectomy combined with blood transfusion as may
be required In an emergency if cross matched whole blood 18 not

readily avalable auto transfusion of unelotted blood from the
Pperitoneal cavity may be mdicated

Torsion of the Spleme Pedicle

Torsion of the splemc pedicle 15 usually recurrent and leads to bouts
of splemc congestion pemsplemtis and sometimes wmfaretion  The
condition 1s uncommon and when diagnosed should be treated by

splenectomy The Ligaments are necessamly long and 1
operation technically easy v ¢ wx and the



CHAPTER XVI

SURGICAL INDICATIONS FOR SPLENECTOMY AND TECHNIQUE
OF THE OPERATION

Variovus indications for splenectomy may be recognized which can
be loosely grouped together as surgical
A Mechanical (1) Rupture
(un) Penetrating wounds
(m1) Torston of the spleme pedicle

B Neoplasia (1) Malignant, Lymphosarcoma
(1) Rare benign neoplasms
C Cysts (1) Parasitic, Hydatids

(1) True cysts hined by eprthelium or endothelium
() False cysts Neoplasm with degeneration,
Hrmangioma and ]y mphangioma

D Inflammation Splenic abscess

E  Aneurysm of the splenic artery

F  With gastrectomy or cesophago gastrectomy for earcmnoma of the
stomach

G In the so called Banti s Syndrome with or without some form of

portal systemic shunt  (See Chapter XIIT)

Rupture or Penetrating Wound

Spontaneous rupture of the spleen occasonally oceurs if the organ
15 already the site of some gross pathologieal change It 1s thus rare
1n this country though an occasional case has been described mn associa
tion with glandular fever

Damage to the spleen from a penetrating wound 1s obviously rare
m cwvil practice but most large series of battle casualties contun
examples usually 1n assouation with a left abdommno thoracic wound
Splenectom;y 15 carried out mn the course of an operation which will very
probably brmg to Light mjuries of 1 more serious character to stomach
diaphragm colon left lung pancreas left kidney or great vessels

Durect violence to the left lower chest may cause rupture of the
spleen 1n aceidents on the road or playing field or sometimes from a fall
which at first seems trivial Diagnosis 1s made by finding

() Evidence of trauma applied to the region of the spleen

(b) Evidence of internal hzemorrhage

(c) Evidence of blood in the peritoneal cavity
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General anvesthesia,
rather than spinal or
local 1s usuallv pre
ferred _good muscular

—felaxation bemng 1m
portant and obtamed
by an ntravenous
relaxant A left pare
medmn meision 18 per-
fectly adequate in most
cases, though some sur
geons prefer o trans
verse or subcostal m
cision exther of which
does,infact grveparty

TS T T T
cularly good 1ccess t0 g (a1.  Hemangioma of the spleen The excised
the gpleen specimen

v Reproduced by permission of the Fditor of the British
Before the spleen (Rep P el o o Surgery
can be drawn mto the

wound the heno renal ligament must be divided and the first step in
the operation {5 therefore to pass the left hand over the con exity of the
spleen which 1s depressed and retracted to the right so that this avas-
cular peritoneal fold 1s put on the stretch and can very sinply be cut
through with curved scissors under direct vision

A very large or very adherent spleen 1s said occasionally to call for
aleft abdomino thoracic mesion for its adequate exposure and removal
but the necessity for this has not amsen mn any of the writers cases
Gross adhesion of the spleen to the paretal peritoneum 1s rare but if
present and 1f an attempt 1s made to draw the organ into the wound
by force tearmng of the splemic pulp may easily oceur with severe
hemorrhage often mcorrectly attmibuted to bleeding from ‘ vascular
adhesions The difficulty can be overcome by ncising the parietal
Peritoneum anterior to the area of adhesionamd carrying out an extra
pentoneal mobilization of the spleen

The vascular attachments should be dealt with by individual
ligation of the vessels both m the pedicle and the gastro splenic higa-
ment mass higatures being avoided In order to conserve blood the
splenic artery 1s secured before the vemn and some surgeons nject
0 5 ml of 0 001 per cent adrenaline 1 order to make the spleen
contract and empty mto the circulation its resers orr of blood Ligatures
n the hilum should carefully avoid damage to the tail of the pancreas

If the operation 1s performed for some disorder of function 1t should
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Neoplasm

Splenic  neoplasms
may necessitate splenec
tomy but are very rare
Ly mphosarcoma 18 al-
most mvar tbly accom
panted by manifest
evidence of widespread
dissemination, contra~
mdiesting operation

Cysts

Cysts, too, are un
common but examples.
are encountered from
time to tune and may
grow to 2 considerable
size Fig 1 shows a
very Inrge eoystic hem-
angioma of the spleen,
weighing 8 1b 12 oz,
remoy ed by the writer

Fic 16 1a  Soft tissue radiograph showing outline of ury: enic
large upper abdominal tumour +hich proved to be a Ane sm of the Spl
hemangioma of the spleen Artery
{Reproduced by permission of the Fditor of the British -
Journal of Surgery This may occasion

ally be diagnosed when

Inrge as a pulsatile swellng with a bruit and sometimes exhbiting

caleification visible in an X ray film Treatment should aim at excision

of the spleen and the aneurysmal essel

Caremmoma of the Stomach

Splencctomy 13 now a routme part of gastric resection for carcinoma
of the upper part of the stomach It allows 2 more thorough ablation
of Iymph nodes and 1s combined in the operation advocated by Allison
with partial pancreatectomy and exciston of the posterior peritoneum
of the lesser sac and the cellular tissue around the branches of the
ccehac axis

The Tect of Splenectomy
Except as deseribed in Chapter XV 1t 1s not usual for any com~
pheated pre operative treatment to be necessary but emptymg and
Leeping emptv the stomach by suction 13 valuable for a distended
stomach may add to technienl dufficulties



CHAPTER AVII

MODERN DEVELOPMENTS IN THE SURGERY OF THE SKULL
AND ITS CONTENTS

Introduction

In the past fivo years progress in the field of neurosurgery has been
on three mam fronts mprovements m the techmque of angiography
and 1ts extension to the vertebral arterial system, the surgery of mntra
cramal +1scular abnormalities which has been made possible by the use
of arteriography, and the modifications of leucotomy 1n the treatment
of mental illness and mtractable pain It 1s mainly with these ady ances,
which are m effect extension and elaborations of existing techniques
that this chapter will be concerned, as the surgery of brain tumours and
the management of head 1njures has seen Lttle change in the past five
years There 1s only one completely new development of note which 1s
the use of radicactive 1sotopes in the localization of cerebral tumours

Neurosurgical Inveshigation

For the localization of bramn tumour delmeation of the 1entricles
and subarachnoid space by air or oxygen still remains the most accurate
method and this method has not been supplanted by arteriography

although a great deal of additional information maj often be obtamned
by the latter procedure

Air Study

For the performance of an air study the gas 1s introduced either
directly nto the ventrcle {ventrculography) through burrholes m the
postenior parietal areas or indirectly via the subarachnoid space by
lumbar or cisternal puncture (encephalography) In the latter method
the air collects in the cisterna magna below the  ermis of the cerebellum
and because of local anatomical relations tends to be directed through
the Foramen of Majendie into the ventricular system Providmg the
air 18 ntroduced sufficiently slowly and the head 1s carefully positioned
the ventricles can be filled 1n more than 90 per cent of cases and then
with movement of the head air can also be directed mnto the sub
arachnoid space round the bram Encephalography will thus give
mformation not only about the ventrcular system but also about the
subarachnoid space and eisternze but the procedure will not be used f
the mntracramal pressure 1s rarsed
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end with a search for accessory spleens which may be present m the
hilum of the spleen the transverse mesocolon or greater omentum, or
retropenitoneally

Given a dry field 2t the end of the operation, the abdomen should
be closed without dramnage, but if there 1s any risk of vascular oozing
or leakage of pancreatic yjuice from a damaged pancreatic tail a
corrugated rubber drain through a stab incision for 1 day or twoisa
safety measure

Post-operative Treatment
Convalescence 15 not often complicated, but post operative acute
dilatation of the stomach and reflex paraly tic 1leus do seem rather more
common after splenectomy than some other upper abdominal operations
and 2n mdwelling gastric tube for 24 hours 18 4 good mvestment
Ropyey Swite
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Fic 171 The normal carotid arterogram Lateral

and antero posterior views In this case the posterior

cerebral artery has filled in addition to the middle and

anterior cerebral arteries This occurs 1n approximately
25 per cent of patients
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The indications for \entriculography and encephalography can be
summarized 1in this manner
Ventriculography for the iy estigation of
(1) Tumours with raised intracramal tension,
(2) Ventricular obstruction with hydrocephalus and
(3) When encephalography has fatled
Encephalography for the mvestigation of
(1) Tumours without rused pressure
(2) Atrophic lesions of the cortex (such as occur in the organic
dement1s),
(3) Sequelw of cranio cerebral mjuries,
(4) Epilepsy

Arteriography

The method of arterrographic visualization of the carotid or verte
bral vascular systems 15 being mcreasingly used both for 1ts essential
value i demonstrating malformations of the blood vessels, such as
aneurysm and angroma and also for the 1nv estigation of brun tumours

Its mmportant feature mn tumour mvestigation 1s that 1t does not
alter the intracramal pressure 15 does ventriculography, and so 1s less
Lkely to precipitate the need for urgent operation Although remark
ably safe 1t does carry the occasional danger of embolism or thrombosis
of the mtracramal vessels, particularly m old people Sensitivity to
Diodone 13 fortunately very rare

Carotid Arteriography (Fig 1) The detalls of the techmque of
njection of the common or internal carotid artery are now well known
and m expertenced hands successful films are obtained mn over 90 per
cent of cases It 1s tho usual practice to take three exposures i the
lateral projection showing roughly the arterzal capillary and venous
phases and two exposures m the antero posterior plane Recently
machines have been devised which take a large number of films auto
matically from which more precise information about the circulation
¢an be obtamed

In the mvestigation of brun tumours the site of the neoplasm will
be revealed by a displicement of the mun artersal, and to a lesser
extent venous trunhs or by 2 demonstration of the small vessels
actually within the tumour or both If the neoplastic vessels happen
to fill wath contrast material as1s more likely with the highly vascular
tumours such as memngiomat~ (Fig 2) or the more mahgnant groups
of ghomas not only will the situation of the tumour be disclosed with
great accuracy but also its pathologieal nature More commonly
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Fre 173 Carotid d

a
lobo tumour Considersble displacement of the middle
cerebral artery can be scen forwards and upwards mn the
lateral view and medually 1 the antero posterior projection
The antenor cerebral artery 138 bowed across the midline
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Fia 172 Carotid arteriogram showing a meningioma in the paretal
region The precise situation and size of the tumour 13 resealed as well as
1ts pathological naturo

however the location has to be deduced from the shift of the mam
vessels and except m the eases of temporal lobe and subfrontal neo
plasms the method generally 1s not as precise as yentriculogriphy
(Fig 3)

With tumours situated 1n the pirasagittal area 1n the ocupital lobes
and m the mudline producing hydrocephalus, the method 1s often of
very limited value

Vertebral Arteriography (Fig 4) This procedure can usually be
performed under local analgesia (Sutton and Hoare, 1951) The vessel
18 punctured through an ntervertebral foramen between the 3rd/4th
4th/5th or 5th/6th cervical vertebree This procedure 15 successful m
about 70 per cent of cases when performed by shilled operators, but as
there 15 this 30 per cent failure rate alternative methods for mjecting
the artery are available such as percutaneous puncture of the artery
as 1t winds round the lateral mass of the atlas exposure of the vessel
by operation at the root of the neck just after 1t leaves the subclavian
artery, or by the insertion of a fine catheter via the right radial artery
up to the subclavian trunk under radiographic control, where 1t has a
tendency to pass durectly mto the vertebral artery (Radner 1951)

Vertebral arteriography has its greatest value in nvestigation of
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Fie 173 Carotid ar

a 1
lobe tumour Conmderable displacement. of the mmddle
cerebral artery can be seen forwards and upwards in the
Iatersl view and medially m the antero posterior projection
The ant rior cerebral artery 1s bowed across the mudline
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Fic 174 “ormal vertebral arteriogram Injection of one
sertebral artery will fill both posterior cerebral arteries unless there
Is an anomaly of the Circle of Willis
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Fiec 175 Vertebral ar dem g a large

of the brain stem and cerebellum The dilated left vertebral artery
has been punctured through the mtervertebral foramen between
the 3rd and 4th cervical vertebrae

anglomata of the occipital lobe cerebellum and bramn stem (Fig 5)
and aneurysms of vertebral basilar and posterior cerebral arteries
Its use mn diagnosis and localization of posterior fossy tumours 1s more
lmted partly owing to the fact that the density of the petrous and
mastoid temporal bones tend to obscure the detuls of the small calibre
blood vessels in this situation Menmgiomata are commonly outlined
occasionally a nodule m a hemangioblastoma may show up and 1t
may be helpful 1n tumours m the region of the pmeal body A shift of
the basilar artery may be demonstrated with acoustic neuromata but
without rehable frequency and 1t 15 of httle value m the presence of
the medulloblastomata cystic astrocytomata or cerebellar abscess
Radio-active Isotopes The need for a method of recognition and
aceurate localization of brun tumours without chsturbing the intra
cramal pressure and with less discomfort and nsh to the patient than
ventneulography or arteriogriphy has long been recogmzed and the

advent of radioictive isotopes gives some promise m this field
(Ashkenazy et al 1951)
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The prmeple determmming their use 1s that mtracranial tumours
tend to concentrate certain 1sotopes more than the surrounding normal
bramn, the proportion varymng with the tvpe of 1sotope and the nature
of the tumour, but 15 18 roughly 6 to 8 times to 1 with an extreme range
of about 100 to 1 With a Geiger Muller counter applied to vanous
arens of the head 1t should be possible to map out the site of greatest
wtivity There are, however, many techmcal difficulties of which an
unportant one 1s that other structures such as the hver the thyrod
gland muscles, ete , may tahe up the 1sotope in much greater concentra
tron than the brun, and the emanation from them may swamp that
from the head and give nise to inaccurate readings

Radioactrve Todine (I*31) has been commonly used for this method
1 the form of Dt 1odo fluoresein or more recently as 10donated human
serum albumen Peyton ef al (1952) using both of these substances
found that accurate localization was possible 1n 94 per cent of cases
when the nformation ohtammed was interpreted m conjunction wath
elimienl data but the method was unfortunately not speeific for bram
tumours as demjyelinatmg conditions and lesions affecting the blood
bramn barner could also give positive results  On the other hand 1t was
found that cystic and necrotic tumours would not concentrate the
1sotope

Another appheation of the method 1s for localization and demarca
tion of subcortical tumours during the course of operation, utiizing 2
specrally designed probe counter of about the same diameter and Iength
as an ordinary bram needle The 1sotopes used with this method hasve
been Radioactive Phosphorus (P%) and Potassium (K*?) Radioactive
Phosphorus emts only beta rays of short penctrating powers (5 to
7 mm 1 bram tissue) so that 4 farly accurate demarcation of the
margm of the tumour 15 possible Sels erstone and Whte (1951) report
that with its use they have located 150 tumours and demarcated 74 of
them with less than 5 per cent of error

A further use for this probe counter 1s for precise Jocalization of &
tumour through a smll burrhole m the skull as a gwde for the msertion
of the biopsy needle when confirming the pathological nature of 2
tumour prior to operation

Spontaneous Intracramal Heemorrhage

The frequent occurrence and high mortality of spontaneous mtra
cramal hzemorrhage coupled with the advances made by artertography
n the mvestigation of vascular lesions has stunulated a great deal of
1terest iIn and expansion of this field of neurosurgery n recent yecars
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The important threc causes arc rupture of (1) a “congemtal’
aneurysm, (2) an angoma or (3) an atheromatous vessel 1in hyper
tensivo v ascular diseso

Congemital Aneurysms

These arise from a congemital weakness of the media of the arternl
wall erther at the branching of man arteries or at the ongmal site of
attachment of an embryonic 1essel

The common situations for ancurysms which can give nise to mtra
cramal hemorrhage are (1) on the suprachnoid portion of the internal
earotid artery, (2) on the anterior cerebral artery at or about its junction
with the anterior communicating vessel and (3) on the middle eerebral
artery near the first bifurcation These three sites give ongin to over
80 per cent of mntricranial wneurysms

An aneurysm m 1ts unruptured state may cause (a) 1n isolated
eramnl nerve palsy (b) attacks of migrune like headache, and rarely
(c) compression of the brun by great enlargement of its sac, but 1t 1s
when 1t bursts and blood 2t high arternl pressure enters the sub
arachnord space that it produces 1ts most devastating symptoms The
Ingh mortality resulting from aneurysmal rupture has been brought to
Iight m recent years and 1t appears that 2bout 50 per cent of patients
who are admitted to hospital and treated conseryatively die from the
mitial or from early recurrent hemorrhage

Subarachnoid h-emorrhage 1s the commonest mamfestation of
rupture, but bleeding may also occur mto (1) the brun substance, to
produce an mntracerebral hematoma from aneurysms set deeply i the
interlobar fissures or (2) into the ventrcles (with a ramdly fatal
outcome) or (3) into the subdural space

Surgical treatment  The present trend in the management of cases
of subarachnoid hemorrhage from aneurysm 13 to carry out bilateral
carotid arteriography as soon after the mitial heemorrhage as the
patient s co operation will permit but 1f the bleeding 15 severe and the
patient appears hhely to die anglography will be requred s an
emergency during the course of the hemorrhage If no aneurysm 1s
disclosed on the carotid system vertebral angiography 1s performed a
fen days Jater Once the aneurysm has been demonstrated and its

position size and presence or absence of a nech defined, there are
two mam lnes of surgical treatment available that of ligation of a
carotid artery (Internal or Common) 1n the nech, or that of 4 direct
attack on the aneurysmal sne through a cramotomy flap

It must be emphasized that at the present time the principle of

surgienl treatment 13 concerned more with the prevention of recurrent
am sure
8
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hemorrhages, of which the peah merdence oceurs during the second and
third weehs after the first bleed than with the rmmediite arrest of
h-emorrhage duning the imtinl rupture of the wneurysm

It 15, however the uncertamnty m the individual ease regarding the
chances of recurrent heemorrhage that make the surgical management
80 difficult

As the mortality and morbidity of surgical treatment (1s will be
shown later) are not inconsiderable, the present trend 1s to advise
operative treatment for the more severe h-emorrhiges and to treat
the mmor bleedings more conseryatively with rest ;i bed for four to
s1x wechs, and to operate on these cases only 1f 4 further h-emorrhage
oceurs

On the other hand there 1s the mmonty view that all ancurysms
should be treated surgically once they have tuptured but 1t 1s unlihely
that this attitude will be generally adopted until the mortality rate
from surgery 15 reduced to 1 much lower figure than 1t 1s at present

Carotid Ligation  This method will reduce the blood pressure mn an
arterial trunk and aneurysm and so minimize the chance of a further
leak and also will permit the aneury sm to shrink 1n size Undoubtedly m
some cases netual thrombosis occurs within the sac  After common
carotid Iigation the mean arteral pressure m the internal carofid 15
reduced about 50 per cent (Sweet and Bennett 1948) The method will
be most effectrve for aneurysms wnsing directly from the carotid artery
less effective for those on the circle of Willis and least for those on the
peripheral branches Its maun hazard hes 1n the fict that if the
anastomosis across the circle of Willis 1s madequate 1schema of the
cercbrrl hemisphere results with the disastrous neurological symptoms
of hemiplegin aphasin etc Manual compression of the carotid artery
m the nech for 10 mmnutes will disclose the more severe grides of
collatern] mnadequacy and 1s prictised as a routine prior to hgation but
a hemiplegia my still develop despite a normal test

The results that may be expected from carotid lgation mn the
tretment of intracranal aneurysms hase recently been demonstrated
by Jefferson (1952) 1n a series of 142 cases

There were twelve deaths within six weeks of the procedure of
which six were due to recurrent heemorrhage from the same aneurysm
There were only two late deths (after six weeks) from recurrent bleed
g at two and s\ years respectnvely after ligation Eleven patients
developed hemiplegias of which four recovered and seven remuned
permanently It would seem that this method 1s remarkably effective
as a prophylactic against a further early bleed but 1s not an absolute
bar to 1ts occurrence and the rishs of 4 late recurrent hemorrhage are
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remote The chance of the deselopment of a permanent hemiplegta 1
about 5 per cent

Open Operation  This consists 1n turning 4 erniotomy flap, remos -
g the mtricerebral clot 1f one 1s present, exposing the aneurysm and
then 1f feasible placing a elip or ligature round sts nech b 1ts junction
with the parent vessel and so excluding 1t from the erculntion (Ing 6}
It 1s howener, sometimes difficult to define o nech whatever the angio
graphic appearinces may have suggested, and the higature may have
to be placed on the sac distal to 1ts pomnt of origin thus leaving < httle
pouch which may possibly lead to the redes elopment of the aneurysm
In a number of cases the aneurysm 1s truly sessile or 1s obscured by a
number of small but important branches, and the surgeon 19 reduced to
wrapping the wall of the aneurysm round with muscle which may have
some effect 1n strengtheming 1t and preventing rupture

The mortalty from these open operations 1s mn the region of 16 per
cent (Falconer, 1952) although some strihing results h+ve recently been
achieved by Norlen (1952) who recorded 44 phtients operated upon
with only three deaths and three permanent hemiplegias Whether these
methods will prevent further enlargement and rupture of the sac
particularly 1n those cases where a pouch 15 left 13 not hnown for the
follow up 18 stall too short and until this 18 known and until a lower
mortality 1s obtaned the indications for open operation must remain
unsettled

It may be generally stated that at the present time the trend 13 to
tegerve the direct attack for those aneurysms which are situated more
peripherally on the «rterial tree and to employ carotid hgation for
aneurysms arising from the mnternal carotid trunk For those on the
circle of Willis there 1s no general rule, if a narrow well defined neck 1s

seen on arteriography exploration 1s justified but for others Ligation
the neck still remains the best method

Angiomata

These are congenital lesions but tend to enlarge and to give r1se to
symptoms m adult ife and rarely mamfest themselves mn childhood
They usually he on the surface of the brain but may be deeply situated
m close relation to the basal gangha or ventricles and some oceur on the
bram stem or 1n the cerebellum In size they vary from almost micro
scoprcal drmensions (but still capable of producing fatal hemorrhage)
to a very large size sometimes covering half a hemsphere

The usual presenting symptom 15 that of epiepsy either focal or
generalized which may exist for many years without demonstrable
physical signs, but eventually a progressive neurological defiat or
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Fic 176 The pre operative arteriogram on the left shows & bitorular aneurysm
srismg from an anomalous calloso margnal branch of the nght anterior cerebral
artery The neck of the aneurysm was hgated and the post gperative arterio
gram shows the parent arters still to be patent but thers 13 no filhng of the sac
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Fic 177 Carotid arteniogram showing a small angioma in
the Luft parietal ares which had ruptured mto the braun sub,

stance to produce a large

be the diplacement of the anterior cerebral arter} acro ¢ the

mudhine The angioma 1s supplied by two branches of the

middle cerebral artery and 1ts smgle draming «em can be seen
emerging at 1ts posterior border
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dementia appears It 15, however, when the angiomata gne rise to
hxmorrhage that attention 1s driwn more dramatically to therr
presence

With the larger malformations the bleeding tends to occur into the
subarachnoid space m 2 similar fashion to aneurysms sometimes
recurring at mtervals of months or vears In other cases, and particu
larly with a small angioma deeply hidden 1n a sulcus, the blood erupts
nto the substance of the brun producing gross neurological svmptoms
(Fig 7) As the effused blood tends to follow the projection fibres from
the cortex towards the internal capsule the tracts are displaced and
distorted rather than transected, and the amount of recovery that may
take place from an 1mtial sex ere neurological disability 1s often surprns
mgly great

These lesions, despite the rapid crculation through them, can
usually be well demonstrated by arteriography and their arteries of
supply easily located Whatever their symptomatology 1t 1s possible
to remove them i about one third of the cases (McKissoch 1950} and
the use of hypotensive drugs to lower the blood pressure has made the
surgery of them much more safe The Iarge arterinl channels are first
higated and then the resultant shrunken tumour mass can be dissected
off the bran surface with httle or no dumage to the Iatter and, if care
1s tahen without hazard to the normal blood supply of the hemisphere

Hypertensive Vascular Disease

This 15 a much less rewarding field of surgical endeavour The
patients are usually older than i the presious two groups and even if
surgery 1s successful the hypertension of course persists and recurrent
fatal heemorrhage a few weeks or months Inter 13 4 common sequel
Moreover the hemorrhage from the usual source of rupture the striate
vessels tends to transect the fibres in the internal capsule so that the
neurological disabilities which result are usually profound and the
degree of recovery disappomntingly small Intellectual function 15 often
severely and permanently reduced and personahty changes are
common

Some 80 per cent of patients with this type of hemorrhage die
within 2 to 24 hours and of the remamder a small number cease bleed
ng spontaneously but remamn with a large hematoma mn the cerebral
hemisphere and 1t 18 this group which may come to surgery The
hamatoma can then be aspirated by means of a bramn needle mtroduced
through a frontal or parietal burrhole An occasional brilhant result 1s
obtamned with the patient malung an almost complete recovery but
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more often he 15 left severely crippled and survives for a few months
only until the next hemorrhage

Abscess

A recent survey by Joomn et al (1951) of 291 cases of bram absccss
has confirmed the value of antibiotics m the treatment of these lesions,
and has also brought to ight some mteresting facts concermng the late
results of treatment

There are three methods of treating bram Abscess in general use
(1) Continuous drunage by tube or marsupialization (2) aspiration
{and stenlization with antibiotics), and (3) exesmion (nsually following
aspration) A striet comparison of the mortahty between these v arled
methads 15 not feasible but 1t 15 evident that the mortality generally
has been substantinlly reduced by the usc of antibiotics for in the
series quoted above the death rate dropped from 58 per cent to 27 per
cent with the use of pemeilhn

The mportant late complications after successful treatment are
those of recrudescence of the abscess and epilepsy In this series
recurrent abscesses formed 1n 8 per cent of cases treated by aspiration
(and all died) whereas none formed following excsion of the abscess

Epilepsy oceurred m about 47 per cent of patients whateyver the
method of treatment and surprsingly, urespective of whether the
abscess capsule ws left 1 the bramn or removed with the sole exception
of abscesses m the frontal lobe where excision of the capsule did result
1~ sigmficant lowering of the risk of serzures

The present trend 1n treatment of brain abscess whether secondary
to ear and sinus infection or metastatic from the lung 1s to use aspira
tion m the first instance This method will be a life saving procedure
1t will control the smze of the abscess while 1ts capsule 1s forming and
will permit sterthization of its contents by the miéroduction of ants
bioties The changes 1 size of the abscess can be followed by X rays
after the msertion of thorotrast which 1s taken up’ by the capsule
within 7to 14days Inover one third of the cases there 1s more than one
loculusinthe abseess and theantibioticmay not penetrate nto all of these
50 this condition should be borne in mind +f the patient s sy mptoms and
signs do not ymproy e with shrinkage of the demonstrable abscess

‘When 1t 15 judged that the capsule 1s well formed usually between

3 to 6 weehs after the commencement of treatment the abscess should
be excised 1f readily accessible Ifsituated deeply within the hemisphere
or 1 an evocatiy e area of brun treatment by aspiration without excision
will gre the best functional result Whatever treatment is adopted
ant1 convulsant drugs should be taken for several years
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Leucotomy

For certun types of psy chiatric disorders pre frontal leucotomy and
allied procedures have achieved an established place 1n treatment and
providig there 1s careful selection of cases the effects of the operations
are generally predictable and the results satisfactory

The operation which up to the present time has been most com
monly used has come to be known 1s the standard operation and as
advocated origmally by Freeman wnd Watts (1942) was 4 blind pro
cedure, the white fibres being divided mn the plane of the coron~l suture
by an mstrument mserted through 2 burrhele placed 3 em behind the
orbital margmn and 5 em above the 2y gomatic arch This operation has
the greatest therapeutic effect but 1s also more hable to be associated
with undesirable personality changes As the extent of the mnession
the frontal lobe tended to vary from patient to patient and often from
surgeon to surgeon an open operation through 2 cranotomy flap
was devised by Poppen (1948) and the diviston of the fibres was made
under direct vision which made the extent of the section more precise
and also permitted complete hamostasis to be achiey ed

The modern trend 1n psychosurgery however, has been concerned
with the search for cert1n arens in the frontl region drision of whose
connections might produce the desired therapeutic result without ny
persomlltj, change Thesc operations were based on the hope that there
wa§ Shyme selectinity of function 1n the frontal areas and that the effects
of I6ticotomy were not decided solely by the amount of cortex detached
1e that there was a qualititne as well as 2 quantitatn e relationship

The modified operations all have one feture m common that of
mterruption of the cortico thalamic connections 1t some part of ther
course, and they have been mspired and influenced manly by the
knowledge obtamed from strmulation wnd ablation ewvperiments n
ammals and the effect of these on autonomic reactions and beh rour

These selectns e operitions have been directed at four main sites n
the brain

(1) The supero Interal convexity of the frontal lobe (Brodmann
Areas 9 wnd 10 partly or completely )
(2) The orbital surface of the frontal lobe
(3) The 1nterior cingulate gyrus (Brodmann ares 24)
(4) The thalamus
The precise type of operatine mterference has also varied some
surgeons have advocated nctunl excision of the cortex of the area
concerned Gyrectoms (Penfield 1948) or Topectomy (Pool 1948)
by open exposure Although « precise method 1n some ways 1t has the
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chisady antage of interfering with the blood supply of ad)acent cortex
and more mmportantly, of lexving a rw area which may act s an
epileptogenic focus—and 1n fact the operation has an mcidence of
epilepsy of 14 per cent

Another method, lso by open operation 1s to make 1 small mcision
1n the cortex and then divide the whute fibres at their junction with the
grey matter, 1 comparitively avascular plane—*‘Cortical undercuttmg”
(Scoville 1949) This has the advantage of avording 2 large scar and
should not nterfere with the blood supply either of the cortex which
has been undercut or that adjacent to it

A third method 15 a closed or blind’ procedure smmilar to the

standard operation in which the white matter 13 divided on a deeper

sub cortical plane through a burrhole on the convexity of the shull
or n the case of areas 9 and 10 by an instrument mserted through the
conjunctival sac and orbital roof—the controversial operation of
transorbital leucotomy

In general the open operations are more precise i the amount of
tissue damaged and less liable post operatively to be followed by
mtracerebral haxmorrhage for any bleeding points can be seen and
arrested, but 1t 1s a major procedure for the patient and can only be
done m a fully equipped neuro surgical department The “bhnd”
procedures are less precise and more uncertam in the degree of
fibre mterruption and post operative bleeding may oceur from un
witting damage to vessels but the nature of the operation 1s a more
mnor one

A further method and one which 1s quite separate 1n 1ts approach
from these already mentioned 15 that of destruction of the dorso medial
nucleus of the thalamus by electro coagulation a needle electrode being
mserted mto the nucleus by means of a stereotaxic apparatus {Spiegel
and Wyaus 1949) Omentation of the apparatus and needle 1s obtained
by reference to a fixed part in the bram the pineal body 1f 1t 18 calaified
or other anatomical features at the posterior end of the third entricle
which ean be demonstrated by air encephalography

Although a most ingenious method 1ts results so far do not appear
to be any better than the other procedures the mortality 1s certainly
no lower and 1t 1s a method which can only be used m special centres
by teams shilled mn the procedure

. The yarious sites and procedures can now be surmmed up mn this
ashion

(1) Standard operation of Pre frontal Leucotomy
(@) Blnd

(5) Open’ method
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(2) Superior Frontal Convexity (Areis 9 and 10 Brodmann)
(a) Guyrectomy or topectom)
(6) Open undercutting
(¢) Blind subcortical section
(1) from above, or
(n) transorbital
(3) Orbital Surfice
(a) Topectomy
(b) Open undercutting
(4) Cingulate area (Brodmann 24)
{a) Gvrectomy
(6) Open undercntting
(5) Thalamotomy Stereotaxis
The results of these diverse operations have tended to confirm the
fact that there 1s little selectivity of function m the frontal lobes and
that as far as the frontal operations are concerned 1t 13 the amount of
bran detached rather than its situation wineb 1s the important factor
m the result
In general the present tendency 1s to advise the standard’ opera
tion for patients with severe symptoms and to employ = lesser pro
cedure 1n patients with milder svmptoms who are not insane The lesser
operation commonly favoured at the present time 1s that directed at
the superior frontal convevity (Brodmann areas 9 and 10) because of
its easy accessibility either by open’ or “blind ’ operation

Complications

Severe personality changes have already been mentioned The
mortality rate 1s between 2 and 3 per cent , although higher and lovwer
rates have been recorded from different chnics Death 1s usually a
result of heemorrhage or sepsis although 1t occasionally oceurs later
as a result of neurological damage (Meyer and McLardy 1948) The
maidence of epilepsy 1s probably 1n the neighbourhood of 8 to 10 per
cent but the fits tend to improve and are usually easly controlled with
ant1 convulsants

Results

Since leucotomy 1s essentially the treatment of a symptom-—that
of emotional tension the benefit obtamed in any mental sliness will
depend largely on the emotional state associated with 1t

The results 1 speafic syndromes have recently been assessed by
Curran and Partndge (1952) from their own extensive experience and
their conclustons can be summarized as follows
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Schizophrema  In general rather more than one third of any series
of well selected schizophremes who would otherwise be permanent
hospital mnmates are benefited sufficiently to be able to le wve hospital,
although by no means necessanly cured About one third of the re
meunder are improved 1n that they would be able to lexd a less restricted
ife wnd become less difficult nursing problems  Persons of good previous
personality whose symptoms were of sudden onset and w htch pursued
4 fluctusting course have the hest prognosis wheres those with the
simple detertorating type of sllness of msydrous onset and with emotional
flatness show the least improvement In parwnoid patients where the
personthiby 1s relatvely well preserved the tension and distress assoct
ated with the delusions may lessen considerably although the delusions
prrsist

Affective disorders In mvolutionnl melancholin about two thirds
of the patients may be restored to near normality, always providing
that the pattern of the 1llness has not become fixed and that 1t has not
persisted without fluctuation for more than two jears

Tn manie depressive psychoms those cases with a previous history
of only depressive phases (the larger group) tend to do better than those
with mame attachs In the latter type of illness the tendency for the
attachs to recur after operation 1s greater and difficult post operative
personahities are common

Obsessional states  Some of the most strihmng results are seen 1n
this group, and providing the symptoms have not become too entrenched
the vast majonty of these patients will show symptomatic tmprovement
The obsessional pattern remains but the distress which 1t causes the
patient 1s much reduced Those cases in whom the obsessions take the
form of rumunation, phobias and compulsive thinking usually have a
better prognosis than those presenting with ritualistic behaviour

Leuncotomy for Pamn

Thns procedure 1s of great value m the treatment of intractable pain
where operation on the peripheral nerves or spimal cord 1s erther not
feasible or has fuled

Teucotomy does not mterfere with the perception of pam and
certanly does not abolsh the normal reaction to pamful stimuli but
1t does elmunate the distressimg emotional over reaction to contmuous
pain  For mstance a4 patient after o successful leucotomy will not
complun spontaneously of pam but if pressed usually admits that ns
pam 1s still present and possibly as bad as 1t ever was but will state
that 1t no longer worrtes or distresses hum and he can put up with 1t

The operation has 1ts best use in the treatment of those patients
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(2) Superior Frontal Conyexity (Arcas 9 and 10 Brodmann)
(a) Gyrectomy or topectomy
(b) Open undercutiing
(c) Blind subcortical section
{1) from ~bove, or
(n) transorbital
(3) Orbital Surfrce
{(a) Topectomy
(b) Open undercutting
(4) Cmgulate arer (Brodmann 24)
(@} Gyrectomy
() Open undercutting
(6) Thalamotomy Stereotixis
The results of these diverse operations have tended to confirm the
fact that there 1s httle selectrvity of function m the frontal lobes and
that as far as the fronta) operations are concerned 1t 1s the amonnt of
bram detached rather than 1ts situation which 1s the important factor
m the result
In general the present tendency 1s to advise the standard” opera
tion for patients with severe symptoms, and to employ a lesser pro
cedure mn patients with milder symptoms who are not msane The Jesser
operation commonly favoured at the present time 1s that directed ab
the superior frontal convexity (Brodmann areas 9 and 10) because of
1ts easy accesstbility either by open’or ‘blind operation

Complhcations

Severe personality changes have already been mentioned The
mortality rate 1s between 2 and 3 per cent , although higher and lower
rates have been recorded from different chmes Death 1s usually a
result of hemorrhage or sepsis although it oecasionally ociurs later
as a result of neurological damage (Meyer and McLardy 1948) The
meidence of epiepsy 1s probably m the neighbourhood of 8 to 10 per
cent but the fits tend to mmprove and are usually easily controlled with
anti1 convulsants

Resulis

Since leucotomy 1s essentially the treatment of a symptom—that
of emotional tension the benefit obtamned n any mental iliness will
depend largely on the emotional state associated with 1t

The results m specific syndromes have recently been assessed by
Curran and Partridge (1952) from therr own extensive expertence nd
their conclusions ean be summanzed as follows



CHAPTER AVIIT
/'THE SURGICAL TREATMENT OF HYPERTENSION

DuRING the last twenty years the surgieal treatment of Hyperten
sion has been «ttempted on 2 large scale, reaching a climax in the years
1948 51 Lumbo dorsal sympathectomy, varymng from the lower
operation of Adson to the total sympathectomy of Grimson has been
performed n an attempt to reduce the blood pressure by opemng up
the “splanchme pool , to mmprove the renl errculation and perhaps to
denervate the adrennl glinds The nuthor has had considerable expern
ence of an operation mvolving removal of the sympathetic chain from
the 4th dorsal ganglion to the 1st or 2nd lumbar mnvolving completc
removal of the splanchnic nerves

Undoubtedly many patients have been greatly bencfited by the
operation, which 18 severe and wvaolves two stages one for each smide,
but also many patients have recerved httle or no permanent reduction
of blood pressure lovel and a few, 2 6 per cent have died as the result
of the operation

The mmportant stage of the treatment by sympathectomy 1s not the
operation itself of which many vareties have produced both good and
bad results, but 1n the assessment and selection of patients for surgery
Many of the most startlingly beneficial results have been obtained n
patients with “malignant complications of papilleedema retimtis and
mmpaired renal function In such patients the probable course of the
untreated disease leading to blindness and an early death often justafies
a major surgical procedure which may restore the faiing sight and
return the patient to a useful hfe which 1s prolonged, even at the risk
of death or a long mcapauty as the result of an unsuceessful operation

The hardest patients to assess are those suffering from ° essential
hypertension”  Certain factors are leading powmnters m makng the
decision

1 Symptoms may he entirely absent and the patients general
condition good Such a case I am very reluctant to submt to
operation

2 Symptoms of headache shortness of breath, dizmmness and

palpitations may be severe enough to cause nvalidism Such
a patient will be considered
Cardiac damage majy be progressive as demonstrated by screen
ing and by electrocardiography In such cases a successful
operation will delay the progress of the heirt deterioration and
211
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with pamnful progressise malignant disease for whom hife expectancy 1s
comparunvely short and who do not obtam adequate relief from
analgesies but 1t has 1lso been successfully used for the crises of tabes
dorsalis the thalamic syndrome, eausalgia and phantom Imb pam
The extent of the leucotomy 13 mportint for although modified
procedures have been advocated for the successful control of pamn 1t
will often be found that their effect 1s shorthi ed, and although a more
extensive operation ¢in 1w 1vs be done as 2 second step for patients
who have 1 longer life expectancy, the use of the “‘standird ’ operation
n the first 1nstance will usually be found to be the best It must be
retlized, however that with this type of patient, who 1s otherwise
mentally normal, the degree of flattening  apathy and lack of drive
that results 15 considerably greater than m a patient suffering from a
psychiatric disorder and 2 successful cure of the pun 1s not often
assocrted with a return to full work
VALENTINE LoGUr
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'
advaneing renal disetse, whom I expect to die within mx months  On
the other hand, 1f T thunk that the Lidneys will nst Jong enough for the
patient to enjoy a possibly succossful result of the operation, such 13
restoratson of eyesght and cure of ather disabling symptoms, then I
will try even 1f only a subdinphrigmatic operation 1s performed

A girl aged 17 was found to be virtually blind due to wdema of
the optic discs and hremorrhage into the retina  Her blood pressure
wns Ingh, 220/160, and her renal function poor (Uren Clerance 40 per
cent, Blood Urea 60 mgm /100 m})

We judged her to have glomeruloncphritis but thought operation
justifinble  After operation her eyesight recovered to 6/6 and she was
symptom free for one yenr, when she went mto comn nd died of rentl
fatlure During that year she was at work for nine months and could
pursue her hobby of embroidery We watched her renal function
deterorating 2t three monthly tests

The hardest factor to estimate 1s the pitient’s state of nund  An
mtrospective, worrying patient 1s not a good subject for operition,
symptoms are magmfied and post operatrie disabihities are likely to be
out of all proportion On the other hand, many patients are much
better mentally if they hnow thaf something may be done for them
It 1s mmportant to get to know the patient before passing final judgment

From this sccount of the selection before operation it will be seen
that the physician and surgeon both play their part and mahe a decision
a unanmmous decision, to operate

The vanous tests to estimate the likely outcome of sympathectomy
are quite unreliable and routme performance of sed
pressortests are not now considered worth while  Simularly, the response
or not to hexamethomum compounds gives little mdication of the
operation result Tt 1s nportant that the patient should not be misled
mto expectng a cure someone will always divulge the blood pressure
mn after years but they must expect a relef of symptoms and lessening
of the danger of early cerebral catastrophe or carciac or renal failure

Crediting operation results on these lmes they are good mn a series
of 150 patients All had been carefully selected and were co operative
none expected to be a complete chncal cure, and I believe such a4 thing
15 mpossible even though the blood pressure may be normal seyeral
years after opertion

The operation of my choice 15 transthoracic, through, the bed of the

ninth b, opcning the pleura and Temoving the sympathetic chamn from
the yunction yith the topmast-reatro ne the
nd I

N pursmng the chun behind the diaphragm b,
splitting the crus  The great splanchmic 1s remos ed down to theg(::elm)c
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may frequently cause a defimto improvement in the ECG and
the sizo of the heart
4 Renal function must be good enough to stind two severe
operitions I have usually set 1 standard as judged by the
intravenous pyelogrim—good enough concentration to see the
anatomy, and the Urea Clearance Test—ymimmum of 33 per
cent of normal, together with a blood urer of not above
90 mgm /100 ml
These last figures, of course, represent 2 poor nish case, but
1f the other indications are positivo, still llow operition
Macroscopte heematurin I regard a9 an absolute contr:
mdication
5 The age of the patient 1s not very matersal but the younger the
better the operation 1s talen as 2 rule and, withmn the hmitations
of phyvsieal damage to heart and Lidney s, the better the result
As 1 general rule tho arbitrary age of 50 18 taken 1s It to the
mnjor sympathectomy after that age I recommend - more
Imuted type of subdiaphregmatic procedure on the lmnes of
Adson s operation Tlus 15 quite arbitrary and depends on the
patient s general condition remembering thit women usually
do better than men
Some of the best results are obtuned 1n women who have
been found hvpertensne during pregnancy, the conditron per
sisting after delivery but not being nccompamed by albu
minuna The best result so far 1s m 4 child of 12 who h1d a strohe
at the age of 11 with 1 hemiplegia which had mostly cleared
he had hemorrhage and exudate 1n the retina but normal renal
function This boy was thought to have a pheochromocy toma
but gave no positive tests and ndeed, none was found on
exploration, the sympathetic chuns were therefore removed
from T 4 to L 2 at an mterval of two weehs Now, four years
later he has a blood pressure of 120/80 (pre operativelv 200/150)
wd 1s a normil boy of us nge except for a footdrop bemg the
remams of his right hemuplegin
6 Attacks of heart fulure are not a contrundication and may be
relieved by operation but such a patient may be undergoing a
gruwve risk of denth duning or shortly after the operation
7 A stroke 1s not 2 contrund:ieation provided that the patient has
mnde sufficient recovery to be nerly or quite bich to normal
Summmg up these pomts and trying to estimate the probable

untreated hife of the patient will requure considerable mvestigation and
observation I will not operate upon such patients as have rapdly
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by papilledema or retimitis there 1s frequently 1 dramatic subjective
1mproy ement withm 10 days, even though the ophthalmoscopte appenr
ances are unaltered for several weehs

Eventually 1 about six months most patients feel and look much
better than before operation and are gratcful for the treaxtment The
blood pressure, as we know, will usually nse agun but often to a ¢ qafe”
level, and undoubtedly more stable to emotional stimulation

A few elderly patients often men, with malignant hypertension
bad kidneys and faihng sight respond to a limited subdiaphragmatic
romos al of the sympathetic chun from D12 to 1.2, togother with the
tewmw Both sides may be done 1t one
session and even though the renal or eardiac fulure eventually super
vene sight may berestored In these patients the fall of blood pressure
13 not marked but again 1t becomes much steadier

Partial removal of the adrenals m1y be performed with both types
of operation but the value of such 4 procedure 13 doubtful and the nishs
of operation may be mncreased

Chronic pyelonephntis 1s 2 lesion causmg hypertension and, if 1t
should affect only one kidney, then removal of that kidney m~y cure
the hypertension If the high blood pressure 15 of long standing, then
the other kudney may be secondarily daimaged and nephrectomy 1s
contraindicated

A unilateral renal lesion causmg hypertension must obstruct the
afferent arterioles or the main renal artery Hydronephrosis or tuber
culous lesions do not cause hypertension although 1t may be super-
mposed

A patient with mahgnant hypertension was found to have a
functionless left kudney which proved to be destroyed by a longstanding
hydronephrosis The other hidney function was not normal but adequate
Left nephrectomy caused no mmprovement m signs or svmptoms
Bilateral lumbo dorsal sympathectomy was performed eight months
later and the patient responded well Now three years after the last
operation she 1s symptom free eyes normal blood pressure 170/100
and feels and looks very well The urea clearance of the remuning
ladney 13 50 per cent normal having mproved from 40 per cent
Another patient with mahgnant hypertension and a functionless

nght Jadney containing a large caleulus had normal function 1n the
left ladney Right nephrectomy has mmproz ed her to such a degree that
ll symptoms have gone and the blood pressure two years later, 1s
140/95 The removed ludney was small and atrophie with meroscopic
evidence of chronic py elonephntis

Patients with hypertension which respond well to nephrectomy are



214 THE SURGICAL TREATMENT OF HYPERTENSION

ganglion and the kidney s and adrenals can be palpated and, 1f necessary
mspected and pieces removed for biopsy The two sides are done at a
mmmum of two weeks’ interial

In the mmmediate post operative period the bload pressure may be
very low, but the pulse should reman good 2nd the colour pink Tam
very much agamst any boosting” of blood pressure by drugs, 1t will
return to 1 worhmg level and meanwhile the head down position and
very occasionally leg bandaging 1s all that 1s required Urmary output
may be very restricted for a few days if there 18 much hidney damage
but the blood urea usually returns to pre operative normal within a
week

Chest complications are few, but an effusion which needs aspiration
appears occasionally and on two occastons a chylothorax has developed
after dumage to ccehie lymphatics both settled down with aspiration

Post operative pamn 1s the real bugbear of the operation Some
degree of deep pan follows all operations on the sympathetic nervous
system, but 1s usually transient and not very severe After a large scale
ganglhonectomy for hypertension the pain may be very severe and
prolonged Great care 1s taken to avord damage to mtercostal nerves
by carefully raising the ganglon and cutting the ram commumcantes
and the minth nerve 1s divided proximal to the site of rb section The
severe pan 1s usually centred on the epigastrium and round the ribs,
18 worse at nught and during maetivity and usually reaches a peak of
mtensity about the 7th 10th day after operation No peripheral nerve
blocks make any difference 1t 15 ameliorated by hot or cold packs to
the chest wall posteriorly and movement Oceastonally such a pam
peraists for weeks but mn that case an mtercostal nerve has often been
damaged and can be blocked or divided proximally

In the mmediate post operative period anorexia abdomnal dis
tension and flatulence are often annoying but this 15 usually over by
the fifth post operative day A duodenal or gastric ulcer may flare up
and must be watched carefully because lesions of the upper mtestinal
tract no longer cause pan  In spite of these troubles most patients are
up and about m from 2 5 days and ready for the second oper«tion 1n
2 3 weeks

Convalescence 15 prolonged 3 5 months and arrangements must
be made beforehand for relief of all domestic and business burdens from
the patient Postural hypotension 1s often troublesome for some time
and may require an abdominal binder or leg bandages Patients should
be mstructed to rise slowly from the Iying or sitting position

Symptoms of headache palpitations and fear are reliev ed m
nearly all patients suitable for operation if the sight has been affected
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v CARCINOMA OF THE BREAST

Early Diagnos:s

The hreast remawns the most frequent site of cancer m women
Diagnosis at an early elmical stage offers the greatest hope of combating
the disease until some new and as vet undiscov ered diagnostic method
becomes avmlible Even early diagnosis does not ensure that we are
dealing with an “early careinoma —a msleading term—but at least
1t makes this possibility more likely than if the disease 1s elimeally well
est ibhished when we first encounter 1t Two tendencies 1o recent years
have contributed sigmficantly to an 1mprovement 1 the outlooh for
careinomn of the breast because they tend to lead to earher diagnosis
The first has come from the patients themselses, many more of whom
are now reporting their disease at in earhier cimeal stage The second
has come from the teaching schocls where the emphasis has passed from
the academic contemplation of the refinements of different1al dingnosis
to the rmportance of recogmzing the urgency of establishing by evplora
tion the nature of a doubtful lump The fallibility of clinical diagnosis
15 at last accepted and 1t 15 now recogmzed that however experienced
we are we cannot differentiate with certaunty on clinical grounds alone
between the non malignant and the early malignant sweling  F xplora
tion can alone reveal its true nature Sumiarly 1t 18 now agreed that
a period of obsertation 13 no longer justifiable n the treatment of the
doubtful breast lesion Exploration 1s the only proper procedure if there
39 the shghtest uncertunty and we have therefore come to regard the

biopsy of a Jump n the breast as an emergency operation It 1s for
this reason that the names of all such patients as well as those with
established carcinoma should be placed upon a special waiting hst so
that arrangements can be made for their very early admission

Reomentation of our ideas of the presentmg chimeal picture of
caremomn of the breast 1s also resulting m earher action It 13 now
accepted that a swelling m the breast of a woman of any age 13 cancer
until 1t 15 proved otherwise—that on inspection the configuration of the
breast 1s normal in  early careinoma —that on palpation a hard lump
m the breast unattached to the shmn 1s the earhiest sign of carcinoma—
that the cardinal signs  adherence to the shan, a retracted nmpple and
palpable axilary glands are the signs of long standing advanced
crremoma—that the macouracy of the elinical findings 1s greatest in the
stout patient 1n whom fat conceals from palpation both the tumour

21"
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very rare, although the blood pressure may be within normal hmits
s1x months after such an operation, so 1t may respond in certamn patients
to any major operation Unless the remaining hadney 1s good and the
removed kidney had obstructed arterial flow the final result will be bad

Removal of the worst of two damaged but functioning, hidnoysisa
very bad operation If any shadow 1s seen on ntreyenous pyelogram
on the supposed bid side and the other kidney function 1s not wathmn
normal himits then all treatment should be directed at snlvage and not
destruction There 13 no doubt thit o switable sympathectomy and
splnchnicetomy may mprose hidney function after 4 period of time
Particulwrly must the surgeon beware of the hydronephrosis that shows
no shadow on ntravenous pyelography bub yet 13 secreting when
examned by ureteric citheterization and travenous dye A hydro
nephrosis on the other side may not be so large and may show on
pyelography and tempt the unwary to remove the poorer of two poor
Lidneys Lumbo dorsal sympathectomy 1 such a case wall often cause
1 remarhable contraction of the renal pelvis and « greatly improved
p3 elogram besides the benefit to the patient s hy perpretic condition

A suprarenal medullary _tumour, phzochromocytonia will cause
hypertension, sprsmodic and rapidly becoming mahignint  Such hyper
tension will be cured by removal of the tumour and the cure will be
complete unless a second tumour 13 present

E G TuchwELL
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embarhing upon either This can only be done effectiy ely 1f surgeon and
radiotherapist first see and discuss the case together

Radical Mastectomy

Radical mastectomy combined with radiotherapy remuns the best
treatment 1vailable for Stage T and IT cases  Our objectin es in earrying
out this operation are to erwdicate the disease and to aclues e thus without
mortalits or morbadits It 13 not the purpose of this survey to describe
the operation A detuled techmeal aceount has been given by Riddell

1948

( M)orlalzly In 11,014 radical mastectomies performed by 22 British
surgeons and collected by Cade (1948) there were 182 denths—a
mortahty of 1 65 per cent

Morbidity  Curiously enough the morbidity 1s more worrying than
the mortality following the operation of radical mastectomy Such
complications as necrosts of the skin edges and  poor functional result
are still seen wath greater frequency than one would expect following
an operation which has been abundantly practised by mnumerable
surgeons all over the world for over half a century These particular
sequelze are essentially - reflection on the yjudgment or the executine
shill of the operator and not upon the operation itself Turthermore
such indifferent results become known and because they lose nothing
i the telling may have a sertous deterrent effect upon patients con
templating advice about a newly acquired lump in the breist It 1s to
be remembered that we are operating under almost 1der) conditions—
the patients are constitutionally well and often near the prime of Iife,
the anatomy of the area 13 normal and not distorted as 1t might be
and there are none of the embarrassments associated with operations
within a body cavity A very high degree of technical excellence should
therefore be our arm both in regard to the thoroughness of the dissec
tion which has as 1ts objective the extirpation of the discase and m

regard to the care with which the flaps are first raised and later
approumated which can so much determme the degree of ultimate
functional disability

The Prevention of Functional Disabthty Functional disability

usually takes the form of restmicted moyement at the shoulder and 1s

doubly undesirable snce 1t not only seriously reduces the range of

usefulness of the limb concerned but aggravates by constant reminder

the psychological trauma resulting from the operation

e Sy e e e e deend o

Functional disability 18 due to :ho?t S ila remaining unmparred
age of skin m the axillary area which
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and the glands—that “no case 19 as early as 1t scems” and that negatie
axllary findings and non 1dherence to the shin are compatible with the
presence of metastases in glands which cannot be palpated chmeally
and finnlly that the urgency for mvestigrtion 13 greatest mn those
patients m whom the cardmnal signs are absent and the diagnosis 13
uncertain because 1t 13 with these patients that the chances of cure are
Inghest

Biopsy

The term bropsy may not be enttrely satisfactory, but i this con
nection 18 fiminrly used by most surgeons to mean the exploration of
A lump mn the breast In =ll donbtful cases + biopsy must be advised
and the patient’s permission obtaned to remove the breast if in their
mterests this course seems advisable An 1nasion should be made
direetly over the lump when 1t will immediately become apparent
whether 1t 1s solid or cystic  If the swelling 18 revealed to be a cyst this
should be excised If solid 1t 1s recommended that the maesion should
be carried through the centre of the swelling when 1t will be apparent
to an experienced surgeon 1n eight out of ten cases on naked eye
mspection whether the lump 15 defimtely malignant or defimtely
mnocent  If necessary the swelling vin be completely excised with the
diathermy and examined away fiom the breast In the small propor
tion of cases in which doubt remams after euttmg mnto the lump, tvo
courses are open to the surgeon He may either hand i1t over for
mmmediate frozen section or close the wound and send the specrmen to
the laboratory The frozen section techmque 1s a great contenience
and 1n the hands of the few 1s reliable but 1t 1s + matter of experience
that 1t 15 1 just those cases m which the surgeon 1s stall uncertam after
cutting mto the tumour that the pathologist also has most difficulty
m malung up luis mind  For this reason unless the faciities wwailable
are exceptional 1t 13 wiser to allow the pathologist the extra time
necessary to dehydrate the specimen thoroughly, with the advantages
m staimng and exammnation which such preparation makes possible
While a second anzsthetic may be ry the delay occasioned by
this more cautious method 1s not great An unhurried examnation can
be carried out and a rehable report obtamed within 24 hours of sending
the specimen to the laboratory

Treatment
Stages I, II
Treatment 1s a radio surgieal problem and the parts to be played
by X rays and by surgery must be determined separately before
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before sewing up the flaps at the end of
the operation 15 18 follows Elevate the arm
strught nbove the head 1 this posttion the
upper Iimb mahes 1ts maximum demand
upon the shin of the auilla that 1s to sy,
this position gives the measure of the exact
amount of shin requred 1n the axlla to
allow full and unrestricted moxements at
the shoulder post operatively (Fig 2) Start
the approuimation of the flaps by shding
the shun of the Iateral flap well up into the
aulla so that an adequate supply of shin

12
2
—

Fio 193 A
patient was treated by pro operatne
1radation follawed by radical mastectomy
with an immediate shin graft Thy
full range of movement at the shoulder

shin short case This

ere 13

Fic 192 The arm raised The

drawing shows the correct posi
tion of the upper hmb before
closing the wound the shm of

the lateral flap shonld be pushed

well up mto the axilla (arrow)

before suturing

mnthisareaisassured This shding
minceuvre may result m 2 gap
between the flaps Iower down on
the chest wall bus this 1s a small
price to pay for ensurmg full
range of movement The gap
should be grafted there and then
unless the condition of the patient
at the end of the operation 1s
unsatisfactory If this 15 the
case as 1t may be with an elderly
patient, no harm 1s done by leav-
ing araw aret and grafting early
n convalescence, usually at the
time of the first major dressing
In concluding the review of
thisdisabiltty 1t should be empha
sized that while 1t 13 not m our
power to prevent physical dusfig-
urement following mastectomy 1t
1810 our power to prevent phy s
cal disablement and 1t 15 recom-
mended that the following pre-
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has the effect of tightenmg the axullary fold and so restricting move
ment This can come about m two different ways

By loss of shin  Marginal flap necrosis resulting in shin loss occurs
1f the blood supply of v flap 15 damaged during its elevation This
aceident most commonly oceurs to the Iateral flap as the dissection
approaches the anterior border of latissimus dorst which corresponds
with the deepest part of the wound, 1t 13 usually due to hurrymg this
part of the rcflection m a field obscured by hamorrhage The blood
supply may also be cut off from the edges of both flips by the use of
tension sutures and with the same result Both are surgical mjuries
Both result m varving degrees of margmal shan loss, which 1f not
promptly exciged wnd replaced with fresh skan will result in some loss
of function at the shoulder

As soon therefore as 1t becomes clear that an area of shm has been
deprived of 1ts blood supply no time should be Jost 1n exaising the dexd
portion To wat for the devitahized ares to slough off of 1ts own accord
15 to prolong convalescence by many weehs The denuded aret should
be skin grafted s soon as the local bacterology offers a reasonable
chance of 2 take’

By displacement of skin—n the ‘skin short’ case Functional
disability 18 particutarly lible to oceur m the slan short case unless
special steps are tahen to prevent its development The shin short’
case 13 one mn which 1t 1s judged that 1t will not be possible to close the
wound completely following mastectomy A shortage of shin 1s
commonly encountered 1n all men and 1n women with small breasts or
with large tumours 1 olving the four quadrants

The errcumstances which majy arise are as follons

In closing the wound at the end of the radical operation a shortage

of shin becomes apparent this can tempo
rarily be overcome by brnging the arm

) down to the side this action has the effect

of relieving tension at the time and so

allowing the flaps to be brought together

» 1t should never be done (Fig 1) By this

o mneuvre shin 13 borrowed—by displace

ment—from the axilla and upper arm to

close the upper part of the chest wound

thereby creating a shortage In the axllary

Fro 191 The amm to the mde aren and leaving the patient with the

while closing the wound This

position precisposes to a suff  foundation of 4 permanent functional

shoulder The small arrow n disnbility

dicates the direction of dis
placement of the axillary shin The correct procedure to be adopted
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before sewmng up the flaps at the end of
the operation 1s as follows Elevate the arm
strught above the head, thus position the
upper Lmb makes 1ts miumum demand
upon the shin of the aulla that 1s to say,
this position gives the measure of the exnct
amount of skin requred mn the axlla to
allow full and unrestricted moyements ab ‘
the shoulder post operatively (Fig 2) Start
the approximation of the flaps by shding
the shin of the lateral flap well up nto the
axilla so that an adequate supply of shin

Fie 192 The arm rawsed The
drawing shows the correct pos1
tion of the upper Iimb before
closing the wound the skmn of
the lateral flap should be pushed
well up nto the axilla (arrow)
before suturing
m this area1s assured This shding
manceuvre may result in a gap
between the flaps lower down on
the chest wall, but this 1s a small
price to pay for ensuring full
range of movement The gap
should be grafted there and then
unless the condition of the patient
at the end of the operation 1s
unsatisfactory If this 1s the
case as 1t may be with an elderly
patient, no harm 1s done by leawv
mg a raw aren and grafting early
m convalescence usually at the
time of the first major dressing
In concluding the review of
this disalality 1t should be empha
sized that while 1t 1s not m our
power to prevent physical disfig
Fnt; 103 A slun short case This  Urement following mastectomy 1t
patient was treated b, t 18 111 OUT PO
e 2 reeted by pro operative o bf wer to prevent physi
with an smmediate shun graft Thers 18 & 0 (isablement and 16 15 recom
full range of motement at the shoulder mended that the following pre
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F1e 194 Full range of movement The arm raised
position 18 the most delicate test of function at the
shoulder following mastectom) stx months should be
allowed after the termination of all treatment for the
skin to regan its 1 before

mability to rawse the arm vertically nﬂ.er such an
mterval must be as an imperfe

result

of anterior mediastinal gland bropstes that

cautions should be
taken

(1) Approximate the
shin edges with the
arm fully elevated and
never down at the mde

(2) In the ‘shin
short” c1se be prepared
to msert a shun graft

(3) Incasesof mar
gnal necrous” excise
all dexd shin as soon
as 1t becomes obyious
thatitisdevitalizedand
shin graft the resulting
raw arer

(4) Lastly, discour-
age all movements i
the shoulder jomt until
the wound 15 healed
because too early move-
ment may ctuse sepira-
tion of the shin edges
and mncreases the habil-
15y to serum collection
without any compen-
sating adivantiges
(Figs 3 and 4)

The Extended Radical
Operation
The observation by
Handley and Thachray
(1949) following a seres
70 per cent of cancers

ansing 1 the inner half of the breast 1n their sertes show ed my oly ement
of the mtern1l mammary chain has stimulated some surgeons to extend
the radical operation to an exeision of the overlving part of the chest
wall with subsequent dissection of the glands While admitting the
desirabihity of attacking the mternal mimmary chan 1t 1s questionable
whether such a marathon surgieal procedure 1s the night wa3 of setting
about 1t Fortunately wnvaded anterior medsastinal glands do not
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always gre mise to further trouble—witness the ramty of parasternil
imtercostnl recurrence—a pont to be borne m mmd when trying to
assess the significince of mmvasion of these glands Similarly the
aperation has been extended to include clearance of the supraclasicular
aren with division of the clavicle but agam 1t 13 doubtful 1f the mereased
survizal rate would balance the mcreised operative mortality and
morbidity 1f the procedure became widely practised

Simple Mastectomy

Simple mastectomy followed by post operitine irradiation to the
chest wll and the undissected aalla 1s bemg practised by some surgeons
1 place of the radical operttion

n thus method Stage I s well as Stage Il cases re treated con
servatively The view 1s taken that if the disease has spread to the
avlla surgery will serve only to disseminate 1t still further and that
1f the disewse 1s confined to the brenst dissection of the avilla 18
unnecessary (McWhirter 1948) The advantages clumed are a high
survival rate, a lower operative mortalty o better functional result
and a lower incidence of post operative cedema of the arm

The disadvantages are much the same as those with radium—in
particular the continued presence of living cancer cells in the axillary
glands after the termination of treatment The danger of these residual
cells may be evaggerated and can be more potential than actual but
the possibility of their recovermg ther activity eannot be excluded
That they do persist at least for a time has been proved by carrymg out
a radical mastectomy after a full course of pre operatiie wrradiation
and exammning the axallary and breast material so obt uned Malignant
cells were found to persist i the axallary glands of patients treated with
X rays alone m 92 per cent of cases by Adair (1943) and m 65 per cent
by Pichnrds (1948)

The question 1s can X rays i Stages I and II (the only stages in
which radical mastectomy 1s done) restrain the local growth and spread
of carcinoma n the axilla more effectisely than operative clearance?
The answer 1s not yet known The advocates of X rays believe that if
the wrridiated tissues are not disturbed by operation the cells will

eventually either disappear or be rendered harmless by fibrous encapsu
lation Those 1n fa our of clearance of the axilla by operation contend
that X\ rays are only 7 holding techmque and that recurrences or
dissemuination must ultimately be espected Until longer survival
rates have been published it 1s not possible fairly to assess the final
place conservative surgery combined with radiotherapy 1s likely to
occupy 1n the treatment of early clinteal cancer of the breast
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Indications  The foregoing remarks are not intended to imply that
there 19 no plee for conservative surgery m the treatment of Stage I
and IT cancers This s far from the case  Simple mastectomy combmed
with rradiation of the undissected axilla should always be practised 1n
all bad rish cases, and be considered whenever there 13 2 combination of
adyerse factors present, such 18 age over 65, 2 history of rapid growth
wide attachment to the shin, diffuse involvement of the whole breast
or a peripherally situated tumour, more puticularly 1f 16 13 m the mner
hermsphere

X-Ray Treatment
Pre-operative X-ray Treatment

Pre-operative irrndintion 1s given with the mtention of sterlizing
or restraming the activity of the tumour and tho glands Tt has been,
and st1ll 1s, used less than post operative therapy and there are no hard
and fast rules for its appheation Theoretically, 1t least 1t has the
followmg advantiges (1) Pre operative rradintion 1s more rehable m
that there 13 no delay 1n starting the treatment, whereas post operative
wrradiation may be long delayed by some complication of the operation
such ay flap necrosis (2) If X ray treatment precedes operation any
cells which may subsequently be disserminated may be eather dead or
so devitalized that they are not harmful (3) It 1s probable that the
slan will tolerate a heavier dose of X rays if 1ts blood supply has not
been disturbed by previous operitive trauma

There are certun difficulties with pre operative wrradiation

Positwe diagnosis A diagnosis of cancer 1s required before sum
mutting a patient to a course of X ray treatment This mformation 1s
automatically available with post operative cises—not so with the
pre operative, unless the clmical signs of cancer are well established
If they are not a biopsy will be necessary to establish a posttive
diagnosis to do this the tumour has to be disturbed 1f 1t 13 found to
be malignant most surgeons would deem 1t wiser to proceed to the
radical operation rather than close the wound and give pro operative
X rays

Pre gperative delay  There 15 considerable—up to ten weehs—delay
before the patient 13 able to undergo operation This wait 1s very
rrksome to some patients

Operation refused  1f the lump disappe ws under X ray treatment
some patients mny refuse operation altogether

Operating difficulties It 15 stated by some that pre operative
wradiation makes subsequent operation more difficult because of
increased bleeding This bas not been my experience The tendency to
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0070 18 2 ittle greater and the tissues are shghtly more friable, but on
the whole the operation 15 quite strughtfors rd
Irradiation—operation anlerval  If mastectomy 1s carried out before
the shin reaction has developed there 1s the nish that this may comneide
with the healing of the skin flaps, in which case separation of the edges
of the wound or sloughing may occur The optimum uradition—
operation interval 15 not known It must be long enough to allow the
shin to regain its natural healing qualities bub not long enough to allow
regrowth of tumour cells It would appear to be about six weehs
Indications Pre operative X ry trentment 1s indicated in the
‘shan short case for ulcerating carcinoma, and for the four quidrant
tumour
/f SIan short case  In thus group because of shortage of shin, remos al
of the breast, whether this 1s carried out before or after X ray treat
ment, leaves o gap between the slan edges which will require shin
graftmg Unfortunately evers shin graft does not tahe uniformly so
that a proportion of cases are left to heal—at least in part—by granula
tion, and this takes time indeed sometimes so much time that X ray
treatment may be delayed to a pomt where 1ts usefulness 1s open to
question For this reason 1t 1s suggested that 1f by careful pre operative
chmcal assessment we can anticipate and so forecast such a defect
ansing, we should consider giving the X ray treatment before the
operation The use of pre operative irradiation does not 1n any wav
absolve the operator subsequently from still adhering to the prineiple
of exaising a wide area clear of the growth The argument 1s, thit once
the course of therapy has been given delay 1n healing of the wound
has not the same sigmficance as 1t holds up nothing except the ordinary
convalescence of the patient
/u/ Ulcerating carcmoma  Primary radical mastectomy 1s absolutely
contra mdicated i the presence of moust ulceration of the breast because
of the nsk of widespread mfection of tissue planes opened up m the
course of the dissection By giving pre operative X ray treatment the
ulcerating surface 1s dried up and the subsequent mastectomy made
easier and safer
//]/y/ The four quadrant tumour Many of the cases may not be Judged
suitable for the radical operation but if 1t 13 contemplated the size of
the tumour ean be much reduced by X rays and at the same time the
shin and subcutaneous tissues will be at least partially sterihzed of
malignant cells
All patients who have recerved a full course of pre operative deep

therapy should have chest and pelvis X rayed before operation 18
decided upon
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Indications  The foregoing remarks are not mtended to umply that
there 15 no place for consers ative surgery n the treatment of Stage I
and IT cancers This1s far from the case  Simple mastectomy combmed
with mrradiition of the undissected axilla should alw 2y s be practised in
all bad sk cases and be constdered whenever thero 1s a combmation of
adverse factors present, such s age over 65, 1 history of rapid growth
wide attachment to the sk, diffuse 1nvol ement of the whole breast,
or a peripherally situated tumour, more particularly if 1t 18 1n the mner
hemisphere

X-Ray Treatment
Pre-operative X-ray Treatment

Pre-operative irradiation 1s given with tho mtention of sterhzing
or restraming the actrvity of the tumour and the glands It has been,
and stall 15 used less than post operative therapy and there are no hard
and fast rules for ts application Theoretically, 2t leist 1 has the
followng advantages (1) Pre operative 1rradintion 1s more rehiable mn
that there 1s no delay n starting the treztment, whereas post operative
rradiation may be long delayed by some complication of the operation,
such as flap necrosis  (2) If X ray treatment precedes operation any
cells which may subsequently be dissemmated may be erther dead or
5o devitahized that they are not harmful (3) It 13 probable that the
skin will tolerite 2 heavier dose of X rays if 1ts blood supply has not
been disturbed by previous operative trauma

There are certain difficulties with pre operative irradiation

Posutive dragnosts A diagnosis of cancer 1s requred before sum-
mitting a patient to a course of X ray treatment This information 15
automatically avalible with post operative cases—not so with the
pre operative, unless the clmical signs of cancer are well established
If they are not 1 biopsy will be necessary to estabhish a positive
diagnosis to do this the tumour has to be disturbed 1f 1t 18 found to
be malgnant most surgeons would deem 1t wiser to proceed to the
radical operation rather than close the wound and give pre operative
X rays

Pre operatie delay  There 15 considerable—up to ten weehs—~delay
before the patient 1s able to undergo operation This warb 15 very
wksome to some patients

Operation refused  1f the lump disappears under X ray treatment
some patients may refuse operation altogether

Operating diyfficulties It 13 stated by some that pre operative
wradiation makes subsequent operation more difficult because of
mereased bleeding This bas not been my experience The tendency to
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Stage 111 This group comprises eases with a fived mass of axillary
nodes enlarged supraclasicular nodes, enlarged asillary nodes on the
opposite mide or & lump m the opposite breast, deep fixation of the
breast to the chest wall, secondary nodules in the shin adema of the
arm and certn cases showing peau d’orange

Stage IV This group compnses cases with distant metastases m
bones viscera or lungs

THE TREATMENT OF ADVANCED CARCINOMA OF THE BREAST

There are » number of pallintive measures which may be used in the
treatment of adv anced carcinomadf the breast and they clude local
mastectomy, deep X ray treatment bilateral oophorectomy and kormone
therapy

Local Mastectomy TLocal mastectomy should be practised m all
ulcerating or fungating cancers w hich are not attached to the chest wall
The surroundmg shin should be widely exoised and - spht shin graft
dressmg applied Such treatment rids the patient at one sweep of 1
leston which 1z not only pamful and offensive but requires frequent
change of dressings A solitary recurrence either i the skin or of one
gland should also be excised If there are multiple shin nodules or
several enlarged glands—axllary or supraclavieular—t 1s generally
better that they should be treated by rradiation

Deep X-ray Treatment Deep X ray treatment judiciously apphed
may be of great value n the treatment of the ulcerating carcinoma fixed
to the chest wall and for multiple shin nodules glandular masses and
metastases in bone Although the ultimate prognosis 1s grave some of
these patients survive for considerable periods with well controlled
A ray treatment The discharging ulcerating carcmoma 1s dried up so
that the punful daily dressings can be stopped The paun of hrach ]
neuritis caused by a supraclavicular mass of glands g similarly relies ed
and there may be complete relief of the pun caused by secondary
deposits m bone particularly when the metastatic process 1s confined
to a solitary deposit—for example 1 single vertebra

There 15 however a hiims to the scope of X
attention should be drawn  Some holdlj;hat X ;;.; i::::zzz Z(:‘:Iuch
vert the case w hlg]ll hns been judged climenlly con
2 surgienlly curable ewse This 15 doubtf;
the pitient with a fized mass of axillary gllllng‘sh ¢ IL‘tOlIZl :;3:'?]: :\S\mpg? »
of  full course of N\ ray therapy can he quite remarhable n B fle te(.:j
the end of treatment m ridiosensitive cases no ]umrp may ?)Ie1 pall}:abz;e

where previously there had been o fined mass Tt s tempting m these

mcurable by surgery into
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Post-operattve X-ray Treaiment

Post-operative irradiation 1s given with the intenton of destroying
any 1slets of active cancer cells which may still remam n the field of
operation after the primary tumour and the glands hayve been removed
The area wrradiated mcludes the chest wall, the axill: and the supra
claculr region  Ideally the course should be started as soon as the
wound 13 healed, which 1s lilely to be any time after the tenth post-
operative dy

Gland free cases  Some surgeons exclude thewr gland free cases from
X ryy treatment on the grounds that the operition 1s sufficient i itself
for these patients In these eircumstances they say they prefer to Leep
post operative irradintion 1n reserve for the treatment of recurrences,
should they appear While such an opinion s eontroversial 1t 15 also
2 considerable assumption, beeause 1t imphes that all the 1xillary glands
removed have been sectioned This 1s possible, and 1t 13 certamnly
desirable but 1t cannot alnays happen In a busy department 1t 1s the
exception rather than the rule for the pathologist to have etther the
stoff or the time to dissect section and examine every glind n every
mastectomy specimen with the result that sooner or Iater a gland
mvaded case 13 gomng to be reported on as gland free  If the presence
or absence of nodal metastases 1s the criterion on which one decided
whether to give post operative irradiation or not a number of patients
who might have recenved the treatment with ndvantage are gong to
be demed 1t 1t the optimum time unless the pathological services are
exceptional The only safe procedure 1s torrange for allpatients to have
post operatine A ry treatment unless there 1s some contra indication
In the fra:l 1n the elderly wnd in those who hav e had v slow comalescence
following the operation 1t 1s better to withhold post operative . rays,
the trextment can be exhausting and may defeat 1ts own ends if we
msist upon 1t regardless of the general condition of the patient

Stages I, IV—Inoperable Cases

Radicnl surgery 15 absolutely contra indicated 1n patients n these
two groups The common error i chinical diagnosis 1s to mistahe @
Stage III for 2 Stage II and so to submit a patient with ady anced
carcmoma to a major operative procedure which has no hope of
eradicating a disease which has ireads spread bevond the boundares
of the operation area It 13 of the greatest importance therefore to be
awre of and so to search for those evidences of extension which convert
the operable Stage II circinoma into the noper:ble Stage IIT In
addition the chest should always be X rayed to include a silent
pulmonary metastasis or a symptomless pleural effusion
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imudictously or carelessly admumistered, they accelerate the rate of
growth of all careinomatous tissue throughout the body

Rationale The merdence of caremoma of the brenst 13 grentest at
the time of the menopause, and 1t has been suggested that the faling
off of cestrogen production by the ovary at this time may plvy some
part m the production of the ciranoma It would seem rational,
therefore to replace this eestrogen thervpeutically  On the other hand,
some of the most rapidly growing carcinomas of the breast oceur n
joung patients when ovaman actnaty 18 4t its beight In short, ther
mode of action 15 not yet clearly understood for 1t 18 contrary and
1logieal that in « proportion of pre menopausal patients the withdrawal
of cestrogens either by castration or by mnactivation by androgens
produces regression of tumour ind that i the post menopausal the
administration of cestrogens can produce the sume effect It 1s possible
that cestrogens may exert their greatest effect through the anteror
pituitary Thus an increase of circulating cestrogen may mhibit pitwtary
gonadotropie activity leading to suppression of ovanan function—a
form of medical castration—or withdrawal of cestrogens by oophor
ectomy or ovarnan rrradiation or therr antagomzation by testosterone
therapy may stimulate the anterior pituitary to an increased output of
gonadotropic hormone which stimulates extragemtal sources of cestrin
production such as the adrenals The results of hormone therapy are so
variable that 1t can only be regarded as established i the sense that
1t 15 a legitimate experimental method Tt 1s not posstble to say more
than that it would seem probable that these substances exert thewr
effect by temporanly upsetting the existing hormonal balance and
general endocrine sttus of the host

Androgens

Androgens used as some form of festosterone 1n contra distmection
to the estrogens are effective regardless of age and so may produce
benefictal effects in both pre menopausal and post menopausal patients
Androgens depress the function of the anterior lobe of the pitwitary and
antagomze the cestrogenic hormones If grven before the climacteric
they nduce an artificial menopause—so that the patient should be
warned accordmgly In the post menopausal patient androgens are to
be preferred to the cestrogens mn the younger patients 1e up to the
age of 55 They can be admmstered by munction by mouth by intra-
muscular injection or by mmplantation In order to get an effect as

quickly s possible 1t 15 usual to start with njection:
the androgens by mouth ! s pad later to ge
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urcumstances to proceed to radical mastectomy but this 15 wrong
Fruation of the glands imphes penetration of therr capsule by malignant
cells This m turn implies advanced mahgnancy, and 1t 1s reasonable to
suppose that a subsequent attempt 2t clearance of the axilla will serve
only to dissemmate the dise1se Pre operative X ray treatment may
render these patients technically operable, but that 1s not the same thing |7
s rendermg them surgieally curable

Bilateral Oophorectomy and Ovarian Irradiation Bilateral osphor
ectomy should be given sertous consideration as a delnying measure 1n
all pre menopausal patients with advanced cancer of the breast It 13
s old 1 procedure as radical mastectomy 1tself and was advocated by
Beatson as long 1go 1s 1896 and reported upon by Lett (1905) but Jater
fell into disrepute as @ result of 1ts exploitation 1n unswitable cases
The results are vanable but oceasionally dramatic  If removal of the
ovartes by operation 1s not feasible sterhzation by ovanan irradiation
remnforced by androgen therapy 1s an alternative Radiation steriiza
tion can be achieved by a single exposure but the dosage requred—
900 r —can be very upsetting and 1s better split into three treatments
when radiation cffects are mummal Tt 15 not as effective or lasting 2
method as surgical castration but 13 to be preferred when the hazards
of anwmsthesia are high as for example when pulmonary metastases are
‘present

Hormone Therapy—by Androgens and (Estrogens Indications
Hormone therapy 1s so uncertam and unpredictnble m 1ts effects that
1t should only be considered. m the treatment of the advanced case,
that 1s to say for inoperable metastatic and recurrent carcinoma There
1s no convinemg evidence that hormones have t present any useful
part to play i prophylaxis so that the concurrent implantation or
mjection of hormones at the time of radical mastectomy cannot be
recommended This 1s not to s1y that hormones are not disturbmg and
powerful agents which majy alter a patient physically, chemically
metabolically and emotionally For these reasons they should be
administered with a full sense of responsibihty and knowledge of their
varous effects At their best they are a4 palbative measure but one
which during their period of influence—and 1n exceptional circum
stances this may last for a year or more—may cause considerable
regresston of the primary tumour and the apparent disappearance of
secondary deposits and rehief of bone pain Healing of ulceration may
also occur lymphatic deposits dimmish in size, the general health
mmprove and the weight of the patient may mcrease no mean achieve
ment 1o a patient 1 whom all other recogmzed methods of trentment
are contra mdicated or have been abindoned At their worst and if
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~ change to dincestrol or stilbastrol dipropionate in the same dosage
may be more satisfactory

Sude effects The sde effects with cestrogen theripy are less dis
tressing than those associated with the androgens  For this revson n
those cases m which there 15 a chotce of hormone therapy as between
cestrogens and androgens and this apphes to the more elderly post
menopausal patients the astrogens are to be preferred for mitinl trial
s their side effects are less unpleastnt and majy indeed be absent
altogether When present they may mclude gastro mtestmnal disturbance
m the form of mdigestion yomiting particularly m the morning and
vaginal bleeding This latter 1s particularly prone to occur on with
drawal of the drug elderly patients who have long smee stopped
menstruation should therefore be warned of this possibility or they may
be alarmed unnecessartly  Locally the breasts may become engorged
the mipples tender and the reole pigmented

Hormone Therapy—General Observations Response duration of
treatment hypercalcenne  Objectively true progress ecan only be
nssessed 1n the primary tumour by observing an 1ctual regression 1n 1ts
size or with visceral metastases by therr reduction m size or actual
disappearance, or 1n the case of shelotal metastases by radiological
evidence of recalcification and mcreased density A subjective improve
ment may be noticeable at an early stage mn hormone therapy with
either androgens or astrogens and shows 1tself 1n a sense of well being
relief of anorexia and nsomnia and sometimes by a drimatic relief of
bone pam but helpful and encouraging as these results are they must
not be attributed to or mustaken for an ant1 carcinogenic effect

Tmprovement with hormone therapy 1f 1t 1s going to occur 1s usually
manifest 1 two to four weeks after starting treatment, 1n cases showing
such a favourable reaction treatment on full dosage should be con
tmued until 1t appears that the ma<imum response has been obtamed
thereafter the patient should continue wdefinitely on a reduced mam
tenance dose If no response 15 obtamed within three months the
hormone under trial should be abandoned and the opposite 3 ariety
substituted  Similarly if there 1s mtolerance to one hormone 1t 1s worth
trymg the effect of switching to another preparation of the same
hormone or 1n post menopausal patients of gving androgen mstead
of cestrogen or vice versa  (In pre menopausal patients 1t would clearly
be 1;;\\:;5& tt:l substltutedmstrogen for androgen )

oth androgens and cestrogens tend to cau

potassium and chlonde so thit cedema anﬁ:e;e%%:nfzﬁﬁizd;z;
develop during hormone therapy It has been said b)‘so—me that the

merease mn werght which may occur during this trestment 15 due to a
cun suxe
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Inpection  Testosterone phenyl proponste {T P P ) seems bhely to
become the tdrogen of choice n the treatment of advanced carcimoma
of the breast 1f sts claim to be four fames as potent 29 1fs predecessor 15
wawmtamred as this will hase the adyvantage of prolonging the mtervals
betw een myections This new compound 15 also less viscous and so can
with safety be mjected subentancously The dosage suggested 15 100 mg
weehly but with growmg experience this may need modifiertion accord
g to the rexction produced

{Also by injection Testosterone propiontte 150 mg twice weekly
Methyl androstenediol 50 mg dady smd to have less vinhaing effect )

Oral  Methyl testosterone 13 grven 1 the form of hinguettes These
should not be gwallowed but are plrced under the tongue or 1 the buceal
gingn 1l sulens and re absorbed through the mucons membrane The
dosage suggested 1s 30 mg dasly—in the form of two hnguettes of
5mg each morning ind evenmng They take about half an hour to be
absorbed The results of using this method of admmmstration are not
entirely satisfactory and it 1s probably better to use 1t only as an adjunet
to the other methods

Implantation  Subcutaneous mmplantation of androgen pellets
(100 mg ) have the advantage of @ more prolonged effect and may be
a more coms ement form of therap) 1f 1t 15 difficult to arrange for regular
mtramuscular mjections

Sde efferts  Clumeally ~imhem s manfested by hmsutism voice
changes enlargement of the chtons and increased hbide Any one of
these changes can be very distressing to a sensitve patient Inereased
Ibido can still oceur m the elderly —1I have had expertence i a patient
of 82—and they may find the expenence imost more than they can
beat In such cases the drug should be stopped and estrogens
substituted

(Estrogens

@strogens  used as Stilbeestrol or some yvanatwon of synthetic
wstrogen should only be grven to the post menopausal prtient  Further
more experience suggests that its admrustration should be confined to
the older post menopausal subject with carcimoma 1e women over
the age of 55

Stilbeestrol has been the estrogen preparation most frequently used
up to the present time It can be adm: d mtr farhy twice
weekls or by mouth wliueh 1s more comement Dosage varies m
different hands but 5 mg twice duly by mouth or 5 mg by myection
may be tahen as an average If mtolerance 1s shown te this preparation
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Expernimental Methods

Prtutary Trrathation  Tho effects of pitmtary wradiation have been
mvestigated It has been given with the object of suppressing all
gonadotropic hormones and so bringing about a cessation of mestrogenic
actraty The results have been disappomting 1nd the method of treat
ment 15 the least well tolerated of all wradiation methods because of
the constibutional reaction produced (Douglas, 1952)

Adrenalectomy  Bilateral adrenalectomy has been carmed out for
advanced mammary cancer with metastases (Huggins and Bergenstal,
1952) In pre menopausal patients the ovaries should first be removed
Regression of tumour and relief of pam have been observed but the
remedy 15 a desperate one 1 a very sich patient and the results are
unpredictable The post operative recovery phase requires highly
shilled nursing and first class biochemical facilities The mechanism
whereby regression of some tumours oceurs after adrenalectomy 18 not
clearly established largely because of uncertainty about normal adrenal
function The adrenalectormzed patient has to be mamntamed for the
duration of her hfe on cortisone so that the procedure cannot be
entisaged unless hormonal substitution therapy 1s available

V' Bilateral Carcinoma of the Breast

Simultaneous primary malignant neoplasia i the two breasts 1s
exeeedmgly rare but the appearance of a second primary 1n the remain
mg breast some time after the first 18 not such a ranty The sequence
of events 1s as follows a primary caremoma appears on one side and 1s
treated by mastectomy some years later a carcinoma appears m the
opposite breast The question arises as to whether the second carcinoma
15 a new primary tumour or a secondary extension from the original
primary The interpretation 1s of practical importance as 1t affects the
treatment If the second cancer 1s regarded as a tumour ansing de noto
1ts removal by radical mastectomy 13 ikely to be the proper treatment
but 1f 1t 13 regarded as part of a metastatic process 1ts treatment will be
conservatine  Recently Reese (1953) has examined the pathological
material obtaned from 20 cases of bilateral cancer of the breast and
concluded that m 15 of these there vwas clinical and hustologcal exdence
that both were distinet primary tumours Supporting evidence m
favour of a dragnoss of v second primary would be 1f the cancer appears
m the second breast some years after the first had been removed if
both breasts contan cancer but no metastases can be found elsewhere

if the lustological pattern of the Two cancers differs if the second cancer
18 seen to be ansing as an mtraduct caremoma,
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temporary waterloggmg of the patient as a result of salt retention
Care, therefore must be exercised during ther admmstration and
particnlar watch kept on an cwisting pleural effusion which may be
increased to the pont of dyspncen  If this should happen the treatment
need not necessurily be stopped but the dosage of hormone shonld be
much reduced, the flud intake huuted and dwretics gnen  Both
hormones may also produce hypercalcemia 1f bone metastises are
present—with the syndrome of niusea, vomiting, dehy dration, 1tony
drowsmess and coma Treatment 15 by the intravenous mjection of’
23 per cent sodium citrate

Metastases Androgens have developed a reputation for havmg a
greater effect on osseous than soft tissue metastases This solective
behaviour 1s certainly not uniform and soft tissue metastases may lso
respond to androgen therapy (Estrogens hase similarly been eredited
with exerting their maxumum effect upon the primary growth if this 1s
present and on soft tissue metastases but it s also true to say that an
osseous metastasis which does not respond to androgen may show
recaletfication on cestrogen theripy (Douglas 1952)

Summary To summarize 1t can be said that at the present time
hormone therapy has no place mn the early prophylactic treatment of
cancer of the breast and that 1t should be reserved for 1dvanced cises
only There 1s no recorded case of a * cure’ of a proien carcmoma of
the breast that can be attributed to hormone therapy but there 13 good
evidence that palhation can be produced in approuimately one third
of patients with moperable carcinoma of the breast even af this 1s short
Ined The use of Testosterone implant at the time of operation m
operable cases has been advised and employed but there 1s no evidence
that 1t does any good and the double mdignify of radical mastectomy
and masculinization 1s askmg too much for the patient to bear psy cho
logically

So far as a constantly changing position can be judged 1t would
seem that cstrogens are contra mdicated . pre menopausal patients
but are to be preferred for the treatment of post menopausal patients
over the age of 55 Androgens should be used before the menopause
and are first choice 1n post menopausal women up to the age of 55 and
1n women over this age 1f eestrogens fail or are not tolerated In addition
bilateral obphorectomy or radiation sterthzation of the ovanes should
be consdered m all pre menopausal patients (and up to five years after
the menopause) who hase advanced cancer of the breast

Finally 1t must be firmly understood that hormone thertpy does not
1n any way replace adequate surgical and radiotheripeutic treatment of
carcinoma of the breast m Stages I and I1
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Experimental Methods

Pitwtary Irradiation  The effects of pitwitary rradration have been
myestigated It has been given with the object of suppressing all
gonadotropic hormones and so bringing about a cessation of cestrogenie
avtnity The vesults have been disappanting and. the method of treat
ment 1s the least well tolerated of all rradiation methods because of
the constifutonal reaction produced (Douglas, 1952)

Adrenalectomy Bilateral adrenalectomy has been carried out for
advanced mammary cancer With metastases {(Huggms and Bergenstal
1952) In pre menopausal patients the ovaries should first be removed
Regression of tumour and relief of pan have been observed but the
remedy 18 a desperate one 1n a very sich patient and the results are
unpredictable The post operative recovery phase Tequires Iughly
slilled nursing and first class biochemical facihities The mechanism
whereby regression of some tumours occurs after adrenalectomy 1s not
clearly established largely because of uncertainty about normal adrenal
function The adrenalectomized patient has to be mantamed for the
duration of her life on cortisone so that the procedure cannot be
envisaged unless hormonal substitution therapy 1s available

V' Bilateral Carcmoma of the Breast

Simultaneous primary mahgnant neoplasia in the two breasts 1s
exceedingly rare but the appearance of 4 second primary 1n the remain
mg breast some time after the first 1s not such a ranity The sequence
of events 1s as follows a primary carcinoma appears on one side and 1s
treated by mastectomy some years later a carcinoma appears mn the
opposite breast The question arises as to whether the second earcinoma
Is a new primary tumour or a secondary extension from the orgimal
primary The interpretation 13 of practical importance as 1t affects the
treatment If the second cancer 1s regarded as a tumour ansing de noto
its removal by radical mastectomy 1s hikely to be the proper treatment
but 1f 1t 19 regarded as part of a metastatic process 1ts treatment will be
conservatine  Recently Reese (1953) has examined the pathological
material obtamed from 20 cases of bilateral cancer of the breast and
concluded that i 15 of these there was chnical and histological evidence
that both were distinet primary tumours Supporting evidence 1n
favour of a diagnosts of a second primary would be 1f the cancer appears
i the second breast some years after the first had been remosed if
both breasts contamn ancer but no metastases can be found elsewhere

1f the hx‘sto]oglcal attern of the two cancers differs 1f the second cancer

T
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V' Carcinoma of the Male Breast

Careinoma of the male breast 1s uncommon, only one case bemng seen
for approxumately every 100 1n the female Apart from 1its comparatie
rarty the disease behaves in essentiallv the same wayv s 1ts female
counterpart The hiterature has been reviewed by Somer ille (1952) who
draws attention to four cases mn his series m which the presenting
svmptom was a lump m the axilla It 1s well known, owimng to the
scarcity of connective tissue n the area, that superficial and deep
fixatron occur early as well as early spread to the axilla For these
reasons the prognosis 15 not good Treatment 1s by radical mastectomy
Carcmoma of the male breast comes into the * shin short” category so
that a shin graft 1s almost certan to be required and should therefore
be 'nticipated v

Fulmunatmg Cancers

The rapudly growimng types of cancer of the breast include the
carcinoma occurrmg during pregnancy lactation carenoma and inflam
matory carcinoma Clically the interest mn these cases lies m the
difficulty of diagnosing them from cases of acute mastitis and breast
abscess with which they may be confused and as such treated The
following pomts should be considered when diagnosts 15 m doubt
Acute mastitis usually occurs in the early months of lactation 1s
associated with local tenderness and a general systemic reaction with
fever and malaise Carcmnomatous lesions on the other hand are
charactenstically not tender and are unassociated with fever, leuco
cvtosis or systemic reaction and are not responsive to the antibroties

Unfortunately this picture 1s much modified and the mflammatorv
nature of the leston mashed 1if antibiotics have already been given before
the patient 1s first seen  If the nature of the swelling remaims m doubt
for more than a week 1t should be explored

Treatment 15 difficult In pre menopausal patients, that 1s all cases
of carcinoma 1n pregnancy or dunng lactation and a proportion of the
mnflammatory carcinomas a posstble line of treatment 1s bilateral
oophorectomy pre operative iradiation to the breast followed by
simple mastectomy and ndrogen therapy A woman well advanced
m pregnancy having ber first baby and anxious to heep 1t rmght be
allowed to go to term but each case must be assessed individually
Onls a small proportion of the car arising m preg )y or
Iactation are mflammatory mn type A full deseription of mflammatory
carcinoma of the breast which more commonly occurs 1n women over
the age of 40 has been given by Chrnis (1950)

Vicror RIDDELL
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CHAPTER iX

RENAL TUBERCULOSIS

It 1s a reasonable assumption that tuberculons disease exists m 4
ladney which secretes urine contaiming tubercle bacilli Tuberculons
“Bacilluria’ 1s thought to be the result of small embohe cortical lesions
which give no pyelographic signs This 1s the first stage of the disease,
and such lesions may heal without serious damage to the hidney or may
progress to 1ts complete destruction The rate of progress 1s always slow
and the first stage may last for many years The next stage 13 marhed
by changes mn one or more calyces which ulcerate or communicate with
cortical abscesses Such lesions rarely heal and normally mn the end,
spread to destroy the organ, and to v olve the pelv1s ureter and bladder
and also the prostate, semmal vesicles epididymus and testis Ths
sequence of infection 15 normal but steps mn 1t are often omitted,
epriidymitis for mstance frequently results from a cortical lesion, the
caly ces, pelvis ureter and bladder remaiming unaffected Contrary to
earhier belief 1t 1s now thought that renal mfection 1s commonly bilateral
m 1ts early stages Both sides may heal, one may heal while the other
progresses or the progress of the disease in one side may lag far behind
The I1st phenomenon may be responsible for the all too frequent
occurrence of disease 1n the remammg kidney after nephrectomy

Spread to the ureter and bladder 15 at first confined to the epithehum
and may heal without causing serious damage When 1t sprends more
deeply fibrosis eventually leads to permanent deformities

Diagnosis

Bacteriological Urinary tuberculosis may be symptomless or may
show 1tself m such a vamety of ways that it has no charactenstie
syndrome It should always be suspected when there 1s persistent
dysurta or unexplamned hzmatuna and should always be excluded by
the bacteriologist mn routmne urinary exammations particularly w hen
sterile pyura 1s present Patients suffering from tuberculous disease
of other systems particalarly the hematogenous type such as bone and
jomt disease should have frequent urological exammations at regular
mtervals

Tubercle Bacilh appear sparsely and intermittently m the urine m
the early stages and no reliance should be placed on single negative
examinations Deposits from the urine should be exammed cultured,
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and moeulated into & guinen pig To got adequate samples 1t 18 hest to
#pool > tho doposits from a srcs of early morming specymens Twinty
four Tour apeenmcns aro diffienlt to collect ascptieally and unsutable
for modcrn hacteriologieal methods

Radiological Intravenous pyclography may show varying degrees
of flufimess and uleeration of the enlyces, and sometimes cavitation
of the renal cartex  Tn older lesions there may be irrcgular ealeification
hiero and there With very advanced lesions partieularly “closed" ones,
vonal funetion may ho absent  If, as often happens, exeretion pyolo
grams are wot clenr, vetrograde pyclograms should he done as 1t 18
essontial to have an accurnte pieture—particularly when, with
nephrectomy mn view, the “sound” mde 18 bomg investigated ‘There 1
vory Dittle evidence that harm has come from this af done with skl and
carn Tt i important to avord over distension of the pelvis Tins may
do harm and may nlso give a mislending prcture

Qystoscopy ‘1 ho Bladder may appear normal m severe renal disease,
and conversely may show typieal tubereulous eystitis when only mior
cortienl leatons aro present  Any part of the biadder may be aflected
with small tubercles, uleers or arcas of uneharacteristic cystitis
Urcters may Do inflamed and aedematous or retracted and dilated
With long established aystitis the bladder contracts and eytoscopy 18
ifficult or imposaible The value of cystoscopy 18 chiefly as an nid n
the management of the disease and as an estimate of tho progress and
sffienoy of treatment both in tho bindder and by wrcterie entheteriza
tion in the ladneys indsvidually

Prognosis

Boforo setting a value on methods of treatment 1t 18 essential to
know what 18 likely to happen withaut treatment This 18 o difficult
matter m tuborculosis but n the urnary system some common
patterns of hehnviour may be expected

(1) "Tubereuloms confined to the cortex of the kidney often heals
without trentment

2) Uleerative discase myvolving calyecs seldom does so

Ronal tubiereulosis 18 usually o vory ehromie diseaso, slowly
Progressive

Death from purely renal causes 1 lang delayed unless com
plieated by hack pressuro from a contracted hladder

(6) Urogenital tubereuloms frequently complicates serous disense

elsewhers 1 the body n patients with low resistance In
Rllch CaRca Prognosia 1a ‘Ol'y poor

>0
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RENAL TUBERCULOSIS

IT 15 a reasonable assumption that tuberculous disease exists m a
ladney which secretes urmne contaiung tubercle bacilli Tuberculous
Baalluna” 1s thought to be the result of small embolic cortical lesions
which give no pyvelographic signs This 1s the first stage of the disease,
and such lesions may heal without serious damage to the hidnev or may
progress to its complete destruction The rate of progress 1s alnays slow
and the first stage may last for many jears The nest stage 15 marhed
by changes 1n one or more calyces which ulcerate or communicate with
cortical abscesses Such lesions rarely heal and normally, mn the end
spread to destroy the organ and tonvolve the pelvis ureter and bladder
and also the prostate, semmal vesicles, eprdidvms and testis This
sequence of mfection 13 normal but steps in it are often omitted
eprdidymitis for nstance frequently results from a cortical lesion the
calyces pelwis, ureter and bladder remaming unaffected Contrary to
earlier behef 1t 1s now thought that renal infection 1s commonly bilateral
m 1ts early stages Both sides may heal, one may heal wiile the other
progresses or the progress of the disease n one side may lag far behund
The l1st phenomenon may be responsible for the all too frequent
occurrence of disease i the remaiming hidnes after nephrectomvy
Spread to the ureter and bladder s at first confined to the epithelum
and may heal without causing serious damage When 1t spreads more
deeply fibrosis eventually leads to permanent deformities

Diagnosis

Bacteriological Unmary tuberculosis may be symptomless or may
show 1tself m such a vamety of ways that 1t has no charactenstic
syndrome It should always be suspected when there 1s persistent
dysuria or unexplained hematuria and should always be excluded by
the bacteriologist mn routine urinary exammations particularly when
stenle pyuna 1s present Patients suffering from tuberculous disease
of other systems, particularly the hematogenous tvpe such as bone and
jownt disease, should have frequent urological examinations at regular
mtervals

Tubercle Bacilh appear sparsely and mtermittently in the urme m
the early stages and no rebance should be placed on single negative
evamimations Deposits from the urmne should be exammed cultured
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ex1st without obyious symptoms and the term “autonephrectomy’ has
been pphed to the process This implies that the disense 13 mictne—a
dangerous assumption—for activity 1s often to be found histologienlly
even when extensive caleificition 1s present  Unless there are strong
reasons to the contrary, functionless tuberculous Lidnevs should be
removed
The techmque does not differ from that used for other mflammatory
rennl lesions except n dealing with the ureter  Here, agun  opintons
differ It 1s reasonable to remove the whole urcter when 1t 15 found to
be diseased but probably unnecessary to do so when 1t 15 ipparenthy
healthy  Tts complete removal mvolves a change of position on the
table and 2 separite mcision, obhque or parumedian, or a second
operation at a4 later date The ureter can and always should be removed
s far down as the pelvie brim through the nephrectomy nciston
Partial nephrectomy the remosal of the obviously disewsed part
of a kudney, 15 often condemned It 1s sud that 1t does not necessarily
eradicate the disease which may be present, though not obvious m
other parts of the organ There 15 however, much to be sud for the
preseryatton of renal tissue mn a disease so apt to be bilateral
If the disease 1s apparently limited to one part of the hidney, it
seems worth while to remove this part without sacrificing the whole
ludney and this has been done successfully When one kidney has been
removed partial nephrectomy has been used to remove an area of
locahzed disease m the hidney remamung There 1s a danger of hemor
rhage, but this can usually be controlled The theoretical nisk of acute
hematogenous spread can be avoided by chemotherapy
Chemotherapy The assessment of the value of streptomyemn and
other chemotherapeutic agents 1s made difficult by the fact that
unnary tuberculosis 13 a chromic and persistent disease which may
mmprove without treatment and may recur or relapse after treatment
Many years must elapse before the value of these drugs 1s finally known
Meanwhile the results of clinical experiments (Jacobs and Borthwick
1950 Ross et @l 1951 Lattimer 1952) have shown that the earler
claims that chemotherapy could replace surgery were exaggerated but
that the results m some cases were encouraging
The drug which has been most widely and successfully used 1s
?g?tsm)m ‘1:\‘7“ best grien m conjunection with parammo salieyhic acid
16 bt 151 06 e 4o asses oToetemens e e 0 boing
roststance £ straptomyom axs . es ; lec aveness There 1s emidence that
the kidney especially l)n an amdamlet)h roquired oy, fuberclo bacill m
admmustration of P A § del, um and that the concommutant
a} s Or prevents the onset of this resistance
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(6) Tuberculosis of the bladder epithehum will usually heal if
the renal focus 1s removed

(7) When the deeper layers of the bladder are mvolved healing
18 accompamed by fibrosis which 1f severe leads to progres
sive contraction of the organ

Treatment

With these facts m mmd treatment should obviously strive to
combmne the maximum chance of cradication of the disease with the
mimmum risk of shortening life by removal of renal tissue When there
are active lesions outside the gemito urnary traet therr treatment 13
usually of greater urgeney and mmportance and the urmnary lesion
should be managed conservatively

General Urinary tuberculosis 1s a mamfestation of a constitutional
disease and all patrents should hat e prolonged rest, fresh aur and ample
diet

Nephrectomy Radical surgery 1s never urgent as uncompheated
renal tuberculosts 1s never an urgent threat to hfe It 1s important,
however to prevent spread to the bladder because seiere tuberculous
evstitis 18 the most troublesome and perhaps the most dangerous
complication of the disease Early nephrectomy may chieve this but
unfortunately does not always do so Nephrectomy 1s still the only
certain means of eradicating established tuberculosis of 2 kidney but
the ndication for 1t must be considered carefully

The decision to remote renal tissue of good function 1s not to be
taken lightly, and 1n early cases convineing evidence of health of the
opposite kidney must be obtamned There must be 2 clear pyelographte
preture which 1s completely normal and an absence of pus cells from
n adequate ureteric sample the latter preferably on more than one
occasion Even so disease may eventually be manifest in 1 remuning
ladney

Nephrectomy 1s never indicated unless there 1s pyelographic change
On the other hand + seriously diseised hidney, especrally one with a
poor renal function should always be removed even when the other
side 15 affected to a slight degree Otherwise bilateral disense must be
treated conservatively

The most difficult problem 1s that of apparently umlateral disease
showing pyelographic changes of a minor degree and surgeons differ
about the management of this type Classieally 1t has hitherto been
treated by nephrectomy

Another pomt of controversy has been the treatment of a lidney
totally destroyed by disease and functionless Such a condition may
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genernlly been successful, and the standard treatment for both con
ditions 18 to duvert the ureteric flow from the bladder This may be done
by cutaneous ureterostomy or by uretero colic anastomosis The latter
1s more comfortable for most patients but carmes a serious msk of
ascending 1nfection especially when applied to a single Jadney and
ureter alrendy damaged by disense

M F Nicnouis
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It 1s customary to treat all cases with these drugs whether or no
operatinve surgery 1s undertalen

In tubercnlous bacilluria without pyelographic changes, healing
may take place spontaneously It 1s therefore musleading to draw
conclusions from the results of chemotherapy Some encouraging
results have been scen from the treatment of early or mmor calyceal
lestons With more advanced disease, however results have on the
whole been disappointing chemotherapy having apparently hittle effect
on serious ulceration or abscess formation On the other hand in
bilateral cases where nephrectomy 1s contra indicated a prolonged
course may help to slow the progress of the disease and to ameliorate
symptoms Tuberculosis of the ureters and bladder 1s much more
susceptible and usuilly mmproves rapidly, but as healing takes place
fibrosis mncreases and stricture of the ureter or contraction of the
bladder may cause complications and distressing symptoms Since the
use of streptomycin  cover’ pre and post operatively, non healing
or smus formation m the wound 1s prevented or readily cured

Dosage This vates greatly m different climes An average total
dose appears to be about 160 gm —although sometimes much more 15
given with 12gm of P A8 daily The streptomycin majy be guven daily
or may be spread out 1 gm bemg grien every third day There 1s some
evidence that the more prolonged the course the better the result

Treatment of Complications

Those ealling for special surgical treatment are gemtal tuberculosts
stricture of the ureter and fibrous contraction of the bladder
Tuberculous epididymitis should when possible, be treated by
epididymectomy  Only m very advanced stages 1s orchidectomy
essential It 15 often wise to cut a section out of the opposite vas
deferens to avoid spread to a healthy testis
Stricture of the ureter usually happens 1t the lower end ind 15
frequently associated with fibrous contraction of the bladder wall
The condition often develops after nephrectomy and 15 of parficular
amportance when 1t affects a single and comparatn ely healthy hidney
There are two indications for treatment
(1) Bach pressure on the kidney will eventually cause renal
fatlure and this will be greatly accelerated by secondary
infection
(2) Intolerable pam and frequency wears out the patient whose
bladder may only be able to hold an ounce or two
Although attempts have been made to enlarge the bladder by
anastomosis of some solated part of intestine to 1t these have not
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generally been successful, and the standard treatment for both con
ditions 18 to diver, the ureteric flow from the bladder This may be done
by cutaneous urcterostomy or by uretero cohic anastomosis The latter
1s more comfortable for most patients but carmes a serious nish of
ascending mfection espeannlly when applied to a single hidney and
ureter already damaged by diseaso
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CHAPTER X1\I
THE SURGERY OF PROSTATIC OBSTRUCTION

Tur management of bladder neck obstruction due to affection of
the prostate gland has changed greatly in the last decade both m
technique and in results These changes are due in the mam to the
effective use of chemotherapy which has made techmucal idvances
possible  Improved methods of anmsthesta have helped to lower the
risks of radical operations on poor subjects

At the present time the operition known as “‘prostatectomy’ 1s
umque mn surgery for the varety of techniques practised with success
by surgeons in thus and other countries Surgical procedures on most
of the other svstems and parts of the body have been standardized
within fairly narron Iimits but i dealing with the abnormal prostate
gland five mun methods «part from minor 1 arations, are still widely
used These may be summanized as

(1) Transvesical prostatectomy 1n one or two stages with open
bladder drainage

(2) Transvesical prostatectomy with bladder closure

(3) Retropubic prostatectomy

(4) Perineal prostatectomy

(5) Endourethral prostatectomy

Some surgeons employ one method for all types, others m this
country the majority commonly use several—choosmg m each cise
the one most suitable for the particular patient This seems to be a
logreal standpomt and will be assumed 1n this chapter

Assessment

The mndications for prostatectomy cannot be set out categorically
They may vary with different surgeons and should vary with different
patients Operation 1s certamly advisable when more than an ounce
or two of residual urine 1s persstent when there have been meidents
of acute retention or 1n the absence of any retention, when frequency
1ssevere especially at night A most careful assessment of the patient s
general and local condition 1s necessary before treatment 15 undertahen
The general my estigation must include the cardio vascular and respira
tory systems and the renal function The last 1s perhaps the most
important for if renal function 1s adequate few patients with urgent
prostatic symptoms need nowadays be denied the chance of operative
cure
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The most practical way to assess renal function n prostatic cases
18 by estimation of the blood uren It 15 quickly done and 1s adequate
An mtrwenous pyelogram will show renal function, but when the
blood urea 1s "bove 100 mg per cent the picture 15 usually so1ll defined
as to be valueless A clean sample of unne should be sent to the
laboratory at the earhest opportumty for bacteriologieal exammation
and tests of the sensitivities of the orgamsms to various chemo
therapeuttc drugs

It 15 1 cases of chrome retention and particularly of retention with
overflow that the renal function 1s most likely to be mmpawred If
retention 1s absolute 1t 1s therefore of some importance to discover
whether 1t 18 recent and acute or whether chronic retention has
culminated m complete stoppage This may be Jearnt from the hustory
and from comparnson of the size of the distended bladder with the prun
and discomfort 1t causes

Next an attempt should be made by rectal examimation to determine
the type of prostatic lesion When the lateral lobes are very large when
they are 1bnormally small and hard or when obviously earemomatous
this may be easy, but there are often difficulties which may lead to
mistakes The commonest 1s to overestimate the size of a glind which
1s congested and made prominent by a grossly distended bladder
Enlargement of the middle lobe when the lateral lobes are of relativels
normal size can only be felt b1 manually, and then not in fat men If
encroachment within the bladder 1s large 1t may be shown as a filing
defect in an mtravenous ¢ystogram There remam many cnses, however
m which the true state of affairs can only be seen by endoscopy This
should always be done not only for the information 1t gives about the
prostate but also to exclude urethral strcture and most important
concomutant or over rniding vesical lesions such as new growths or
dreerticula The rishs of mfection of the bladder with cystoscopy are
not so serious as those of msd and consequent maltreatment
without 1t It 1s 1mportant to know the size and the amount of encroach
ment on the urethral lumen of the lateral lobes ind whether an mtra
vesical lobe or prostatic collar or bar 1s present If maligniney 18
suspected on physical examiation more detailed v estigations are
necessary and are described later

Treatment
Treatment of Complete Retention
Patients sufferng from complete retention should be admitted to
hospitnl as an emergency Should this prove impossible by tradition
and mn practice retention 1s relies ed by the general practitioner wath
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a catheter There 1s no doubt that a single catheterization has often
been successful sometimes for an indefinite period I'his seldom happens
however when there has been any considerable chronic obstruction,
and 1ts success must be ascribed to the relief of 4 congestive and
spasmodic meident The danger of infection 13 greatly mereased each
time catheterization has to be repeated under such conditions particu
larly when there 1s bleeding  Indwelling catheters should only be used
under hospital conditions Suprapubic aspiration through 2 fine bored
needle 1s much less Iikely to cause mfection, but should not be repeated
often for fear of extravesical leakage The patient should be admutted
to hospital as soon as possible and 1deally before treatment

Once admitted to hospital the patient s conditton can be assessed
rapidly and the first important deciston made The choice hies between
mmedrate or “emergency ' prostatectomy or a preliminary pertod of
bladder dramage he practice of “emergency” prostatectomy
originnted 1n the reahzation (by Wilson Hey) that the most serious
complications—especially fat1] uremia—anse from infection mtroduced
from without and particularly from urethral catheterization Hey's
technique 15, 1n effect a transyesical prostatectomy with wide resection
of the trigone to avoid post operative bladder nech obstruction and to
facihitate hemostasis—achieved by diathermy—in the prostatic bed
This 1s follewed by the msertion through the urethra of a wide bore
tube or catheter from within the blndder, and then by complete bladder
closure The mdwelling catheter 1s retamed for a few days only Even
this crutious drainage leaves a loophole for infection from without and
chemotherapy 1s freely used The results of emergency operations by
any standard method are good but 1t 1s probable that with modern
drugs similar safety can be acheved by methods which leave time for
mvestigation and particularly important mn the ‘ bad msh’ case, for
recuperation

Each case must be judged on its memnts, but a rough guide 15 that
prostatectomy should be postponed 1f the blood urea 1s over 100 mg
per cent Suprapubic dramage except posstbly with the ‘‘Riches
catheter 1s usually reserved for patients whose bladders are already
heavily infected or bleeding sertously or for those for whom, for some
reason, prostatectomy has to be postponed for an appreeciable period

The simplest and most >conventent method of dramage 15 by an
mdwelling urethral catheter and if this method 1s used with carc
sepsis may be ay orded Slow decompression of the bladder 1s rarely
necessary and never when the retention 13 acute With the grosser
degrees of distension found with retentton and overflow 1t may be
advisable as hmorrhage into the bladder when 1t 1s emptied 13 common
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and may cuse blochage of the eatheter There seems Iittle doubt that
the uremic fatahties ascribed to sudden changes of pressure were 1n
fact due to rapid and fatal ascending infection through mcompetent
ureters of hidney s already at the pomt of fulure The um should be to
empty the blidder mn 24 hours A self retuming catheter of the
“Foley ’ type 15 the most consement, but if this cannot be passed a
Tieman’s or bicoude type may be used, and fixed by some external
method To avoid urethritis the eatheter must not fit tho urethra tightly
and the “tying 1’ must not constrict the pems round 1t Pemeiln
should be grven as 1 routine and an aseptic closed dranage should be
set up Irmgation should be avoided 3f posmble Within seven days
function 15 usually sufficientls 1mproved to allow prostatectomy Tius
period may be used for thorough assessment of the condition Cysto
scopy 18 best left as the first step 1 the rdieal operation

Methods of Prostatectomy

The Two Stage Method This s stall used by many surgeons who elum
1t to be the safest At the first stage the suprapubic tube should be
placed as hugh as possible At this stage 1t 1s convement to cut and tie
the vasa deferentin, 1 precaution agunst epididy mitis advisable n all
but endourethral methods of prostatectomy The second stage 15 best
done two or three weehs later before scarring becomes severe but may
be postponed for months or even vears It s advisable to excise the
primary wound and track and to mobilize the parts as much as possible
A wedge of the posterior hp of the bladder neck should be excised but
1t 13 usually mmpossible to get an exposure of the prostatic bed good
enough to stop all bleeding Open dramage through a large tube 1s
necessary paching rarely so Continuous suction may be used 1n
after treatment or a suprapubic box may be fitted The patient should
pass water naturally and the wound should heal m about fourteen to

twenty one days Persistence of suprapubic leakage 1s usually due to
sepsts or bladder nech obstruction

One Stage Operations with Bladder Closure  Retropubic prostaf
ectomy First desenibed by Mllm 1 1945, this method 1s now w dely
used It 1s not without difficulties and dangers especially when unsuit,
able patients such as those with small fibrous prostates better treated
endoscopically are dealt with i this way There 1s then Lttle room
retropubically for manipulation and the capsule 18 11l defined thn and
difficult to sew

The shin meision may be transverse or vertical followed by o
vertical incision between the rectt The mam steps of the operation are
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The higation of the veins (dorsal vem of pems) m the prevesical
fatty areolar tissue, followed by clearing of the anterior and lateral
sides of the prostate by gauze dissection Then the prostatic
capsule 1s incised transversely or vertieally after securing the
mam capsular vemns The ndenomatous prostatic lobes 1re freed
by blunt dissection nnd the urethra 1s cut by scissors close to the
apex of the prostate to avoid drmage to the membranous urethra
Bleeding 1n the prostatic bed, which mayv be mimmal or setere
15 stopped by dithermy or higation A wedge of the posterior ip
of the bladder nech must be exased and the prostatic capsule
then closed by water tight suture over an ndwelling catheter
The retropubic space should be dramed for = few days

Hezmorrhage during the operation 1s sometmmes brish, particularly
from unsecured vessels 1 the prostatic capsule It 1s best m such cases
to complete the removal of the enlurged lobes as rapidly as possible
The haemorrhage often then becomes Jess and 1ts origin 18 anyway more
easily seen and secured

Post operatively the mun complication 1s clot retention This can
usually be avoided by the mstallation of sterile 5 per cent sod citrate
at the time of the operation Gentle lavage at interyals with the same
solution may be necessary post operatriely but should be used only
when absolutely necessary as mfection 1s difficult to avord Should
clot cause serious blochage 1t may have to be brohen up and washed out
through a catheter by a Bigelow s evacnator The catheter should be
removed as early as possible depending on the amount of hamorrhage
—but certamly within seven days The patient should be up for short
mtervals within a few days Suprapubic leahage occasionally happens
but seldom persists Shght mcontmence 1s common it first but control
15 soon regamed Post operative stricture 13 not common provided the
bladder neck has been resected as deseribed above Osteitis pubis—the
-etiology of which remamns obscure—i1s 4 rire comphication of this as
of other methods of prostatectomy

Transiesical Methods These are associated with the names of
Freyer Thompson Walker and Harris the proneer of primary bladder
closure There are many ndividual modifications of ench method all
have in common wide ¢xposure with trimming of the bladder nech and
h-emostasis of the prostatic bed by sutures or diathermy In the Harns
type an attempt 1s made to obliterate the prostatic ecav1ty with deeply
placed sutures Transvestcal methods have the advantage that con
comutant lesions of the bladder such as neoplism or diverticulum ¢an
be treated and are preferred by some surgeons when an enlargement 1s
mamly of the mtravesical type Access to the lateral lobes 1s less good
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than by the retropubic route even with a finger mn the rectum to push
the prostate fornard the heemorrhage from the prostatic bed 13 less
ensy to control Some surgeons use a catheter with a hydrostatic bag
to give temporary pressure to the bed, and some use one of the hemo
static fibrin compounds Prolonged efforts to stop hemorrhage 1n the
prostatic bed during the operation m1y be deceptive, success being due
to a fall in blood pressure This may mean that subsequent resuscitation
1s followed by reactionary hemorrhage and clot retention If heemor
rhage 1s persistent 1t may be advisable to place 2 small suprapubic tube
1n the bladder at the end of the operation  If possible the bladder should
be sewn up mn two lnyers the more superficinl being a continuous suture
of the Lembert ’ type
Perineal Prostatectomy Although 1n estiblished method perineal
prostatectomy 15 pracf?d very little in this country  Its maun advan
tage 18 that 1t 1s thefeast disturbing of all methods, mcluding endo
urethral methods of prostatectomy Both hemorrhage and shock are
mmmmal and, there bemg no abdommal wound post operatrely
respiration 13 not embarrassed The operation 1s most suitably done
under low spinal inzesthesia and can be used for patients whose general
condition 15 so poor that other methods are extremely hizardous The
pubkaty given to the oceasional comphieations of mcontinence and
perineal fistula have made many surgeons chary of this method
vRadical prostatectomy for caremoma by this route will be mentioned
later
Endourethral Resection In this country endourethral resection of
the prostate 13 usually resersed for the §mall fibrous type of gland and
for carcinoma  Few attempt total removal of the larger glinds Both
types of instrument used the Thompson punch and the McCarthy
drathermy rescetoscope need special truming No detailed deseription
of the techmque 1s given here Hewemorrhage 1s cheched by coagulation
diathermy and the bladder drained bv m dwelling catheter for 1 few
days The mamn complications are hzmorrhage with clot retention
mceontinence usually temporary Stricture due to trauma from a large
endoscope or from the indwelling catheter 15 said to be avoided by
passing the mstrument and drainng the bladder through the bulb—
bulbar urethrotomy  In well chosen cases the results of resection are
good and mav be lasting

Carcinoma,
Careioma of the prostate 1s not always easy to recognize In some
mstanees 1t 13 onlv discos ered after operation on histological examna
tion of an spparently simple specimen At the other end of the scale
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1t may be quite obvious on rectal exammation and typical secondary
depostts may be present m the bones when first seen It 15 oceasionally
difficult to distingmsh chronic inflammatory or calculous disease but
1 the mamn 1t 18 usually found that carcinoma 1s more often present
than not when suspicion of 1t 18 aroused on rectal exammation Biopsy
may confirm the diagnosis Fragments for examination obtained with
the resectoscope will show a carcmoma which impinges on the bladder
neck or urethra Samples from the pertphery of the gland may be taken
by open permeal operation, or less certainly by needle puncture through
the 1schio rectal fossa guded to the suspicious area by a finger in the
rectum Early diagnosts 1s important Climcally obvious carcinoma 13
unlikely to be smitable for radical extirpation but the converse 1s also
true

Estimation of the serum acid sodium phosphatase may occastonally
be a help 1n the diagnosts Normally 1615 2 to 3 5units A nise confirms
the presence of prostatic cancer especially with secondary spread A
normal finding, however, does not contradict the diagnoms It 19
perhaps most useful as a guide to the progress of the disease

Treatment

Apart from the relief of retention there are two mam methods—
hormonal and operative The former 1s applicable to those patients
the vast majority m whom the growth 1s already too extensne for
radical extirpation Large doses of cestrogen are given daily and their
action 1s sometimes supplemented by castration This 1s most con
ventently achieved by evisceration of the soft testicular tissue from
withm the tumica albugmea which 1s then sutured to prevent bleeding
The daily dosage of cestrogen varies from 3 to 100 mg The larger doses
are used to control the disease m the early stages and :mprovement
may be expected 1n a few weehs They may be reduced but a mamten
ance dose must be grven for the rest of the patient s hfe Should the
toxic effects of stilbeestrol or diencestrol—chiefly nausea and vomiting
—be troublesome the more concentrated ethinyl cestradiol (0 5 to
2 mg ) may be better tolerated In most cases the prognoss 15 good
even when metastasis 1s present but at the price of femmism of varyng
degree and 1mpotence This may be of little consequence n the old,
but when the disease 1s discovered in mddle aged patients 1t can be a
serous disadvantage

Radical operation 1s the removal of the whole gland with 1ts capsule
and usually of the semmal vesicles It has been done by various
approaches—transy esical retropubic and perineal None 1s easy
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The treatment of retention 1s the same whether due to earcinoma or
adenoma  Suprapubie cystotomy should, howerer, be avoided and the
early rescction of obstructing tissue 1s indicated especially when radical
operation 18 not possible Thus, combimed with indwelling eatheterize
tion will usually tide the patient over the period needed for hormones
to take effect

M F Nicmouis



CHAPTER XXII

THE TREATMENT OF THYROTOXICOSIS

Anhthyrod Agents

Treatment of the thyrotoxic patient has been transformed m recent
years by the discovery and infroduction of the ant: thyrowd substances
They have ushered 1n a new era of safety in thyrowd surgery and they
haye rendered obsolete 1n all but the most exceptional cises the need
for nduv1dual higation of arteries and multiple stage operations

By their agency a small group of patients with thyrotowcosis can
be cured or at least controlled without resort to surgery For the
remander, surgery following upon a course of one of the antithyrod
agents may be necessary but by enabling us for the first time to fulfil
our mam pre operatiie objectine-—the conversion of a toxic mto a
non toxie goitre—they haye removed much of the hazard and mncreased
the accuracy of the operation

When we speak of the surgical treatment of thy rotoxicosis we 1mply
treatment by combined medreme and surgery Surgery 1s only the
culmmating 1ct in the final phase of a combined method In companng
the ments of the purely medical and the combined procedures 1t 25
mmportant to bear 1 mnd the ~ltered cireumstances m which thyrod
surgery 1s conducted to day The adverse conditions which ewisted -
prior to 1943 when surgery so often had to be underthen under the”
unfayourable conditions of uncontrolled toxicity no longer exist

This event has had 1t< effect upon both patient and surgeon It 1s
now m our power to mahe the patient safe for surgery to a degree
unknown prior to the thiouracil era It 1s also m our power to mihe
surgery safer for the patient since there 15 no longer the same necessity
for spced 1n operating as there was i the constitutionally il and toxie
subject One great advantage which an unhurried operation affords
1s that 1t allows time for the deliberate dentification of the parathyroid
glands and recurrent laryngeal nerves so that the medence of damage
to these mmportnt structures has fallen Equally mmportant a more
accurate assessment of the amount of glund to be resected can be {
made —akey deciston n the operation for nothing brings thy rordectomy ;'
for toxie goitre nto such disrepute 1s madequate procedures

The present satisfactory position 1sn part due to modern anwesthetic
agents and methods 1t 1s m greater measure due to the thiouracils
It 18 incumbent therefore upon all surgeons using the antithyrord drugs
for the pre operative stabihization of thewr patients to be familiar with

250
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therr potentiahties In addition 1t 15 essential to see the patients with
therr physieiin n their ongmal thyrotoxic state before therapy s
mtiated  If seen for the first time when a thiouracil offect has been
obtuned, an entirely false assessment of the soverity of the disease may
be made, and a wrong decision come to as to the need or time for
surgieal mteryention

The Thiouracils
Action

The antithyroid agents most commonly employed are methyl and
propri thourael Their mode of action 15 to interfere wath the synthesis
of thyroun withm the thyroid gland by preyenting the union of 10dine
and_tyrosing ynto_dnodotyrosme._w hich as_the_precursor_of_thyroximn
The resultant fall in the production of circulaiting thyroxin stimulates
the antenor pituttary to an increased productson of thy rotropie hormone
and this 1n turn s followed by an meffectual hyperplasia of the thyroid
gland chmenlly mamfested in a proportion of patients by an increase
m ats size The thiouracils do not affect the thyrown already stored in
the glwnd or i circulation which explung the short time lag before
chmeal mprovement 1s
noticed followng the imtial
admmistration of thiouracil

Complications

Thiouracll Goitre and
Myxzcedema Since the anta
thyrowd drugs interfere with
the synthesis of thyro<in
they take a much shorter
time to produce myxwdema,
1 hyperthvroid patients
whom the stores of thyrown
are low than m the normal
person whose stocks of thy
roxin stored m the collod
spaces of the gland are lagh
Hagh dosage and prolonged
therapy tend to produce
thiouracsl goitres (Figs 1
and 2)

It 1s very undesirable

that overdosage with ant1 Fio 221 Thyrot Before th
therapy

i
)
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thyroid agent should
occur The resultant
“thiouracil goitre

m1y cause pressure
symptoms and force
surgery w hle the gland
15 still enlarged and
1 ascular and so greatly
mcrease the techmeal
difficulties of the oper-
ation The thicheming
of the vocal cords
vhichtakes placen the
my xeedematous phase
also constitutes a very
real post operative
danger from cedema of
the glottis Tracheo

tomy was requred m
three patientsoperated
upon at the Lahey
Chnic during the myx-
edematous phase

(Cattell, 1949}

Fie 222 Thyrotoxicosis After excessnve thiouracil

therapy The patient has been treated with propyl Furthermore 1n
thiouracil on too high a dosage and for too long This has  spite of what has been

s gottre  and with
thickening of the vocal cords wnttentothe contrary

my expenence 1§ that
an arrey ersible state may be set up 1f myxcedema 18 produced by ant1
thyroid agents or at least a state which takes a long time to adjust
itself  In addition 16 complicates the surgeon s decision as to how much
thyroid to remove 1t operation and post operatively serously retards
the patient s return to normal health and thyroid function

Toxic Reactions

Thiouracil 1s a poison to some individuals and although the mortahty
from agranulocytosts 1s extraordinanly low considering the widespread
use of the antithyroid agents the fact remains that any therapeutic
measure that carries with it the risk of death however remote, requires
that specinl precautions shall be taken n its appheation It cannot be
too strongly urged that routine blood counts as a safety method of
control are not only useless but dangerous as the drug may strihe with
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dramatic suddenness Blood counts which may be normal one day,
moy be seriously leucopeme the next Tortunately this sudden and
dramatie fall rarely, 1f ever, occurs without gning mse to warning
symptoms It s for this reason that the clinical method of control 1s
recommended For the elinical method of control to be safe, everyone
coming 1 contact with the drug—patient, nurse and doctor—must be
abeolutely familiar with 1its sido effects, and 1immedinte action tahen
upon any of the well known toxic features presenting (fever, malaise,
nausea, headache, sore throat, Tash, ete ) This action will tahe the form
of instantly stopping the admmstration of the drug of g1ving a prophy
Inctic myection of peruerlin and making an immediate examnation of
a blood smear In the latter connection a formal differential count
—unless the polymorphs are alarmingly sewnty—is unnecessary and
time consuming It 15 a simple matter for an expenenced pathologst
to tell from o smear almost at a glaince whether the granulocytes are
plentiful or not  If the granulocytes are scanty 1t will be wise to abandon
touraul therapy altogether, after the blood count returns to normal
the patient should be put on to 1odine and followed up with a thyrond
ectomy If the granulocytes are plentiful after a towic reaction 1t 15
sufficient to watt 4 week and then to switch to another antithyroid
agent—for_example_from_methyl to propyl thiouracil Toxic effects—
once they have subsided—with the exception of persistent leucopema
do not contra indicate the continuation of treatment In using the
term leucopema 1t shounld be borne in mind that wn absolute polymor
phonuclear count which 1s a neutropema for one person 13 not nece ssarily
a neutropemia for another The interpretation of the term must be
related to the pre therapy normal count—hence the importance of this
count for the purposes of compinson subsequently Thus a patient
with a normal high count of say 5000 polymorphs which drops to
1 500 polymorphs 1s to be regarded more seriously than a patient with
a low normal of say 3000 polymorphs which drops to 1,500 the

first representng a drop of 70 per cent the second a drop of 50 per
cent

Heemorrhage

Thiouracml produces effects upon the gland of primary toxic goltre
which only occur mimimally or not at all in the nodular thyroid of the
older patient It mcreases the size of the gland renders 1ts consistency
hard and ngid and mcreases 1ts y ascularity many.times

It 15 1mportant to be aware of these effects and so prepared for the
very severe bleeding which can occur at operation  If thus comes as o
surprise 1t may well estend the most experienced surgeon Much can
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be done to dimimsh the techmenl difficulties associated with the altered
phvsical state of the gland, by careful preparation with 1wdine by
avording pre operative overdosage with thiouracl and by a sense of
timing m the choice of the optimum moment for the operation but
despite observing these precautions there will still be occasional eases
calling for all the operator & skill if bleeding 1s to be controlled, an
adequate amount of gland remos ed 2nd no damage inflicted upon erther
of the recurrent laryngeal nerves

Dosage

Growing experience shows that there 1s little to choose botween
methyl and propyl thiouracil They both produce the same effect 1 the
same dosage n the same time and with much the same reaction rate
It seems probable that the earlier doses used were too high-—the
maximum mtial dosage should not exceed 200 mg twice a day and
in many cases an excellent response will be obtuned from half ths
dose Because of 1ts avatlability methyl thouracl has been used
this country more than propyl and perhaps for this reason acquired a
reputation for having a higher toxic reaction rate 1n practice there s
httle difference m the respective reaction rates, approximately one n
five patients showing some toxic mamfestation Itis however worth
bearing m mimnd that a patient who 1s sensitive to one form of ant
thyroid agent majy respond normally to another so that after 4 brief
mterruption treatment may be continued with safety (For example,
Mercazole—1 Methyl 2 Mercaptoimidazole—average comparable dosage
24mg bd)

Administration

Thiouractl can be used mn combmation with surgery as a pre
operative agent with 2 view to bringing the patient to a safe operattie
level or its admimstration can be prolonged with a view to obtuning
stabilization without operation-—chemical thyrordectomy so to say

In patient treatment 13 advisable for all cases at the outset but ths
cin give way to treatment as an out patrent as soon 2s the patient
scems well and strong enough to make the necessary journeys to attend
regularly 1e at weekly intervals at first though this period can be
prolonged s the course procecds

Medical Cases The mutral treatment with all patients is the same
the patient 1s admitted for a period of obsery 1tion during which apart
from a general exammation a pre therapy Basal Metibolic Rate and a

baseline different1al white cell count are done the weight tahen the

neck measured and X rajed to exclude deviation or compression of the
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trachen and retrosternal goitre, and cardiologieal and other opinions
obtamed when m doubt All tonie patients should, m addition, be
mterviewed by o mature and sy mpathetic Almoner, and in excoptional
cases by a psychiatrist so that we may be familinr with the home
housmg conditions and other relevant social and personal factors
After the first few days of the resting phase most patients should be
allowed to go to the bathroom and to get up for a short time each
evening
Haung weighed all the available data the sclected antithvroid agent
1s started and continued in 1ts mitial dosage until the patient 1s sy mptom
free Progress 1s assessed by observing an improvement in the patient s
general chimcal condition—usually first noticed at the end of ten days—
by a fall in the BM R and sleeping pulse rate and by an nerense m
weight When symptom free the dosage 18 halved and gradually reduced
during the course of the next three months, after which 4 smaller or
mantenance dose 1s substituted and mamntuned for 4 mmmum pertod
of s1x months If at the end of this time the patient remauns symptom
free the thiouracil 15 stopped and the patient provisionally discharged
with mstructions to report for re it 1n three months time or
before 1f there 1s a recurrence of the thvrotoxic symptoms If this
Tegime 1s followed, few patients will or should be free from supers 1sion
and therapy in less than one year
While thiouracil treatment 13 continuing 1t 1s usual although not
essential, to have a white cell count at fortnightly mtervals A second
BMR estimation during the course of therapy majy also be a useful
gude to the duration of therapy and occasionally may give yaluable
warning of impending hypothyroidism
An mitial pre therapy white cell count below 3,000 associated with
neutropema contra indicates treatment with thiouracil
Relapses  So far as 1t 13 possible to judge, approximately half the
patients on thiouracil alone relapse followmng the first full course of
thiouraeil and a substantial number of those that relapse relapse agam
following a second course The nference 1s that the relapser goes on
being a relapser with repeated courses but 1t 1s only fair to say that of
those that relapse a proportion only are thiouracil failures and others
relapse because of the persistence of the orm
such as domestic_or financral worry
‘e I\ii;}:;e'?“ f they are gomg to occur tend to happen quickly
o to four months of stopping treatment Short courses of
;}:tol:ﬁ:igl;r:gf;lllt(;“ ::t Sl? bae TE:tre]agsef rate so that treatment with
less than six months after the ot has beserp>tantral period-—not
patient has become symptom free
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The permenancy of the remssion mduced by thiouracil 1s not yet
known, nor 1s 1t known 1f 1ts carcinogemie properties mn certain ammals
will ever produce cancer iIn man Time alone will decide these pormts
for us

Surgical Cases The imtial procedure when using thiouracil as a
pre operatire agent 1s the same s for medical cases Admmstration
contmues until the patient 1s symptom free or 1deally, just short of
this pomnt when the drug 1s stopped altogether The BM R averages a
drop of a pomnt 2 day 1n pnmary and a pomt every other day m
secondary toxic goitre, so that a patient with primary thyrotoxicosis
and a BMR of plus 42 who 15 to hatve a thyroidectomy cin be told
that 1t will take approxumately six weehs to prepare her for operation
In cases of primary thyrotosicosis if the thiouracil therapy before
operation has been prolonged, 1odine (mmims x tds 1 milk) should
be given pre operatively for a pertod of at least three, and sometimes
four weeks or 1t will not produce 1ts full devascularizing effect The first
two weehs of 10dine therapy should overlap with the last two weehs of
the thiouracil therapy The usual short course of 10 to 12 days 18
sufficient 1n cases of toxic nodular goitre as they have not the same
tendeney to bleed Those patients who have been receiving the termmal
part of therr thiouracil course as out patients may with advantage
begin their pre operative 10dine before they return to hospital, which
should be not less than three days before the anticipated day of opera
tion Fmally a post therapy pre operative white cell count should be
carrted out on the day before operation to exclude a delayed thiouracil
leucopenic reactron In calculating the optimum day for operation 1t
15 1mportant not to forget to take into consideration the date of onset
of the next menstrual period

Defimtive Treatment The Three Groups
When faced with a thyrotoxic patient who may be young or old,
who may be with or without enlargement of the thyroid gland and with
or without the classical features of the disease 16 can be perplexing to
make up one 8 nund as to the most surtable defimitive Line of treatment
In practice 1t wall be found that the majorrty of thyrotoxic patients
when first seen can be divided mnto three groups
a Medical group—in whom there 13 present a special indication for
medical treatment
a Surgical group—m whom there 18 present a special indication for
surgical treatment
and a Residual group—in whom the method of treatment can only be
decided after a persod of trial wath the antithvrord agents
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In armving at & deaision as to the appropriate hine of treatment in
an mdnidual case 1t 18 helpful first to exclude those patients who fall
naturally mto o medical or surgical category Iet us consider first
those m whom medical treatment 13 mdicated

Group 1 Medical Treatment—the mndications

Mild Thyrotozicosis  Medical treatment 18 mdicated in all patients
with mild thyrotovicosis, that 1s to sy those with a BM R of not
more than plus 20 and a pulse rate of not more than 90 The usual
methods of rest and sedation will suffice for the majority & few will
require thiouraeil, surgery 18 absolutely contra indicated

Recurrent Thyrotoxicosis Recurrent thyrotouicosis mght be
regarded as the cardinal indication for the use of thiouracil, radio 10dine
15 now av ailable for the swme purpose  Re operation on these patients
1s always hazardous because of the msk of damaging either or both
recurrent laryngeal nerves Thiouracil 15 also of particular value n
treating patients with a unilateral recurrence associated with a recurrent
laryngeal nerve palsy on the mde opposite to the recurrence If the
recurrence takes place on the side of the nerve lesion re operation can
be considered with less anxiety as the underlying nerve has already been
damaged

Age—Stress and other Factors Medical treatment should also
always be employed whenever possible 1n young children and m the
elderly and at times of exceptional phystological stress such as puberty
pr and the meno; when thiouracil cover will generally be
all that 1s necessary In the case of thyrotoxicosis associated with
pregnancy 1t should be stated that 1t 1s unnecessary to interrupt the
pregnancy The danger of producing sub thyroid babies as a result of
thiouracil therapy during pregnancy appears to have been greatly
exaggerated but 10dine should replace the thiouracil for the last four
weehs of pregnancy In those few cases in which the prospective mother
does not tolerate the antithyroid agent thyroidectomy during preg
nancy after 1odine preparation may rarely have to be carried out The
thiouracils are secreted in the milk so that 1t 1s wise esther to wean the

child after birth or to contmue with only very small doses to avoid
cretimsm

Medical treatment will also be the elective method 1n patients in
whom thyrotoxicoss 15 complicated by an anxiety state m poor
operative nishs and when expert surgery 1s unvailable or refused
Group 2 Surmeal Treatment—the mdrcat

)11

Surgery as the primary defimtive Ime of treatment 1s mdicated
when pressure symptoms are present as shown by displacement or
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compression of the trachea, or when symptoms of pressure mught be
precipitated by the use of thiouracil as 1n 2 retrosternal or intrathoraeie
goitre

It 1s also generally agreed that surgery 1s advisable 1n patients with
auricular fibrillation or other cardiosascular disturbance attributable
to the thyrotoxicosis Surgery may also be the most desirable method
of treatment m those who are unable or unwilling to attend regularly
m the unrehable and unce operative for social or economie reasons
and for reasons of size or nodulanty or because malignancy cannot be
excluded By a process of ehmination 1t also becomes the only effective
expedient mn those patients m whom medieal treitment has failed,
1e the thiouracil sensitue the thiouracil relapses nd the thiouracil
resistant

There 1s no reason to withhold antithyroid agent 1 the pre operative
preparation of toxic patients in the surgical group provided that 1t 18
administered under close supervision and followed by 1odme mn the
usual way In many mstances there may be a very satisfictory response
to antithyroid agents and m appro<imately one third of the cases of
auriculwr fibnllation of thyrotoxic origin normal rhythm will be
restored

Group 3 Residual Group

The exclusion of patients i the two previous groups leaves us with
a large residual group all of whom have moderately severe thyro
toxicosis (pulse rate 90 120) or severe thyrotoxicosis (pulse rate 1bove
120) This 1s a group of mixed thyrotoxics some primary, some secon
dary 1n whom there 1s no clear cut indication as to whether they would
be best treated by medical or surgical methods If we trent all patients
m this group surgically then we shall automatically operate upon a
number who might have been cured medically If we trext all patients
m this group medically for an indefinite pertod of time we are going to
submit a considerable proportion to a prolonged and eventually fruit
less course of therapy

The difficulty 1s that at the first examination we have no way of
predicting which patients will be stabihzed by antithyroid agents and
therefore could be excluded from surgery and which patients will
relapse fter medical treatment and would therefore be better prepared
for surgery from the outset Accordingly all patients with severe or
moderately severe thyrotoxicoss who do not naturally fall mnto the
medical or surgieal categories mentioned should be submitted to a
course of antithyrord agents m order to determme their response to
the drug
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Therapeutic Trial

The procedure recommended 1¢ ns follows Grvo to all patients n the
residul group a therapeutic test courso of antithyroid agent for a pertod
not exceeding ono month or until symptom free w lschever 1s the
earher

The situatton should then be reassessed 1t 15 at this early stage that
the position of all these pitsents shoutd be revies od and not after months
of antithyroid treatment, beeause those who are gomng to respond wdl,
respond quielly  Excluding those who fall out because they are
thuouraeil sensitw e, two groups will be found to emerge for reassessment
~a small group which responds mdifferentls and a Jarge group w hich
responds well to antithyrowd agent

The Thiouract Resistant This group consists of patients who
respond slowly or not at all to antithyvroid agents Daperience suggests
that the magonty of these refractory patients will never become com
pletely symptom free on tho antithyroid 2gents at present avulable,
however prolonged tho use of these drugs mny be

If after one month's trentment any doubt still remams 2 further
four weehs antithyroid therapy should be given  If at the end of this
time the pitient remauns refactors the antithvroid agent should be
stopped 1odmne started and operition ecarried out as soon s the
maximum response to the 10dme hns been obtuned

The Thiouracil Responsive Patients who respond quickly to
thiouraetl will be found at the end of the four week period to show 2
marked climeal improvement Once agun 1t 18 at this early stage that
a decision should be taken as to whether to continue with medical
treatment or abandon 1t 10 fay our of surgery It mught be argued that
there 1s no deaision to take and that all patients who show a favourable
mtial response should be treated along medical lines until they are
stabilized or fail to respond any longer to the drug [hisis the tendency
1 some centres but 1s an attitude whuch fails to take into consideration
the varying demands of the dufferent age groups and the mfluence of
socal and economic factors upon the course of the disease Thoughtful
surgeons operating upon the thyroid to day are fully aware of the value
of thiouracil and give 1t full credit, but at the same time feel that certun.
patients 1 this group should be operated upon just as some others
should be encouraged to continue with antithyroid therapy only The
decision as to whether the future management of the patients m this
group should be along medical or surgical lines can usually be recols ed
by reference to the following points the age the facilities ararlable,
the patient s attitude the precipriating factor
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Age  PreMevorauss  Broadly speahmg the younger adult
patients should be operated upon, certainly those under 30 There s a
natural reluctance to interfere surgically with the endocrne system at
this age jet younger patients do not tolerate well the tedium of pro
longed thiovraeyl therapy They are impatient of results and mchned to
find the repeated visita to hospital whsome and bormg, and for thus
reason they may not progress favourably More ymportant still the
younger age group—because the gland reacts mavimally to the anh
thyroid agent—are more hable to develop a thiouracil gortre and quite
suddenly to slip over mto mywoedema unless very frequent and time
consummng visits are made to a thyroid chime

MenoraUSAL AND Post meworausar.  In menopausal and post
menopausal patients who are responding well ¥ 15 wise to avoid thyrod
ectomy and to persst rather with antithyroid agents if these are well
tolerated Commonly a thyrotoxic flare up dunng the menopiuse 18 2
transent mamfestation of the 4 and will die down as the
chmacteric comes naturally to its end

Post menopausal patients even if the gland 1 nodular respond m
my expertence m a more satisfactory and lasting manner to antithyroid
agents than patients 1 the younger age groups Operation wall neces
sarily be advisable m those showing displacement of the trachea a
retrosternal gottre or with assowated cardioy asoular disease or if there
15 any suspicion of mwalignancy although comcidence of the latter with
thvrotovicoss 18 exceedmgly rare

Post menopansal patients without these complications should be
encouraged to persist with the full course of antithyroid agent and the
subsequent mamtenance dose for some months after they have become
sy mptom free

Facilities draslable  If the surgical facilities avalable are poor
as they can be it will be prudent to continue with medical treatment
Only if they are good does surgers become an alternatie to medieal
methods and 1t should then be carried out inmediately the patient has
had her pre operattie cowrse of thiouracl and iodine The medical
facihties avadable can also be poor—by this I mean the trme and care
the phymician concerned 1y prepared or able to gne to the patient
Continued supervision by one man 15 essenttal 1n these mixed diseases
of psyehe and soma and this demands both tame and patience

The Patent  Patients with thyrotoxicoss are usually mtelligent
and ther own wishes m regafd to treatment must be consulted ~dter
the advantages and disadvant of both methods have been explamed
to them for example the surgeal eure 15 quick and permanent and
removes the goitre but mnvoh es an operation medical treatment may
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produce rehof of symptoms without an operation but & pormanent cure
13 not certun and surgery may be necessary in the end  Some patients
find medical trentment tedious and frustrating, others will only show
improvement when told thtt surgery 19 not contemplated—and so on

The Precymiating Agent  If a precipitating agent can be found and
removed, the patient will be more than half way towards a permanent
relief of symptoms without any other form of therapy In searching
for such a factor intercurrent 1llness or disease should first be excluded
Spectal enquiry should then be made, but 1 privacy and gently, into
many supremely personal matters Common contributing factors are
marned unhappiness, housing difficulties often associnted with Iiving
with “1n laws , e<haustion from the prolonged strun either of over-
work 1n the home or nursing a sich relative the emotional shoch result
ng from 1n unhappy love affur or the death of a close friend or member
of the family, an unsmtable occupation or financial or domestic worries
1 therr mamfold vareties

It should here be put on record that 1t 1s typical of the contrariness
of this disease that no relevant precipitating factor can be found m the
majonty of thyrotoxic patients If one 1s revealed which can be
relieved medical treatment alone may well be all that 1s necessary It
18 1n the cases m which there 1s an obvious domestic or psychologieal
obstacle to recovery which cannot be removed m which the greatest
judgment 1s requred 1 determimng the most smtable form of treat~
ment Such patients will almost certamly relapse if treated with
thiouracil alone Subtotal thyroidectomy 1n these errcumstances should
be reserv ed for the severely thyrotoxic in whom the measure of improve
ment produced may be sufficiently significant to enable the patient to
review and assess her own problems with a fresh outlook and m a
more balanced manner No rules however can be laid down each
patient and each problem must be assessed and treated mdividually

Todine Preparation

There 15 one short nder that should be added to the subject of
treatment some of the jounger patients especially do not tolerate
thiouracil well and if the thyrotoxicoss 1s of moderate ses erty only
can be brought to a safe operative level with 10dine alone In selected
cases, this method of preparation still has a defimite place

Radioactive Iodme
It 1s not possible yet to assesy the part radioactive 10dme 1s
ultimately hikely to play m the diagnosis or treatment of thyrotoxicosis
Encouraging reports have been recerved from a number of centres
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Aqe  Pre MENOPAUSE  Broadly spealung the vounger adult
patients should be operated upon, certanly those under 30 There s a
natural reluctance to interfere surgically with the endocrme system at
this age yet younger patients do not tolerate well the tedium of pro
longed thiouraci therapy They ire smpatient of results and inclined to
find the repeated visits to hospital mksome and bormg and for this
veason they may not progress favourably More maportant stil the
jounger age group—because the gland reacts maximally to the anti
thyroid agent—are more hable to develop = thuouraal gortre and quite
suddenly to shp over into myxcedema unless very frequent and tume
consuming visits are made to a thyrord chme

MeNoPAUSAL AND Post menorausan,  In menopausal aud post
menopausal patients who are responding well 1t1s wise to avord thyrod
cetomy and to permst rather with antithyroid agents if thess are well
tolerated Commonly a thyrotoxic flare up during the menopause 1s 2
tranment manfestation of the 4 and wil die down as the
chimacteric comes naturally to is end

Post menopausal patients even if the glind 13 nodular, respond m
my experience in a more satisfactory and lasting manner to antithyrod
agents than patients wn the 3y ounger age groups  Operation will neces
sanly be advisable m those showing displicement of the trachea s
retrosternal goitre or with associated cardiov iscular disease or if there
35 any suspieton of mahgnancy although comeidence of the latter with
thyrotoxicoms 15 exceedingly rare

Post menopausal patients withont these tomplications should be
encouraged to persist with the full course of antithyroid agent and the
subsequent mamtenance dose for some months after they hayve become
symptom free

Facilities drailable  If the surgical faciities vailable are poor
as they can be 1t will be prudent to cc with medical treat
Only of they are good does surgery become an alternatne to medical
methods and 1t should then be carried out immedsately the patient has
had her pre operative course of thiouraul and jodine The medical
facilities avalable can alse be poor—by this I mean the tyime and care
the physivuan concerned 13 prepared or able to gie to the patient
Continued supervision by one man 1s essental mn these mived diseases
of psy che and soma 1nd this demands both time and patience

The Patient Patients with thyrotowicosis are usually sntelbgent
and thewr own wishes b regatd to treatment must be consulted ter
the wdvantages and disady anthges of both methods have been explaned
to them for example the surgical cure 13 quich and permanent and
removes the goitre but mvolses an operation medical treatment may
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produce rehef of symptoms without an eperation but a permanent cure
1s not certam and surgery may bo necessary in tho end Some patients
find medical trengment tedious and frustrating others will only show
improvement when told that surgery 1s not contemplated—and so on

The Preaipilating Agent  If o precipitating agent ¢an bo found and
remoted, the patient will be more than half way towards a permanent
relief of symptoms without any other form of therapy In searclung
for such a factor intercurrent 1llness or disease should first be excluded
Speeint engquiry should then be made, but m privacy and gently, mnto
many supremely personal matters Common contributing factors are
married unhappiness, housing difficulties often associated with Ining
with 1 laws , exhaustion from the prolonged strun erther of over-
work 1n the home or nursing a sich relative, the emotionat shoch result
ing from an unhappy love affr or the death of a close friend or member
of the fanuls, an unswitable occupation or finineial or domestic worries
m their mamfold vareties

It should here be put on record that 1t 1s typical of the contranness
of this disease that no relevant precipitating factor can be found in the
majonty of thyrotoxic patients If one 18 revealed wlich can be
relieved medical treatment alone may well be ail that 13 necessary Tt
15 1n the cases in which there 15 an obvious domestic or psychologieal
obstacle to recovery which cannot be remored 1n which the greatest
judgment 15 requred i determimng the most swtable form of treat
ment Such patients will almost certanly relapse if treated with
thiouracil alone Subtotal thyroidectomy m these circumstances should
be reserved for the se erely thyrotoxic in whom the measure of improve
ment produced may be sufficiently significant to enable the patient to
review and assess her own problems with a fresh outlook and n a
more balanced manner No rules however can be laid down each
patient and each problem must be assessed and treated indrvidually

Iodme Preparation

There 15 one short mider that should be added to the subject of
treatment some of the younger patients especially do not tolerate
thiouracil well and if the thyrotovicosis 1s of moderate sev erty only
can be brought to a safe operative level with 1odine alone In selected
cases this method of preparation still has a defimte place

Radioachve Todme

It 15 not possble yet to assess the part radiactive todine 1s
ultimately likely to play m the diagnosis or treatment of thyrotoxicosis
Encouriging reports have been recerved from a number of centres
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The amount of radioactrv e 1odine present in the thyroid gland itself can
be measured by means of a Geiger counter If the amount of radio
active 1odme present mn the plasma 1s determined 2t the same time
the thyroid i0dine clearince rate can be measured and this 13 of
diagnostic value From here 1t 1s removed both by the thyroid and
the kidneys The rate of uptahe by the thyroid 1s related to the activity
of the gland bewng rapid m touie goitre and slow 1n myxedema In
consequence durmg the same period there 1s proportionately less or
more 10dine available for excretion by the kidneys and this amount
can be measured

These vamnations form the basis of tests which can be used for
diagnostic purposes to determine the presence or absence of thyrotou
cosis and 13 especially valuable in those doubtful cases mn which the
chinical picture may be complicated by an anxiety state It 13 equally
useful m determiung the degree of hypothyroidism n a case of
my xedema and can be helpful m circumstances when the BM R 1s
Iikely to be mnaccurate

For therapeutic purposes the dosage 13 based on the seventy of the
toxicity and the size of the gland A single dose 1s usunlly suffictent but
subsequent smaller doses may have to be given The very simpleity of
the treatment naturally makes 1t popular with patients The climel
response normally follows « simular pattern m the first fow days the
gland becomes tender, to be followed 1n the course of the first week by
an exacerbation of toxieity Chinical improyement follows at the end
of the first fortrught and 1n four weeks 97 per cent of the ridionctivity
15 dissipated

Until we know whether the threats of carcinogenesis, and kidney or
ovanan or bone marrow damage are real or groundless 1t will be wise
to reserve I'®! for the treatment of patients over the age of 50 for cases
of recurrent thyrotoxicosis and patients who are unsuitable for operation
or who are resistant or sensitnve to the antithyrord agents In the
meantime 1ts potentialities continue cautiously to be explored

Terminology

In view of the numerous ant: thyroid agents as-ulable the drug
thiouracal (methyl or propyl) has been selected for use in the text—n
the generic sense—As bemg the representative of the antithyroid group
which has been most widely employed up to the present time

The number of these agents 1s steadily ncreasg and therr com
position constantly altering in an attempt to produce a less toxie and
more potent product

Vicror RIDDELT
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CHAPTER XXIII
CARCINOMA OF THE THYROID

Thyroid carcinoma forms ipproximately 1 per cent of all eancers,
being three times more common 1n women than men The histological
mterpretation of the different ty pes of malignant disease of the thyrod
15 notorously difficult There 18 no umform agreement amongst patho
logists on the classification of the varous types of cancer m ths
situation nd there 1s frequently disagreement on the interpretation of
the same histological section Confusion has been added to the study
of an already complex subject by the hyperplastic effects upon the
gland of throuracil which may produce a picture closely simulating
malignant disease It 15 possible that this tendency on the part of
the ant: thvroid 1gents to confuse the 1ssue 18 responsible for some of
the high incidence figures for cancer reported from some climes There
15 however, 1 measure of agreement about the different climcal forms
m which eancer of the thyroid may be present The mahgnant process
can ise de noto or in a previously present goitre  On thus basis at lest
hve diffcrent types can be recogmzed-—two bilateral when first seen
and three umlateral (initially)

Diffuse Carcinoma (bilateral de novo)

In this variety the cancer anses de noto 1n a previously normal gland
and 1s diffuse throughout both lobes It 1s usually of bad prognosis

Diffuse Carcmoma (bilateril pre eusting multiodular goitre)

In this varety of diffuse carcnom- the cancer arises 1n a previously
present multinodular goitre It 1s 1 connection with the frequency
with which cancer amses as a secondary change in the multinodular
goitre that there 15 some difference of opmion It seems probable that
while the poswbility of malignant change m multinodular goibres 18
unquestioned the hability 1s less than 5 per cent A balanced evaluation
of the position 15 of the greitest practical umportance since 1f the
tendency to malignant change 1s mterpreted too radrcally 1t mght lead
surgeons to advise v prophylictic thyroidectomy m many patients
who showed lttle more than an uneivenness of the surfice of the
thyroid

In practice 1t would seem reasonable to leave alone those patients
with small multmodular goitres who are symptom free provided the
goitre appears to be quiescent as shown by the absence of wny history
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of recent mervse m aize and provided that the patient 13 warned to
report smmediately any alterition n conststeney or inereasc in size
which should subsequently be noticed In spite of exereismg this tand
of discrimtnation the majorty of patients presenting with a multa
nodulir goitre wall still be aperated upon for reasons of size ncipient
thyrotoxicosis or uncertanty of dingnosis but a proportion will be
Wmecessmmm while running 4 mimmal rish
if the preciutions outlined re observed

Mabenant Adenoma (umiliteral pre existing unilateral goitre) (Fig 1) -
In this variety—the
malignant adenoma—the
cancer arises i a pre\ 10\15‘)
present umlateral gortre
Mahgnant __change occurs
more commenly_an_the solt
mulimodular gottre Its fre
quency 1 this country
whether anung de novo or
m a previously present
adenoma’ 18 probably of
the order of 7 per cent
although Hermanson Gar
gl and Lesses (1952} hate
quoted a figure as high as
14 4 per cent

Symptomless Sohtary Swel- !ﬂ
lng (umlateral de noto) |
This vanety which 1s ; ”
the commonest of all 15 also !
the most favourable and ¢ - PR
the one most lable to be left Fic 281 Carcinoms of the thvroid ( malignant
alone for the reason that 1t denoma ) with glandular metast
presents 1s 2 sympfomless solitary swelling of recent orgin and 1s indssten
guwshable clintcally from the mnocent simple adenoma It often ocenrs
voung women and 1s usually of the papilliferous type The thyrod with
a solitary nodule must be assessed in qurte a different Iight to the gland
with multiple nodules Tt cannot be too strongly urged that such 1
swellng should be regarded yust as we regard the doubtful lump 10 the
breast—as malignant until proved otherwise and should $herofore be
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exased not because i1t may become mabgnant but beciuse 1 may
already be mahgnant

The mjonty of unilateral goitres present with symptoms and
symptoms sufficiently strihing for therr vemoval to be advised—for
example because of pressure hwemorrhage or touiesty Tt 18 only the
few that are sy mptomlest and 1t 1s these sw elhngs which 1re so tempting
to leave alone In advising patients to have these removed 1t 3
mmportant to bear m mmd that the operation for thew removal s
hemthyrordectomy (not enucleation) a mmnor procedure compared
with the subtotal operation a small premium to pay for o high rate of
msurince for the results are amongst the beat i cancer surgery

Occult Carcinoma (umlateral)

The most fascinatmg and the rarest type 1s ocoult cwremoma of the
thyrod It 1s exactly comparable to oceult carcimnoma of the breast
In this vauety the pnmary m the thyrod 1s too munute to be palpable
the condition draws attention to self by 1irtue of the enlarged cervical
tymph nodes which on biopsy are fonnd to contun typeal thyrerd
metastases  Until the presence of the prnimary in the thyrod was
demonstrated to be 2 feature of these crses the glandular swelling 10
the neck used to be referred to as ciramoma of a Jateral aberrant
thyroid A lobectoms on the sde on wiich the glands e enlarged
together with a dissection of the palpable cervical glands on that sde
18 probably the best treatment if such & rwuty shonid ever come
one s way

Radioactive Yodine
One of the most sigmficant advances of modern trmes has been the
development and use of radiosctive todine n the muestigation and
treatment of diseases of the thyroid gland The use of this isotope has
now passed the experimental stage and as 1t seems hhely to play an
moreasingly mmportant role m this field 1t may not be out of place here
briefly to review the story of its development

Introduction

Although all atoms of an element (e g 10dine) behay ¢ 1 the same
wat chemucally they do not necessanily have the same physieal proper
ties o particular the masses of the ntoms may be different Because
the atoms of one element behave the syme chenueslly they U occup)
the same place m the periodic table of the eloments and are therefore
called 180topes (iovs==same Temes==place} Some 1sofopes have an
unstable nucleus to the atom and m revching a more stable state they
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spontaneously emt energy n the form of alpha particles (the nucler of
helium atoms) beta particles (lugh speed electrons), or gimma rays
(stmilar to X rays) or some combmation of these The time tahen for
the activity of an 1sotope 1 4 Inang creature to fall to half its mtial
value 15 hnown as the biological half life, and will be less than the
phystcal half hfe as biological excretion 1s added to phy sical decyy
Todine occurring m nature has an atomic weight of 127 (wntten 1'%
but many r1dioactis e forms of other atomte weight have been prepared
The first application of radwactive todme to the study of thyroid
function was that of Hertz el al 1n 1938 who worked on ammals They
used I'® which had a half hfe of only 25 minutes and this made any
prolonged investigation mmpossible 18 the matenal rapidly decayed
below a detectable level of activity  The first clinical studies i humans
were by Hamlton and Soley (1939, 1940 1942) who used I'*, of half
Life eight days, n therr classical nvestigations of thyroid metabohsm
Hamilton ef al {1940) were also the first to use radio rodine to study
cancer of the thyroid The first demonstration of careinomatous tissue
taling up radioactne 1odine was made by heston ef al (1942) The
extensny e use of I'*' in thyroid mvestigation 1s due 1n no small measure
to the avidity with which the thyroid takes up rodine the concentration

n the thyroid sometimes reaching 10 000 times that of the average
throughout$ the body

Dosage

The 1sotope of 10dine most commonly used at present 1s as 1s impled
above I TIn England 1t 1s manufactured at the Atomic Energy
Research Station at Harwell by irradiating tellurium of atomie werght
130 with neutrons 1 an atomic pile __I_‘“_hyalmlf\h_fMght days
and emits both beta particles and gamma rays_The beta particles—
which are the tissue_destroying particles—only travel about 2 mm m
tissue and cannot, therefore be detected outside the body The gamma
tays are much more penetrating and are readily detected external to
the body using a switable counter

For tracer inestigations quantities of I3 up to about 50 pe
(1 pe=1 microcurie=1/1000 mlhcurie) are usually employed but for
the destruction of normal thyroid function about 70 millicuries might
be used (1e over 1 000 times thm) used forrzignmc purposes)
and for the trextment of a thyroid carcinoma as much as_250 me has
been taken m a single dnnk  comparable quintities b;mga‘rmm

stered 1n subsequent treatments of the same patient 1f these become
necessary
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Admmsiration

The 1s0tope used 1s admistered 1n solution by mouth bemng gnen
i a small and harmless dose for diagnostic (tracer) purposes and in a
larger dose for therapy It s rapidly absorbed from the mtestinal tract
mto the blood stream being detectable m the thyroid area within 20
munutes It 19 largely removed by the thyroid and hidneys but small
amounts are concentrited m the sabviry glands and gastue mucous
membrane The 1sotope 1s excreted 1 the urmne 4t 2 rate dependant
upon the function of the hidneys and the thyroid condition present
In a normal person approximntely 50 per cent will be e<creted m the
first 48 hours and up to 90 per cent by the end of four days In
myedema the radio 1odine uptake by the thyrod 18 small and a
correspondingly Yarger amount will be exercted 1n the urme i a shorter
time and 1n hyperthyroidism the opposite will be the ease In eancer
of the thyrowd the excretion rate will depend upon whether or not the
tumour 1s 10dine concentrating

Methods of Detection

The great value of radioactny e 1sotopes n clinical nvestigation 1
consequent upon the extreme sensitiibs of the physical methods of
detecting them  Isotopes may be admistered 1 quantities msufficient
to cause biological disturbance and ther subsequent fate may be
detected by (1) a Geiger counter, (1) a seintillation counter, or () auto
rathographs on photographic emulsions

Geiger counter This nstrument which 1s capable of detecting the
disintegration of 1 single atom was des eloped by Gerger while working
under the late Lord Rutherford at the Cavendish Laboratory 1n
Cambridge 1 the early part of this century It was further developed
by Muller 1n the 1920 s and to day evsts i several forms A common
type consists of 4 copper gauze cylinder 4 m long and 11n diameter
with a fine wire runmng long 1ts aws the whole bemng enclosed m a
glass tube with a muxture of alcohol vapour and argon to about one
sixth of atmospheric pressure A steady voltage of about 1000 volts
1s mamtamed between the copper cylinder and the central wire If 2
gamma ray fall> on the counter an electrical discharge will be mitiated
between the cyhnder and the wire This discharge 15 amplfied and
recorded electrically It 1s 1mportant that the counter should be
suttably shielded so as to recerve radiations from hnown directions
only Such an improved counter has been described by Pochin et of
(1952) for local counting and an adaptation of this counter has been
devised to determine the distribution of radio jodine throughout the
length of the body for * profile * counting
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Sembillation counter Some materials fluoresce when alpha, beta
or gamma rays fall upon them The mirtute seintillation due to a single
betn or gammn ray can be detected by a special Iight sensitive cell
called 2 photomultiplier, and can be recorded electrically The sentilla-
tion counter 15 5o sensitn e that only o very small dose of radio 1odine
1s required for tracer work For this and other resons the seintillation
counter 15 hikely to be used more and more 1n the future

Autoradiographs The third method of observing radiocative 1s0
topes 1n bological matenl, 1s to cut a thin histologienl section of 2
biopsy specumen and place 1t 1n mtimate contact with a photographe
emulsion Any particles emitted by the radionctive material cause a
blackening of the emulsion (after normal development), the blacheming
being greatest m regions of mghest concentration of radionetry e material
The histologieal section and ~utoradiograph may be compared to
determine the exact location of radionctive materinl in the specimen

Precautions m the Use of Radioactive Isotopes

The radiation from radioactive 1sotopes 15 a potential hazard to the
mvestigator to the patient and, after disposal to the general publhic
The precautions to be observed m their handling «nd disposal hwe
been set out m a document prepared for the Medical Research Couneil
by the Atomic Energy Research Establishment

The Treatment

Thyroid cancer 1s best trented by complete surgical excision If !
excsion 1s not possible thyrod cancer should be treated with radia *
active Jodine provided the carcinoma can be shown to take up the
radioactive 1odme suffiently If excision 1s 1mpossible and the gland
cannot be mduced to take up radioactive 10dine 1t will be necessary to
resort to the thurd of the available methods of treatment—deep X ray ¢
therapy

Radio-todine Uptake Before decidimg upon treatment with radio
actrve 10dine 1t 15 necessary to demonstrate that the tumour concerned
1s capable of concentrating radio 1odine Unfortunately all thyrod
carcinomata do not take up radio 1odme but 1t 1s now beheved that
more do so than was previously thought The detection of racho sodine
uptahe by a tumour 1s not always as straightforward an nvestigation
as might be supposed and 1s particularly liable to be complicated 1f
there 13 normal thyroid tissue nearby  Recently 1t has been shown that
certamn thyrord tumours both primary and metastatic which by
external counting methods showed no mtial evidence of radio 1odine
uptake were found to take up 20dme after remoral oF destruction of the
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contralateral lobe and all remuming normal thyroid tissue This 1s an
important development and has substantially mereased the number of
thyvroid carcmomata and thewr metastases which can hopefully be
submtted to treatment by radioactive 1odine Take up 1s particularly
Iikely to occur if the tumour 1s well differentinted__

The explanation of the behaviour of such thyroid tumours may be
that the concentration of 1sotope by the tumour is greater when 1t 13
competing for radio 1odine agunst the kidneys alone and not agamst
kidneys and normal thyroid (Pochin ef al) In addition the detection
of weal uptake 1s technically simpler if there 18 no site of strong uptahe
such as thyroid tissue adjacent Thusit may be that uptake in a thyrod
tumour or metastases 1s revealed rather than induced by removal of
normal thyroid tissue

Metastases Metastases distant from the thyroid glind are most
readily discovered by “profile” counting Metastases Iying close to the
ladneys or bladder and those near to the stomach or salivary glands
may all contain radicactrve 10dime and so may be difficult to detect
1f searched for too soon after the tracer dose of radio 1odme has been
taken If metastases are present examination ifter 1 few days 1s hikely
to be more successful as by this time almost all the admumistered
radio 1odine will have been excreted in the urmne Paradoxically the
presence of metastases 1 thyrowd carcinoma would appear to afford
no contra indication to radical surgery upon the primary growth
provided that the secondary deposits can be shown to concentrate
radio 1odme and so render themselves hable to self destruction

Operability

In arrrving at a decision as to the best course of treatment to pursue
1t 13 wase first to determmne the local operability of the particular tumour
under review

Assessment of Operabihty It 15 not always possible by elimcal
methods alone to determine whether any given case 1s operable or not
and resort to actual operation may alone decide this pomnt At the
same time fixation of the gland—due to transcapsular spread—with
1n consequence a limitation of 1ts excursion on swallowing 13 a suspictous
sign as also 1s paralysis of a vocal cord which may not always be
assoclated with a hoarse voice and may therefore not be suspected
unless the cords are routinel d by lary py Confusion mn
diagnosis sometimes arises between malignancy and chrome thyrordiis
—which can only be settled by biopsy occasionally a caleified nodule
in the thyroid will be decervmg but its true nature will usuuly be
revealed by a straight X ray
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Lamutations i Treatment The following plan of trertment 1s an
attempt to provide a practical guide mn the light of our present know
ledge but 1t should not be mnterpreted too rigidly 1n so constantly
changing - sphere of therapy It must also bo borne 1n mnd that no
single surgeon has had so wide an experience of thyrord cancer that he
¢an be dogmatic about trentment Further it must be admtted that
great as the potentiahties of radio 10dine are 1n this field 1t has not so
far always fulfilled our hopes Success has been hmited and disaippoint-
ments numerous 1n particular the behaviour of metastatic deposits
may be contrary and unpredictable

TFor a further account the reader will be well advised to study the
comprehenst e paper by Pochm ef al (1952) frequently and gratefully
referred to m this analysis of the present position

OPERABLE

Operable cases should be treated by thyroidectomy—moperable
cises by radwo 1odine or radiotherapy according to the degree of
differentiation present as revealed by preliminary biopsy In operable
cases howener, 1t seems doubtful whether prehminary biopsy s worth
while or justifiable as material for examination will be supphed by the
operation specimen and m bulk. which will allow 2 more comprehensive
examination by the pathologist Only when a case 18 moperable or the
diagnosis 15 m doubt should a biopsy be done—as for example 1f chronie
thyroiditis 13 a possible alternative diagnosis

Umlateral Unilateral operable thyroid cancer may present mn two
forms (excluding occult carcinoma) (1) the suspected (malignant
adenoma) and (u) the unsuspected (sohtary symptomless adenoma )

Mahgnant Adenoma { type 4) If the diagnoms 1s certam the
treatment 15 total unilateral lobectomy which should mnclude all thyrod
tissue on the affected side together with the isthmus the pyramdal
lobe and any enlarged cervical glands In an operable case of this hind
there 15 no clear mdication that there 15 any advantage m removing the
contralateral normal lobe unless 16 15 known that malgnant tissue has
been left behind or metastases are suspected of bemg present which
might thereby be revealed and possibly induced to tahe up radio
wdine  In the absence of such special cireumstances the normal Iobe
should be left undisturbed

Unsuspected Carcmoma ( type 5) Carcinoma occurring 1n the
sohtary symptomless swelling 15 usually discovered ‘accidentally’ when
the adenoma 13 cut across m the theatre after operation As a rule
the operation for 1its removal 1s a hemithvroidectomy that 1s to say a
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partial lobectomy on the side affected, leaving a strip of thyroid tissue
postertorly as when removing a simple adenoma A total lobectomy
would, of course, be carried out if the tumour was discovered to be
malignant during the course of the operation

Bilateral In diffuse operable thyroid cancer affecting both lobes,
total thyrodectomy should be the surgical aim The operation, in the
writer's opmion should be confined to the remoy al of the thyrod ¢ gland
and associated enlrged lymphatic glinds It 18 questionable whether
a standard block dissection with bilateral removal of the sternomastoud
and infrahy oid muscles 1s any longer justifiable or beneficial 1n view of
the ayaulability of radio 1odine If transcapsular spread has already
occurred and the growth 1s myvolving the muscles the condition must
surely be regarded as inoperable

Following thyroidectomy the patient should be sent for radioactne
1odine nvestigation by profile counting of any remaiung areas 1 the
body of 10dine uptake

INOPERABLE

In mnoperable thyroid cancer a preliminary biopsy should be carned
out with the object of determiming the degree of differentiation of the
tumour (wnd mncidentally 1ts thyroid orgin and malignant nature) as
the subsequent treatment will be much influenced by the histological
picture  In hospitals which are not jet equipped with radioactne
1odine facihities for investigation the prelmrmary biopsy may form the
basis of selection of cases for treatment

Unilateral If the biopsy shows well differentiated tissue the
remainng normal thyrod tissue should be removed by operation or \
1f this 18 not feasible 1t should be destro‘y—ed.b)__l"lﬂloa(?t“e 10d}_n9 m
therapeutic dosage Following the removal of all normal thyroid tissue
the tumour should be tested for radioactaye 1odine uptahe and if this
can be demonstrated radio todme treatment should be instituted

Bilateral If the biopsy shows well differentiated tissue the remain
g normal thyroid tissue scattered throughout both lobes should be
destroy ed by radioctive 1odine m therapeutic dosage The gland should
then be tested for any residual areas concentrating radioactive sodine
and if any can be demonstrated radioiodne treatment should be
mstituted

Inoperable tumours—umlateral or bilateral—which are undffer
enfiated should be treated with radio 1odine 1f they can be shown to
take 1t up but this 1s uncommon In most cases mn this category such
uptake will not be demonstrable and treatment should be with radio
therapy
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Tracheostomy Tracheostomy 1s sometimes necessary when respira
tory obstruction 1s present In these circumstances 1t 1s essentinl to
use a rubber_tubef_the_nrea 1s being or s to_be irradiated
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partial lobectomy on the side affected, leaving a strip of thyroeid tissue
postertorly as when removing a simple adenoma A total lobectom)
would, of course, be carrted out if the tumour was discovered to be
malignant during the course of the operation

Bilateral In diffuse operable thyroid cancer affecting both lobes,
total thyrordectomy should be the surgical aim The operation, m the
writer’s opinton, should be confined to the remox a1 of the thyroid gland
and associated enlarged lymphatie glands It 1s questionable whether
a standard bloch dissection with bilateral removal of the sternomastoid
and 1nfrahy o1d muscles 1s any longer justifiable or beneficial 1n view of
the avalability of radio 1odine If transcapsular spread has already
occurred and the growth 1s involving the muscles the condition must
surely be regarded as moperable

Following thyroidectomy the patient should be sent for radioactive
10dine 1y estigation by profile counting of any remamming areas in the
body of 10dine uptake

INOPERABLE

In moperable thvroid cancer a preliminary biopsy should be carned
out with the object of determining the degree of differentiation of the
tumour (and merdentally 1ts thyroid ongin and malignant nature) as
the subsequent treatment will be much mfluenced by the histological
picture In hospitals which are not yet equpped with radioactive
1odme facilities for 3 estigation the prelummary biopsy may form the
basis of selection of cases for treatment

Unilateral If the biopsy shows well differentiated tissue the
remanmng normal_thyroid tisue should be removed by operation or,
if this 1s not feasible 1t should be destroyed_by_radioactive md_me n
therapeutic dosage Following the removal of all normal thyroid tissue
the tumour should be tested for radioactive 1odine uptake and if this
can be demonstrated radio 1odine treatment should be mnstituted

Bilateral 1If the biopsy shows well differentiated tissue the remamn
g normal thyroid tissue scattered throughout both lobes should be
destroyed by radioactive 10dme 1n therapeutic dosage The gland should
then be tested for any residual areas concentrating radioactne 1odine
and if any can be demonstrated radio odmme treatment should be
nstituted

Tnoperable tumours—umlateral or hilateral—which are undiffer
entiated should be treated with radio 1odine if they can be shown to
take 1t up but this 1s uncommon In most cases i this category such
uptake will not be demonstrable and treatment should be with radio

therapy
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will occur and occastonally the mnfant Hercules tvpe 1s seen  In males
after puberty sexual changes are rare because an increase of androgens
1s without any obvious effect and an cestrogen producing tumour 1s
uncommon In women and girls the change 1s usually to the male tvpe
but precocity may occur if an astrogen producing tumour appears
before puberty Unfortunately many of these tumours are malignnt
but surgical excision for either benign or malignant grow ths offers the
only hope of cure

Cushing’s Syndrome

At one trme this was thought to be due to 2 basophil adenoma of
the pitwtary To day the current view s that this syndrome may be
due to overaction of the pitwitary but that this acts through either 2
tumour or hyperplasin of the ndrenal cortex In this respect 1t 18
analogous to thyrotoxicosis and like 1t responds to a surgical operation
not on the pitmitary but on the glind affected by the 1bnormal pibustary
m this case the adrenal From the practical point of view 1t does not
matter whether the cause 1s in the pitmitary or the adrenal The treat
ment 1s the same for both and consists of remov al of an adrenal cortical
tumour if present, otherwise 1 subtotal (90 per cent ) ndrenalectomy 15
required

The chimeal features of Cushing s syndrome are well illustrated 1n
Fig 1—the buffalo type obesity with thin hmbs and a hewy trunk
the extreme muscular weakness the shin changes which include strie
ecchymoses and a flond face In addition these patients have hyper
tension amenorrhes or tmpotence osteoporosss, a rased blood sugar
2 low plasma potissium and a high carbon dioxide combimng power
Of particular value to the surgeon 1s an estimation of the 17 Leto
steroids and 11 oxysteroids m 1 24 hour spectmen of the patients
urine  In Cushing s syndrome due to a tumour of the adrenal cortex
the excretion of 17 hetosteroids 1s usually Taised but when the adrenals
show only hyperplasia this mncrease 15 present m only half of the
patients The 17 hetosteroids are a product of androgen metabolism
m women the normal excretion 1 5 to 15 mgm per 24 hours and
practically all comes from the adrenal 1 men the normal s 8 to 22 mgm
and a proportion 1s derived from the testis The 11 oxysteroid excretion
a product of a hormone connected with protemn metabolism, may be
raised mn this syndrome

The treatment of Cusling s syndrame 15 surgical m the present
state of our Lhnowledge medical measures are at best only palhative
If 2 tumour of the adren 1l 1s suspected the surgeon should explore the
most hikely side first 1f he finds a tumour 1t should be removed If he
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Tue adrenal 1s without doubt this decade’s most fashuionable
endocrme gland and surgeons are moving into this new and expanding
field Every surgieal operation evohes a response from the adrenal
even before the patient has been an-esthetized, but 1n this chapter the
reaction of the adrenals to an injury will not be discussed and only
those diseases considered which may be benefited by an operation on
the adrenal gland

Diseases which may be Benefited by an Operation on the Adrenal
I Cortex
{(a) Tumours without Endocrine Symptoms
(6) Tumours with Endocrine Sy mptoms
1 Cushing s syndrome
1 Androgen effects
m @Estrogen effects
(c) Hyperplasia
1 Cushing s syndrome
1n Adreno gemtal syndrome

II  Medulla
{2) Tumours without Endocrme Symptoms
(b) Phzochromocytoma

IIT (a) Addisons Disease
(b) Hypertension
(¢) Carcinoma of the Prostate and Breast

Tumours without Endocrme Symptoms

These may arise in erther cortex or medulla There 1s no difference
between the treitment of these tumours whether bemign or malignant,
and a tumour anywhere else m the body If diagnosed m an operable
state they should be excised but no special problems are presented and
they wall not be discussed further ,

Tumours with Endocrme Symptoms (@Estrogen and Androgen)
Because of therr bizarre nature these tumours =ttract a good deal
of attention but they are uncommon In boys before puberty precocity
274
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on the other side, but most patients with Cushing’s syndrome have
hyperplastie glands and here a 90 per cent adrenalectomy on the first
side and a total adrenalectomy on the sccond 19 the correct treatment
Fig 2 shows the patient seen m Fig 1, six months after such an
operation

In Cushing’s syndrome the post operative care requires greater
shall and clinienl experience than the actual operation, the great thing
being the management and, 1f possible, the prevention of post operative
adrenal insufficiency This curtously, 1s much more marhed after the
remoyval of a tumour than after the excision of 1l of one gland and
90 per cent of the other Cortisone 100 mgm should be grven on the
day of the second operation and then 50 mgm daily for three days, 1f
the glinds were hyperplastic 1f the patient had a tumour cortisone
m small doses 5 to 10 mgm , mny be needed for several weeks In the
mmmediate post operatrve period the patient may become hypotensive
and then an mntravenous imfuston contauming 2 ml of nor adrenaline
per htre admimstered at a rate of about 20 drops per mnute will
maimntain the blood pressure at a satisfactory level The diet should be
low m potassium and ligh in both sodwum chlonde and sodium
afrate

Even with a regime of this type the syndrome of acute adrenal
msufficiency may develop, often with great suddenness during the
first 2 to 4 weehs after operation The early symptoms and signs
mclude nausea, and vomiting hiccough loss of appetite, weakness
apathy, msomma, a msing pulse rate and falling blood pressure If
these occur the patient should be given more cortisone and an ntra
venous nfusion of 150tome saline started It 1s tmportant to realize
that cortisone by mtramuscular injection takes 18 or more hours to
become effectrve 1t 15 therefore useless in an acute crisis wnd m these

circumstances Eucortone 10 to 20 ml intrayenously should be given
and repeated 18 necessry

Pheochromocytoma (Chromaffinoma or Paraganglioma)

This rare tumour usually anses 1 the medulla of the adrenal gland
but may occur elsewhere n the sympathetic nervous system It 1s
usually single but tumours may be bilateral or even multiple

The classical clintcal pcture 15 of paroxysms of hypertension
associated with the followmg symptoms which disappear when the
blood pressure returns to normal Headache which 1s of the hyperten
sive type and throbs with the heart heat palpitations, dizziness and
blurring of vision pun n the chest and upper abdomen which may
resemble angmna pectoris, sweating, pyre<ia up to 105° F during an
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does not find 2 tumour what should he do? If the gland 1s small and
atrophic 1t 1¢ probable that there 1s 2 tumour m the other gland
this case the wound should be closed and the opposite gland exposed
through a separate incision erther 1t once or at » later date On the
other hand 1if the gland 15 normal or hyperplastic in appearance a

Fio 241 A patient with Fic 242 The patient shown
Cushing s syndrome Note the Fig 1 six months after removal
buffalo  type obesity the of the whole of one adrenal and

muscular weakness and striae 90 per cent of the other

90 per cent remotal should be undertaken and 2 or 3 weeks later a total
adrenalectomy performed on the other stde The dectsion as to whether
an adrenal 1s normal hypertrophic or atrophic 1s important and
experience counts Patients with an overacting adrenal tumour
particularly i Cushing s syndrome usually have an atrophic gland
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gnve such satisfactory results as the removal of a phreochromoey toma
because a really sich prtient 1s returned to normal

The Adreno-Gemtal Syndrome

us oceurs m women 1t or just after puberty The climeal features
Zlude amenorrheen mascuhine hirsutty, male build a deep voice an
enlirged chitoris fulure of the breasts to develop and usually an
mcreased level of 17 keterosterord excretion
The tretment 18 unsatisfictory Unilateral adrenalectomy has
been tried on a number of oceasions, menstruation usually starts but
the other symptoms remain unaltered It 1s possible that subtotal
removal of the remaining gland might bring abont further improy ement
but this 1s unproven

Carcinoma of the Prostate and Breast

In patients who have advanced carcinoma of the prostate bilateral
total adrenalectomy offers a chance of further survival but not of
cure After the response to estrogen therapy and castration has begun
to wane a further period of palliation often lastmng for 12 months or
more can be achieved by this operation It 1s of course essential to
provide replacement therapy for the lost adrenals, and to day this 1s
most convemently done with cortisone, if deoxycortone acetate 1s
gnen as well the amount of cortisone can be reduced In advanced
carcinoma of the breast the results of adrenalectomy are less satis
factory but nevertheless a few patients mny be improved

Addison’s Disease

A few cases have been reported of successful adrenal homografts
m these patients but the success rate 1 extremely low mdeed and

mueh work has to be done before this method of treatment can be of
routine value

Hypertension

The treatment of malignant hy pertension by_bilateral adrenalectomy
may prove to be of value i selected patients Substitutron _therapy
with cortisone and deowy cortone acetats 13 essential -

C G Rom

Reference
Warrers W (1052) Lancet1 221
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attack and sometimes present mimmally between attachs, nausea and
vomting, tachycardia and peripheral 1asoconstriction with pallor
numbness tinglmg and cramp like pains

The paroxysms at first last for a fow hours or less but in the classical
ense gradually get more mfrequent and last for longer until they cease
and the hypertension becomes permanent Unfortunately many
patients present an atypieal preture m some the parexysms may be
absent and the condition resembles essential hypertension 1n others
there may be no symptoms due to the excessive production of nor
adrenihine until an unsuspecting surgeon operates for 1 supposedly
non functioming adrenal tumour I once diagnosed a pheochromo
cytoma A8 a caremoma of the kidney and removed 18, the pathologist
told ks class of students that 1t was a carcinoma of the hidney and
both of us got » surprse when the microscopieal report showed that it
w1s 2 phaeochromocy toma

When one suspects that a patient mny have 1 pheochromoey toma
various tests may help to confirm the dragnosis Repeated plamn X roy
films at 1arous depths nearly always show the outline of the tumour
and this 1s probably the best way of locating 1t An ntravenous
pyelogrim and the per: renal msufflation of ar help 1n some patients

Benzodioxane and Dibenamine are said to lower the blood pressure
n patients with a phreochromocytoma and to leave 3t unchanged m
patients with hypertension due to other causes This dagnostic test 15
not reliable and too many false positives or negatives occur Regitin
does apparently lower the blood pressure in patients with a ph-eochro
mocytoma and not i patients with essential hypertension 1t may well
prove to be a rehable test

Probably the most rehiable diagnostic test 15 the estimation of the
amount of adrenalne and nor adrenaline in the patient s urme The
normal 1s about 70 micrograms per day m prtients with a pheochromo
cytoma the level varies between 400 and 4 000 micrograms per day even
when the urme has been collected between attacks

The treatment of a phaochromocytoma 1s surgical The mamn
difficulty 18 to locate the tumour If 1t 15 not m erther adrenal 1t 18
usunfly near the abdommnal aorta but 1t may be i the thorax If there
are no localizing signs 1t 1s best to explore the abdomen through a
paramedian mnasion  Once located the tumour should be removed
an early step 1n the operation should be diviston of the adrenal vein
because manipulation of the tumour before this step may precipitate
an attack of hypertension After removal the blood pressure fuls
thus should be watched carefully and controlied as already described
with 1n mtravenous nfusion of nor adrenaline  Few surgical operations
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the mish that the mevitable wrradiation changes m the remarmng lung
may lead to respiratory defictency and death but nevertheless may
prove to be the preferible of the two techniques

Radiotherapy 15 also of considerable value n alleviating the
svmptoms such 1s cough hemoptysis and c1val obstruction, and often
the shrinkage of the tumour allows freer dramnage of pus dimmed up
belund 1t Palliative doses should, therefore, be given to the majonty
of patients where the tumour proves noperable at thoricotomy, wnd
1 those who have symptoms and are found noperable for other reasons

Resection It being agreed that resection 1s the 1deal treatment,
the presence or even the suspicion of a carcinoma 1s an indication for
thoracotomy As 1t has been shown that the prognosis 1s better in
patients who have had a resection even when loeal metastases were
known to be present (Oschner and DeBahey 1948) than in those where
no resection was undertahen the lung should be removed wherever
possible Not only will survival be longer but also the side effects due
to the suppuration behind the growth, the osteo arthropathy and so on
will be alleviated

The only certain way to ascertain whether or not 4 lung 1s removable
18 to perform a thoracotomy The radiologically obvious invasion of
mediastinal lymph glands makes moperablity hikely but the followng
are contra indications to thoracotomy

Contra-mndications to Thoracotomy
1 General
(a) Genernl metastases
(b) Resprratory msufficiency
(c) Other general diseases
2 Local
(@) Nerie Imasion
(a) Hoarseness (left recurrent nerve mvasion)
(6) Diaphragmatic paralysis (phrenic nerve mvasion}

(¢} Horner s syndrome (sympathetic nerve mvasion)
(b) Visceral Spread

(1) Invasion of the wsophagus

(2) heart
3) Superior vena cava
{4) pleura

(c) Invasion of trachea or opposite bronchus
1 General metastases obviously preclude operation There 15 still
not a satisfactory method of assessment of resprratory function and the

presence of a carcmoma may be a cause of dyspneea but a history of
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Carcinoma of the Bronchus

Wrrmiy the last few years Bradford Hill and Doll (1950) have carried
out an extensts e research mto the relation of smoking to carcinoma of
the bronchus There appears to be Little doubt that heavy (over 20 per
day) cigarette consumption predisposes to the disease, and that the
very real rise m the merdence of carcimom of the bronchus which 1s
now only second m frequency to gastric carcmoma may be directly
related to the increase m cigarette smoking This finding may well
account for the striling change 1 the sex medence of the condition
recently, for 4s short a time as ten yeirs ago the male to female ratio
was 20 1 but 1t has now fallen to 7 1 It seems hhely that this change
may be due in part to the mcreasmg consumption of tobacco by women

With the advent of mags radiograpby and the more general aware
ness of the commonness of earcinoma of the bronchus, early dingnosis s
becomimg more frequent and the results of treatment have improyed
Two uncommon modes of presentation or concomitant features should
be mentioned The first 1s the development of osteo arthropathy
mamnifested either as finger clubbing or as jomnt pains these mty be the
first symptoms _of earcinofia of the bronchus and are more often
associated with the perlphgﬂ_wgmgur than with the common
mam bronchus lesion Both the clubbing and the joint pains disappear
rapidly after the tumour has been removed Secondly, carcmoma of
the bronchus may be associated with peripheral neuntis and this agan
may be the first sy mptom of the disease although 1t 15 a rare pheno
menon

Treatment

Radiotherapy The results of resection are superior to those from
any other form of treatment such as radiotherapy or the use of mtrogen
mustard A combination of resection and radiotherapy may prosve to
be better than either 2lone but as yet patients treated m this way hne
not been followed up long enough for defimite conclusions to be drawn

Two techniques are 1 use pre operatiie radiotherapy which may
lessen the risk of dissemmation of the tumour at operation and may
possibly render patients operable who previously were not and
gecondly post operative treatment planned to reach the Iymphatic fields
1n the mediastinum after the lung has been removed The latter carries
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1sh of tumour_embolism Tlus modification has already shown some
wmproyement m the lato results

Lobectomy There 15 no doubt that this operation has o place m
the trentment of carctnoma of the bronchus the mortahty 1s very much
lower (2 per cent ) and 1t 15 often possible particularly in upper lobe
resection to remove a high proportion of regional glands without
removing the lung

Possibly this operation should be confined to the treatment_of
peripheral tumours (which constitute 12 per cent of the total) and of
those patients whose respiratory reserve 13 low, but even when 1t has
been employ ed as the operation of choice for all bronchial earemnomata
(where feasible) the late results have been almost 1s good as those of
‘pneumonectomy ]

Results Two major factors influence the late results the histology
of the_tumonr and the presence or absence of glindular metastases o

Of patients sub
1ected to thoraco
tomy most series
report an operaball
1ty rate between 80%
60 and 70 per cent
The expectation of
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able 18 very short
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been possible the
survival rate has
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dyspneea on exercise and of chromc bronchitis, particularly when
associated with expiratory spasm and emphysema, make pneumon
ectomy hazardous A maximum breathing capacity below 40 50 should
also contra mdtcate resection

SemMhty 18 probably the ‘ general disease’ which presents the cluef
problem 1n these cases, but advanced years alone are no contra
mdication to surgery Resection has occasionally been undertaken in
patients over 80 and frequently 1n those in their 70 s

2 The confra_indications mentioned under this heading all suggest
that the disease 1s well advanced and that the lung 15 almost certamnly
1rremotable

Displacement of the wsophagus by glwnds does not contrh mdicate
thoracotomy but myasion seen either during a banum swallow or 2t
asophagoscopy does

The recent onset of cardiac wrregulanty, in the absence of any other
cause and 1 the presence of a carcmomn of the bronchus strongly
suggests mvasion of the left auricle Superior eayl obstruction 1s not
uncommon 1t1s usually due to glandular pressure and precludes surgery
A blood stained pleural effusion 1s almost certain evidence of multiple
pleural secondaries but a simple effusion does not contra indicate
thoracotomy

Tinally although operations for tracheal reconstruction have been
undertaken the mvaston of the trachea should except i very spectal
circumstances preclude thoracotomy

The mvasion of the ribs and the presence of an o1t cell caremoma
are taken by some surgeons to indicate moperabihty but the pam
caused by mb erosions may i itself justify surgery and although the
oat cell carcinoma carries the worst prognosis (Carhsle et al 1951) long
periods of survival have been recorded after removal of this type of
tumour

Pneumonectomy The operation most frequently carried out in the
treatment of bronchial car 18 pnet tomy This has a
mortality in the order of 15 per cent Recently efforts have been made
to excise a wider Iymphatic field at the time of resection this has been
termed Radical Pneumonectomy The pericardium 1s opened and widely
excised and as many as possible of the regional glands ncluding the
paratracheal nodes are removed On theoretical grounds even admit
ting the greater hikelthood of complications this operation should give
a higher survival rate than less extensive resections

Aylwin (1951) realized the msk of the spread of tumour due to
mampulation at the time of operation He therefore decided to tie the
pulmonary veins_as the first step in the dissection and so to lessen the
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nish of tumour_embolism This modification has already shown some
impros ement in the late results
Lobectomy There 1s no doubt that this operation has a place m
the treatment of carcinoma of tho bronchus the mortality 13 very much
lower (2 per cent ) and 1t 1s often possible particularly i upper lobe
tesection to remoie a high proportion of regronal glands without
Temon ing the lung
Possibly tlis operation should be confined to the trewtment_of
penpheral tumours (which constitute 12 per cent of the totil) and of
those patients whose respiratory reserve 1s low, but even when 1t has
been employ ed ns the operation of choice for all bronchial caremomata
{where feasible) the late results have been almost 1s good as those of
pneumonectons §
Results Two major factors influence the late results, the histology
of the_tumony and the presence or absence of glandular metastases » .~
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volied 1t operation the two year survival rate has been n the order
of 25 per cent W here these glands have been free from metastases 1t
has been much better (48 per cent )

The best prognosss of all 1s carried by patients with squamous cell
tumours These represent 66 per cent of the tofal carcinomas of
bronchus Oat cell tumours (19 per cent of carcinomas) are the most
lethal and the rarer adeno careinomas (5 per cent of total tumanrs)
are mnfermediate A five year survival rate of 51 per cent has been
reported i patients with squamous_carcinomata without glandular
metastases

Pulmonary Tuberculosis
Influence of Chemotherapeutic Agents

The 1ntroduction of streptomyemn and the other chemotherapeutic
agents which have been developed since has profoundly affected the
selection of patients for surgical treatment Although at one end of
the scale those patients who might have needed surgery have had
their disease arrested by these drugs at the other end, patients who
would previously have been regarded as hopeless have been rendered
switable for operation As resection in the treatment of pulmonary
tuberculosis was introduced at about the same time as chemotherapy
for the disease 1t 15 1mpossible to estimate the value of the drugs n
enabling this procedure to be carried out with so low a nish of infection,
but their mfluence must be considerable

Resection for Pulmonary Tuberculosis

There 1s not general agreement on all the mdications for resection
for the late (5 10 years) results of the operation are not yet available
and comparisons with the known results of thoracoplasty are not always
valid However the number of resections being carrted out 1s raprdly
mereasing nd the mortality and early results are very simlar to those
of thoracoplasty W here the disease has been sufficiently extensive to
have led to mnvolvement of the bronchus at the site of section m the
tuberculous process the rate of development of bronchopleural fistulz
after resection has been ugh (8 per cent ) As this complication causes
a great deal of morbidity and often calls for thoracoplasty m 1ts treat
ment many surgeons still prefer to reserve resection to patients who
fall into the categories listed below The large discrepancies which exist
m the complication rate i published series occur because the rate of
tuberculous infection at the site of bronchus section also varies within
wide Iimits (16 to 60 per cent ) according to the type of case which has
been subjected to the operation
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Indications  With these provises, the following hst gives the chief
mdications for resection 1n pulmenary tuberculosis
1 Pnewmnonectomy
(a) Destroyed lung
(b) Bronchostenosis
(¢) Pyopneuomothorax
(d) Disease m which cavittes are so placed that thoricoplisty
would be meffectis e and lobectomy 1nadequate
(e) Failed thoracoplasty
2 Lobectomy
(a) Lower lobe cavities
(b) Tuberculous bronchiectasis
{¢) Sohd tuberculous foc1 unswmtable for segmental resection
(d) Ruptured or leahing cavities
3 Segmental Resection
(a) Tuberculoma and tuberculous cold abscess of bronchus
(b) Some 1s0lated cavities

Pneumonectomy

The mortality of this operation 1s ugh (20 per cent ) 1s the majornty
of the patients have advanced disease, and tuberculous endobronchitis
1s common (no resection should be carried out where the process 1s
active) The development of a hronchopleural fistula complicated as 1t
must be by a total empyema 1s almost mvariably fatal If however
the resection 1s uncomplicated the end results are excellent

Pleuropneumonectomy has been advocated m every case (Sarot
1949) It appears to be unnecessary except 1n patients where a pyo
preumothorax 1s present prior to operation as post operative
empyemata are very rare unless a bronchopleural fistula develops

"Thoracolysis four weehs after or at the same time as the pneumon
ectomy 1s widely practised The operation usually consists of the
removal of decreasing lengths of the ribs above that remoyed to enter
the chest and excluding the first b 1€ the second third fourth and
fit¢h 1ibs are removed This procedure has two purposes by centralizing
the mediastinum  over distension of the opposite lung with the
theoretical sk of reactivation pre existing disease 13 prevented and
secondly the size of the empy ema which may dey elop s reduced, as lso
possibly 1s the actual risk of fistula formation

Lobectomy

This operation carries a much lower mortality (3 per cent ) as 1t 13
often an operation of election and 1s often unassociated with endo
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bronchitis at the site of bronchus section, also if a fistula and an
emp) em develop i these patients they are seldom fatal

After this operation the rish of over distension of the remamng
lobe also exists Where a lower Jobectomy has been carried out 4 phremc
crush and a pneumoperitoneum enable this residual sprce to be
obliterated where an upper lobe has been removed a thoracolysis, that
1s removal of lengths of three or four nibs may be undertthen either at
the same time as the lobectomy or four weeks later Whether these
procedures are 1n fact necessary 1s debatable

Segmental Resection

Tuberculosis may start as a segmental leston but soon transgresses
the mtersegmental planes hence the scope of this operation 1s hmited
However for solid lesions 1t 1s often possible and 1s ideil Where
segmental resection ts undertahen for cavitating disease the rsh of
development of pleuropulmonary fistul®e 1s considerable unless great
care 1s taken to close anv possible sources of leakage 1n the remamnder
of the lobe after the segment has been removed The mortality of this
operation 15 Jow

Collapse Operation for Pulmonary Tuberculosis

Thoracoplasty

Since the introduction of the prmeiple of apicoly sis m thoracoplasty
by Semb (1936) and its development by Price Thomas (1942) the
results have been excellent both in early sputum conversion and m
the absence of late breahdown of the disease The mortality of the
operation necessarly depends on the type of patient under treatment
but 3 per cent probably represents the overall figure The sputum
conversion rate which approaches 90 per cent sets a high standard
which other collapse operations must achieve before thoracoplasty 1s
superseded

At present 1t may be said that seven mb thoricoplisty remams the
standard collapse operation for pulmonary tuberculosis Its dis
advantages are two fold 1t has to be done m two three or even four
stages and secondly although with adequate physiotherapy the
deformty caused may be negligible 1t remams « mutilating procedure

Extraplenral Pneumothorax and Lucite Plombage

In these operations all or nearly all the mbs are left wn sifu the
apex of the lung 1s stripped from 1nside the bony cage and off the
medastinum down to the hilum the remauming space 1s then dealt
with 1 a varety of navs
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The filing of thig extraplcural space with air had 1 vogue m Bntun
for some time and 1s 1 widespread use on the Continent but the
complication rate was high, due to hemorrhage and nfection, and the
late results were uncertamn These factors more than outweighed the
doubtful advantage of the posaibility of abandonng the extrapleural
preumothorax when the disease was judged to be arrested  For these
reasons modifientions have been sought to lessen the risk of haemorrhage
and mfection and mantain collapse permanently The most successful
of these has employ ed the principle of lucite plombage

In this operation an apicolysis 1s earried out the intercostal bundles
are detached from the ribs and fall in with the lung The space remamning
15 filled with mert material (lucite) in the form of balls or pachs

This procedure lessens the rish of infection as the necessity for

‘refills 1s avoided and the musculopenosteal layer over the apex
decreases the area of potential tuberculous contamination of the extra
‘pleural space The results of this operation gua sputum conversion
approach those of thoracoplasty but late tuberculous infection of the
space does occur m a proportion of these cases

Tuberculous Empyema and Decortication

The meidence of tuberculous empyema and pyopneumothorax has
fallen sharply withun recent years, since chemotherapy has been intro
duced and since artifictal pneumothorax therapy has been used with
greater discretion

Eaghty per cent of the tuberculous empy emas comphicate pnenmo
thorax therapy and the prognosis in untreated cases 1s bad but when
the complication 15 adequately dealt with 1t should not unduly influence
the outlook of the patient

There are two essentials for success m the treatment of tuberculous
empyemas (1) The pleural cavity must be obliterated (2) the under
lymng pulmonary lesion must be controlled The complication 1s v an
ably due to commumcation of a pulmonary lesion with the pleura
The onset may be acute when a cavity ruptures into the pleura or
msidious when a small pulmonary lesion breaks through the visceral
pleura

Three factors have recently altered the treatment of this condrtion—
chemotherapy which has already been mentioned, the ntroduction of
resection and thirdly the conception of decortication

Obliteration of the Pleural Space

Where no bronchopleural commumecation 15 present and uncom
monly where there 13 one 1t 15 often possible to obhterate the space by
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aspiration even where the empyema 18 long standing The aspiritions
have to be frequent and thorough and should be combined sw1th loeal
and parenteral chemotherapy

In other cases the lung, which 1s prevented from expanding by the
thick wlls of the empyema may be enabled to expand by decorfication
This operation consists m the removal of the partetal pleura as well as
the visceral Inyer The empyema may be removed intact or 1t may be
opened and stripped from the lung and chest wall i turn In either
event 1f the underlying lung 1s healthy 1t w1ll expand rapidly and obliter-
ate the pleural cavity

Treatment of Underlymg Disease

Where the empyema space has been dealt with by the methods
already referred to the treatment of the remaimng pulmonary disease
differs hittle from that mn cases where no empyema has been present
however, where collapse therapy or resection are mdicated the first
stage of the thoracoplasty or the resection may be carried out at the
same time as decortication

The major difference 1n patients with tuberculons empyemas occurs
1 those with persistent pleuropulmonary fistule In these cases resec
tion 1s essenttal and removal of both mfected visceral and parietal
pleura 1s rdeal Where the underlymg lung 1s diseased throughout,
pleuropneumonectomy 1s pertormed Where only one Iobe 1s myolved,
lobectomy combined with decortication of the residual lobe 15 mdh
cated

Where there 1s no fistula thoracoplasty may be the operation of
choice, but 1ts extent should be considerably dimimshed 1f aspiration
or decortication have enabled the healthy lower lobe to expand

Schematic Representation of Treatment of Tuberculous Empyema
Tuberculous

77,

Tuberculous Emy Pyop
No Fustula Persistent Fistula
Upper Lobe Disease Aspiration or
Decortication and

Seven rib Lower lobe decortication

thoracoplasty and upper lobectomy
Lower Lobe Disease Upper lobe decortica  Upper lobe decortication

tion and lobectomy and lower lobectomy
Destroyed Lung Pneumonectomy or total Pleuropneumonectomy

thoracoplasty
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Surgery of Trachea and Broneln

The lesions of trachea and mam bronchi which may be switable for
operation are seldom encountered for the changes w hich are caused 1n
the lung bevond the damaged bronchi usually dommnate the chnical
proture However the following conditions have been successfully dealt
with

(1) Adenoma of the trachea and bronchus

{2) Carcinomn of the trachea

(3) Fracture and accidental division of the broncht

(4) Stricture of the bronchus

{5) Tracheal and bronchial deficiencies followmng pulmonar

resection

End fo End Anastomosis

This has been successfully carmed out after complete, or 1lmost
complete division of 2 bronchus either in the treatment of a fracture
of the cartilage, of adenomn of the bronchus where the ntrabronchial
tumour or 1its extrabronchial extension have been removed, or of
aceidental bronchial diviston during lobectomy In each case primary
healing took place with almost no stricture formation

Simple suture of the trachea has also been successfully performed

after the removal of a small wedge of 1ts circumference which contained
4 benign tumour

The Use of Autografts

Where a greater deficiency has been made than could be dealt with
adequately by simple suture, 1t has been necessary to bridge the gap
erther with some form of prothesis or with an autograft

The matenals used had to have the properties of elasticity and of
agidity a graft was first successfully used by Belsey (1946 1950) who
used wire and fascia lata to bridge a gap 1n an excised trachea This was
repeated later by Rob and Bateman (1949) in the treatment of
deficiencies of the upper trachea and cesophagus

More recently Gebauer (1950, 1951) has perfected a techmque of
autografting which 1s more flesible and has 1n consequence a wider
apphication  He uses shin from the back stripped of fat and epithehum,
and strengthened by steel wire threaded through 1t

This techmque enabled lum to treat strictures of the broneln and
trachea successfully the strictures bemng opened and the graft bemg
mserted between the cut edges This method also can be apphied where

large tracheal or bronchal deficiencies have to be bridged followmng
resection
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The Use of a Prosthess

This methed has recently been emplojed with sueccess by Cotton
after the excision of a carcinoma of the trachea, when a stainless steel
tube was used The technique has the objection, however, that 1t 18
very Irable to canse strictures

Acute Empyema

‘With the advent of chemotherapy and 1ts early use m the treatment
of pneumonir acute empyema has become less common Once the
condition has advanced to the stage where thick pus 1s present 1its
treatment 1s as 1t always has been that s adequate dependent dranage
after rb resection and debridement of the cavity  Alternatively,
decortication mav be undertaken that 1s excsion of the walls of the
empyema allowing early expansion of the lung and oblitcration of the
pleural space

In the early 2cute stage of 1n empyema however it may be possible
to 1vo1d operation 1f vigorous conseryative treatment 1s apphed This
consists of daily complete aspiration of the empyema with the use of
local and parenteral penicillin and regular breathing exercises Thus
regimen may be supplemented by the mjection of Streptokinase-
Streptodornase mto the empyema space this has the effect of dissolving
the fibrinous exudate and so allowing the essential complete aspiration
to be achieved 24 hours later By these means surgical dramnage can
often be 11 oided

Lung Abscess

The whole picture of Iung abscess has altered 1n recent years not
only has the condition become less common due mn part to mprove-
ments 1 1nmsthesia and chemotherapy but also 1t appears to be less
mahgn when 1t does develop and drunage operations are now rarities
m the chest hospitals

Apart from the unusual examples of lung abscess due to mfection
with Staphlococer or Friedlainder bacill, lung abscess 1s almost alw 138
due to bronchial embolism The fictor which led to the necessity for
external drunage was the development of large sloughs m the putnid
lung 2bscess these could not be expectorated and effectively preyented
adequate bronchial drunage With the advent of chemotherapy this
problem no longer 1ppears to evist

Treatment
By conservatine treatment « high proportion of lung abscesses 1re
now enabled to heil Sutherland and Grant (1950) showed that if the
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two prinesples of lugh dosage chemotherapy (2 million units of pemeilhn
daily) and posturd drunage were mnsisted on, over 7% per eent of
acute lung abscesses could be cured without surgery

Where chemotheraps fuls, extenaive irreversihle damage 15 almost
mvanably present in the lobe nvelved resection becomes the treatment
of choice

There remain cases of the hyperacute type where early drunage
may be a life saving measure, but these are few and far between

Thymectomy and Myasthema Gravis

The exact relation of the thymus gland to my asthenia gravis s still
not clear but the operation of thymectomy 1s well established in the
treatment of the disease Blalock (1941) and Keynes (1946 1946a)
having both done large series Tlhis operation 15 also performed 1n the
treatment of thymic tumours VWhen malignant these may be or max
not be associated with myasthenr but bemgn tumours are more often
associated with the disease

The results of thymectomy have two aspects first 1n the improve
ment of the myasthema and, second and quite separately the reduction
1n the prostigmine dosage The majority have ther symptoms improved
by the operation but quite 1 high proportion have to continue with

therr prostigmine although they are considerably improied sub-
Jectively
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CHAPTER XXVI
PROGRESS IN CARDIAC SURGERY

Unn 1939 the only cardiac condition for which surgical treatment
was widely used was constrictive pericarditis  Since then a whole new
field of surgers has been opened up The first landmark was m the
closure of patent ductus artertosus (Gross and Hubbard, 1939} then
the war came and great des clopments were made 1n the trevtment of
cardine wounds In 1945 Blaloch and Taussig showed that certamn
forms of cyanoti. congemtal heart disease could be improved by
surgery But perhaps the most mmportant step of all was the relief of
mtral stenosis by direct operatton on the valve The importance of this
operation lies 1n the fact that in England alone there are several
thousand mitral stenotics who would benefit from the operation
contrast to the few hundred cases of congenital cardine abnormalities
switable for surgery

The conditions which can now be considered for surgieal trextment
are

Congenital Abnormalities

1 Patent Ductus Arteriosus
2 Certamn cases of Cvanotic Heart Disease
3 Acyanotic Pulmonary Stenosis
4 (Coarctation of the Aorte
Adequired Condifions
5 Constrctive Pencarditis
6 Mtral Stenosis
7 Cardiac Wounds

To these might be added a number of conditions 1n which surgery
has been attempted occasionally with success, but the operations
devised can hardly be considered to be past the experimental stage
These will not be considered here They mclude

Mitral incompetence

Transposition of the aorta and pulmonary artery
Aortic Stenosis

Coronary Insufficiency and other conditions

The surgery of the heart 15 hikely to make important new advances
once a technique 1s developed by which the circulation by passes the
heart which can then be operited on n a dry state An extr corporeal
pump which will muntam the body circulation has been used 1 ammal
experniments but 1ts use 1s fraught with difficulties so far only partly

292
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overcome The great vessels near the heart must be eanalized to deflect:
the blood to the artifical heart n such a way that they ean be immed:-
ately and completely repured The mamtenance of the coronary
arculetion throughout the operition presents another problem The
aortic ontfices of the coronary artcries must be unimpeded by the aortie
canalizmg technique Sinco the large blood flow through these vessels
returns directly to the heart, mostly by the coronary sinus, either this
vessel, too, must be canalized or an equn alent volume of blood to that
lost by this route must be constantly added to the circulation The
blood must be hepanmzed to prevent clotting in the extra corporeal
pump with the mevitable consequence that hemostasis becomes
difficult to secure Vet another difficulty 1s to exclude air bubbles from
the circulation especially when the empty heart 1s finally connected up

Theoretically 1t 13 possible to by pass either the right side of the
heart or the left or indeed both may be put temporarly out of use if’
an artificial lung preparation 18 connected with the artificial heart
This 2dds further techmeal difficulties but creates the best conditions
for operation and 1s essential 1f the operation 1s for the repair of 2 septal
defect n the heart

Another expenmental techmque which seems to offer real possibih-
ties and may prove very valuable in cardiac surgery 1s that of cooling
the patient § body temperature to a level at which the basal metabolic
rate 13 so low that the heart only beats very slowly At smtable
temperatures ammals are found to go mnto a condition similar to
hibernation which allows fairly extensive operations to be performed
on the heart without the use of an extra corporeal pump In some
centres the techmque 18 being tried on human beings

Patent Ductus Arteriosus

Normally the embryonic ductus between the aorta and the pul-
monary artery becomes obliterated m the first few days after birth
but occasionally this closure does not take place When unassociated
with other congenital abnormalities 1t represents about 10 per cent
of all cases of congemtal abnormalities of the heart The physical signs
m babyhood are equivoeal 1t 1s not until the age of 3 or 4 that the
classical machine like murmur extending through the whole cardiac
cycle becomes audible 1n the pulmonary area The X Tay appearances
may help to substantiate the diagnosis (see ¥ig 1) Uncomplicated
patent ductus may cause no disability

If the ductus 1s large and allows a considerable portion {sometimes.
over half) of the blood flow from the left ventricle to pass mto the
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pulmonary circulation, pulmonary hypertension will be present and
the night ventricle will hypertrophy  Such degrees of shunt are not
uncommon and cause breathlessness on exertion palpitations and
sometimes retardation of growth The expectation of hfe in patients
with patent ductr 1s as would be anticipated, less than m the normal
It 1s not however right sided heart falure which 1s thewr greatest
danger but the occurrence of infectnne bacterial endocarditis A third
of the cases of patent ductus comng to post mortem before the days
of modern antibioties and surgers died 15 4 result of endocarditis
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Fic 261 Patent Ductus Arteriosus The heart shape 18
charactenistic with the fillmg of the pulmonary bav on the
left side

Gross and Hubbard (1939) showed that the relativelyv simple
operation of ligature of the duct not only corrected the disadyantage
at wlich the heirt was working but removed the nish of bacteral
endocarditis supervening  Since on rare cecasions the ductus appears
to recanilize they later recommended division of the ductus with
suture of the pulmonary and ortic ends but this 1s 2 much more
hazardous procedure m most surgeons hands and 15 not widely
practised
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Tubbs (1940) was the first to tie a patent ductus successfully m the
presence of infectn e endocarditis Once endocarditis has des eloped the
opertion carres o very much greater rish than an tho unmnfected cse
when the operati e mortahty should be well below 5 per cent Howeser,
the mfected case should be treated with antibiotics n an attempt to
control the process and then opcrated on Once the ductus 1s closed
the endocarditis 18 unlihely to persist

The safest time to operate n umnfected cases is between the ages
of 5 and 12 There 1s rarely an indieation for surgery before five as the
condition 1s usnally symptomless and bacteral endocarditis extremely
rare before this age Patients much over 20 without disability or
mfection must be conwidered mdividually The operative risk 1s rather
greater and the chances of deseloping mfective endocarditis less, but
1t 1s worth operating 1n some cases

The ductus can be approached across the left pleural space by
erther an anterior or postero lateral approach, the latter gives the
better access [he ductus s friable especially in adults when there may
be atheroma of the adjrcent aorta The recurrent laryngeal nerve must
be 1solated and gently retracted before dissecting round the ductus
There 15 often a fold of pericardium o+ erlapping the ductus which ean
be retracted downwards If any difficulty 1s experienced 1n 1dentifying
the lumts of the ductus the pericardium should be opened to facilitate
the exposure A fine suture matersal 1s not recommended as 1t may cut
through the ductus floss silk 15 swtable It 1s preferable to apply
severnl ligatures m order to separate the aorta from the pulmonary
artery m the hope of presenting recanahization It 1s essential that the
hgatures be tied tightly

It must not be forgotten that patent ductus 1 sometimes associated
with cardiac abnormalhties and in some of these cases its patency 15
essential to life  If there 1s any question of such related abnormalities

1t 18 wise to open the pericardium and wmspect the heart before proceed
mg to higate the ductus

Congemtal Cyanotic Heart Disease

Only some of the many types of congemtal cyanotic heart discase
are amenable to surgery In recent years several careful studies of
these cases have been made and 1t can be said that

th
s m the myjonty 2

accurate diagnosis can now be made, on clineal grounds It must
be emph sized that an accurate diagnosss 1s essential not only 1n order
to select the patients switable for surgery but also to determme which

of the several operative procedures 1s most switable for the mdiv 1dual
cuse

cun sumg
11
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Angiocardiography and ecardiac catheterization go a long way to
supply more accurate mformation than can be obtamned on chneal
grounds alone, but as neither of these procedures are devord of nsh
they should not be used routnely

Angiocardiography presents such technical difficulties from the
ridiographic pomt of view that its usefulness 1s hmited Seral X ruvs
taken at intervals of 1 second after intrayenous mjection of an rdequate
quantity of raco opaque dye wall show eich individual chember of
the heart and whether there 1s a right to left shunt Interpretition s
difficult owing to the fact that there 1s no single view which will show
the heart chambers without averlapping

Cardince catheterization 1s at present a more widely practised pro
cedure A catheter introduced nto a large vemn and pushed up to the
heart will show the pressure changes in the chambers of the right side
of the heart the pulmonary artery and the pulmonary capillares
(When the catheter 15 Jammed nto a small pulmonary artertole the
pressure v hich 1s read there ean be shown to be closely related to that
m the pulmonary capriliries ) Blood can be withdrawn from vanous
sttes at which the tip of the catheter hes estimation of its oxygen
content may reveal a muixture with arterial blood indicatmg a left to
right shunt While this procedure 1s bemng carried out the position of
the catheter 1s determined by X ray screemng

If an exact diagnosis 18 not reached before operation 1t 1s sometames
wiser to omit these procedures and open the pericardium to mspect the
heart The experienced cardiac surgeon will gun much information
this way and can mtroduce needles into the vartous chambers of the
heart and read the pressures within them It must be admutted,
however that even after 21l these methods haye been employ ed mistakes
can be made

It will be appreciated that the surgeon undertahing such surgery
will require to worl with an expenienced cardiologist ndeed thereisno
other branch of surgery m which 2 team of worhers each as expert m
his aspect of the subject (surgeon cardiologist radiologist an-esthetist
ete ) 15 more essentral The surgeon cinnot become as expert mn diagnosts
as the cardiologist who will also see the patients not sutable for surgery
For this reason the clinieal picture of only the commonest group of
these patients will be deseribed This 1s Frllot s tetralogy and represents
about 20 per cent of all the patients with congent il heart disease

The tetralogy consists of pulmonary stenosis patent mters entricular
septum overriding of the aorta and enlargement of the right v entricle
By overriding of the aorth 1s meant dextroposition so that 1t com
municates with both ventricles The pulmonary stenosis may be 2t the
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+alvertselfor more commonly m the pulmonary outflow tract of the nght
\entricle, when 1t 18 termed suby 2l ular or infundibular The pulmonary
artery 18 usually smaller than normal, and 1n 20 25 per cent of cises
the norta descends on the nght side When the stenosis 1s at the valve
iself 1t 15 always short and stmctly confined to the valve ring The
omifice 1s often very narrow 2 or 3 mm m diameter bemg common
When the stenosis 1s infundibular 1t may, however, be quite long In
these cases the wall of the outflow tract 1s grossly thickened proximally
and beyond 1t 15« dilated chamber with thinner walls {the infundibulw
chamber) The level of the stricturs mn the outflow tract 1s variable and,
with 1t, the size of the infundibular chamber Owing to the obstruction
to the pulmonary outflow, much of the blood from the nght ventricle
enters the torta resulting i cyanoss The yanows 15 wgmented by
polycytheemin 1n response to the anoxmemia which results from the
poor blood supply to the lungs

Infants with thos condition are usually noticed to be eyanosed at
birth but 1t becomes ncreasmgly marked and 1s later associated with
clubbing of the fingers Breathlessness 15 the predominant symptom
As they grow older they often squat m a charcteristic posture, growth
18 usually stunted and they are mentally bachward The essentiul
feature of poor pulmenary blood flow enn be demonstrated with X rays

Operative rehef of Fallot s tetralogy 15 achieved by mcreasing the
reduced pulmonary blood flow It can be done by indirect methods or
by dilating the narrowed pulmonary outflow traet In the indirect
operations a systenmc artery 15 anastomosed to a pulmonary artery
Blalock (1945 and 1946) desertbed an operation malang an end to side
anastomosis between the subclavian and a pulmonary artery When
the pulmonary artery 13 too small for this but not completely atresic,
he does an end to end anastomosis sacrificing thereby a branch of the
pulmonary artery Potts (1946) described a similar operation using the
aorta mstead of the subclavian artery doing a side to side anastomosis

Blalock’s Operation Before plannmng this procedure one should
hnow on which side the aorta descends This 1s not always obvious on
straight X ray but can be determined with the aid of & barium swallow
16 15 usual to operate on the opposite side to the descending aorta, but
the final choice depends on this and three other factors the age of the
patient whether 1t has been decided before opening the chest which
operation would be most swtable and the size of the lefy and nght
pulmonary arteries Some mdication that one pulmonary artery 1s
atresic can be obtamed from straight X rays and if so this should be
confirmed by angocardiography The subclavian artery 1s dissected
up to the pomt at which 1t guves off its branches Each of these 18
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Iigated, the artery controlled proximally by a sumple artertal clamp and
then divided as far distally as possible The blood supply to the arm s
ndequate via collateral channels In a very few cases the subclavian
artery proves to be too shory to allow a satisfictory anastomoss a
more common dificulty 38 poor development of the pulmonary artery
These difficulties can usually be predicted 1f an angiocardiogram has
been done

Before mesing the pulmonary artery 1t 18 necessary to occlude 1t
prouimally and distally, a special clamp has been devised for the
proxamal part of the artery It 15 easiest to conirol the artery dista)
to the site of anastomosis by shpping ligatures round the divistons and
applymg gentle traction

The anistomosis 18 made with very fine sith The everting suture
should be interrupted at least three times as 1t 13 probable that the size
of the lumen 1ncreases subsequently with the child’s growth and this
would be Imited by continuous stitches The vessels walls should not
be handled with forceps or they will be dnmaged and the danger of
thrombosis 1ncreased In suitably chosen patients the pulmonary
artery pressure 18 so much below that in the subclavian that there 1s 7
rapid blood flow through the anastomosis which undoubtedly helps to
prevent 1ts occlusion by thrombosis

These children stand blood transfuston badly, they are at the onset
poly cythemic and cannot stand 2n merease mn blood volume Howeser,
should there be considerable blood loss nfusion 1s essential  Saline and
glucose will suffice unless the loss 1s gross

Potts’ Operation  This 1s essentrally sumilar m principle, a side to
s1de anastomosrs bemg made between the worta and adjacent pulmonary
arters The approach must be on the side of the descendmg aortr  As
the worta cannot be occluded for the length of tume necessary to perform
the an1stomosts 1t 1s essential to use 2 spectally devised clamp which
allows some flow along the aorta whist the arex of the anastomosts 15
<hut off The operation can be used as an alternatn e to Blalock’s and 1¢
espeanlly useful when the subclavian artery 15 too short to allow its
use

Direct Operations on the Pulmonary Valve Brock (1948) and
Sellors (1948) both described operatious on the pulmonary valve for
relief of stenosis Thus operation 15 indicated not ohly as an ~lternative
to the mdirect operations in cyanotic heart disease but also in pul
monary stenosis unassociated with cyvanosis This condition will be
considered below

If the direct operation 1s to be done 1t 15 tssentinl to know w hether
the stenosis 15 at the site of the valve or belon 1t When the stenoas 1s
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vahular there 18 newrly always a post stenotic dilatation of the pul
monary artery This may be discermble on straught X ray, but will be
more clearly visible on angiocardiograms It may, however be con
fused with the mfundibular chamber which may be quite Inrge when
the stenosis 1s subvalvular When the heart 18 exposed 1t 1s possible to
feel the valve from outside, and when the stenosis 1s valvular the jet
of blood coming through 1t 15 palpable through the wall of the pulmonary
arte

’I!?he heart 1s usually appronched through 2 left anterior thoracotomy
masion The percardimm 13 widely opened antertor to the phreme nerve
and the heart mspected If there 1s doubt as to the nature of the
stenosis, a4 catheter may be introduced through the right ventricular
wall and the pressures recorded as the tip of the catheter 1s moved up
and down the pulmonary outflow tract It 1s possible also to insert
the httle finger mto the ventricle and palpation will give some further
information especially regarding the size of the interventricular septal
defect and the degree of overnding of the norta

If the stenosis 15 infundibular 1t 15 essential to choose a site fairly
low down for mesion mto the night ventricle or one may not be below
the stenoms itself Before meising the ventricular wall a few ml of
procane 1 per cent 15 myected mto the heart muscle Abnormal eardiae
beats must be anticipated at this stage and stimulation of the very
sensitive ventricular endothellum cut down to the mimmum The imtinl
ncision mto the ventricular wall need not enter the heart as less blood
15 lost 1f the cutting and dilating mstruments are gently nsinuated
through the remunder of the wall Bleeding 1s best controlled by gentle
finger pressure

The first mstrument to be mtroduced 1s a curved probe with which
16 15 possible to feel the degree of stenosis and locahize 1t accuratels
Many wnstruments have been devised for cutting and stretching v alvular
stenoses aind mdividuals will choose therr own It 1s probably wise to
commence with a flat cutting instrument to make an mtial mesion
the valve and subsequently extend 1t wath dilators Brock has devised
dilators with a patent lumen allowing some pulmonary blood flow while
they are wn sty No harm appears to result from the pulmonary
regurgitation which must result from the operation

The nature of the nfundibular stenoses makes them much more
difficult to relieve  As a stenosis at this site may be much longer than
that 2t the valve and as its walls are of a thicker and more fibrous
nrture 1t 15 essentral to punch out some tissue Various techmques for
thus are m use buf none can s yet be considered to be established There
would seem to be a greater danger of the stricture reforming 1n infundi
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Iigated, the artery controlled proximally by a simple artenal clamp and
then divided as far distally ~s possible The blood suppls to the arm 1s
ndequate v collateral channels In a very few cases the subclavian
nrtery proves to be too short to allow « satisfrctory anastomosis a
more common difficulty 1s poor development of the pulmonary artery
These difficulties can usually be predicted if an angrocardiogram has
been done

Before mesmng the pulmonary artery 1t 1s necessary to occlude 1t
provmally 4nd distally, a special clamp has been devised for the
proxmal part of the artery It 1s easiest to control the artery distal
to the site of anastomosts by shipping higrtures round the divisions and
applving gentle traction

The nastomosis 18 made with very fine silh The ey erting suture
should be mterrupted at least three tames as 1t 18 probable that the size
of the lumen ncreases subsequently with the child s growth and this
would be lmited by contmuous stitches The vessels walls should not
be handled with forceps or they will be damaged and the danger of
thrombosis mereased In swtably chosen patients the pulmonary
arters pressure 1s so much below that m the subelavian that there 15 2
rapid blood flow through the anistomosis which undoubtedly helps to
prevent its occlusion by thrombosis

TChese children stand blood transfusion badly, they are at the onset
polvevthemic and cannot stand an merease 1 blood volume However
should there be considerable blood loss, nfusion 15 essential Saline ind
glucose will suffice unless the loss 1s gross

Potts’ Operation  This 15 essentially similar 1n prinaiple a side to
<ide anastomosis being made between the qorta and adjacent pulmonary
wrterv The approach must be on the side of the descending aorts As
the norta cannot be occluded for the length of time necessary to perform
the anastomosis 1t 15 essential to use a specrlly devised clamp which
allows some flow a1long the aort1 whiist the area of the anistomosis 18
shut off The operation can be used as an alternitu e to Blaloch’s and 15
espectally useful when the subclavian artery 1s too short to allow 1ts
use

Direct Operations on the Pulmopary Valve Broch (1948) and
“ellors {1948) both described operations on the pulmonary vahe for
relief of stenosts This operation 1s mdicated not ohly as an alternrine
to the idirect operations m cyanotic heart disease but also in pul
monry stenosts upmassoctated with cvanosis This condition will be
considered below

If the direct operation 1s to be done 1t 1s essential to know w hether
the stenosis 15 2t the site of the valve or belon 1t W hen the stenosis 1s
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of the heart muscle after 1t has been subjected to the strun of operation,
and also to the correction of the polycy themia which 1s greatly reduced
and may disappear if a good blood supply to the lungs 1s 1chieved

In at least half the cases that survive operation there 1s a very
marked 1mprovement mn exercise tolerance The child who was
previously confined to home and guarded by parents as a precious but
almost useless mdisidual will often recover sufficiently to go to school
and enter mto Iife in the outside world The mentally and physieally
retarded will develop rapidly and be able to lead full ives

Acyanotic Pulmonary Stenosis

Though pulmonary stenosts 1s usually associated with other cardiac
defects especially of the mterventncular or interatrial walls, 1t oceurs
alone mn about 10 per cent of congemtal abnormalties of the heart
As there 15 no defect to allow a rght to left shunt there 1s no cyanosis
unless 1t be due to peripheral vaseular fulure In most of these cases
the stenosis 1s valvular Thev suffer from breathlessness, hive a imited
exercise tolerance and thewr end 12 usually due to congestive heart
faillure The average age of death 1s abount twenty

The condition 1s swtable for the direct operation on the valve
deseribed above and 1t should be done m all cases with a gross degree
of stenosts unless the condition of the heart makes the sk prohibitve

Coarctation of the Aorta

This congemutal abnormahty of the aorta consists of a stricture
most commonly set just beyond the origin of the left subclavian artery
However 1t 13 sometimes found more proximal to thns, when 1t 1s
usually associated with gross abnormalities of the heart Very rarely
1t hes more distal along the course of the aorta It may be associated
with aneurysmal dilatation beyond the site of the stricture

The condition mnv give rise to early death owing to cardiac falure,
but 1f the child survives for a few years the greatest hazard 1s that of
hypertension which 1> mamfest only 1n the upper part of the body and
may lewd to death from cardiac failure a cerebral hemorrhage aor
rupture of the aorta Perhaps a quarter of the patients with coarctation
of the aorta suffer no materal sy mptoms from 1t mdeed 1t may never

be diagnosed until 1t 15 found on the post mortem table However
should the condition be associated with hypertension the prognosis 15
poor and most patients de between 20 and 40

The important clnieal feature which 15 so charactenistic of the

condition 1s the absence of palpable pulses m the legs assoviated with
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bular stenoses than n the valv ular ones, but there 1s as yet no evidence
on thig pomt

After the mtracardiac mampulations have been completed, the
ventricular wall 15 sutured, and the pericardium closed with mterrupted
sutures placed at least 2 cm from one another as 1t 1s essential to allow
any fluid eollecting m the pemcardium to dramn out mto the pleura and
so avord cardiac tamponade

Our knowledge of the prognosis in vartous types of congenital heart
disease 13 unfortunately hmuted In any individual child with the
condition 1t 1s not, posstble to forecast accurately the nisk of operating
and the prognosis with or without operaition It must however, be on
balancmg these forecasts that the advisabihty of operating must be
determmed Campbell (1948) finds that 1 in 5 children with cyanotic
heart disease reach the age of 12 and only 1 1n 10 the age of 24 If the
particularly bad nish cases are excluded the operative mortality may be
about 10 per cent

The severely disabled mfant requires early operation if 1t 1s to
survive but clearh the nish will be greater m the more disabled and
the technical difficulties below the 1ge of 3 or 4 become almost prohibn
tive The most swtable age for operation for most cases 18 between
4 and 10

In selecting patients for operation Taussig s dictum that the only
cases suitable for operation are those mn which the disability 1s due to
too httle blood reaching the lungs must always be hept mn mind
neither the dwrect nor the mdirect operations restore normal eon
ditions There will be some cases of Fallot’s tetralogy m whom surgery
will offer too hittle to just:fy 1ts risks

The choice between the direct and mdirect operations 1s a matter
of controversy The direct operation does not mncrease the load on the
nght ventricle as 1s done by the mndiect operations all of which le1d
to an mereased flow nto the aorta to allow for the blood lost to the
pulmonary rculation via the artificially created ductus On these
theoretical grounds the direct operation seems preferable and when
the stenosis 1s vah ular 1s the method of choice Owing to the technical
difficulties of the direct relief of subval ular stenosis 1t 1s probable that
wndirect operations will continue to be done for at least some of these
cases In severe cases the mamipulations of the heart itself during the
direct operation carry perhaps an added nisk, but the operati e mortality
for the two operations 1s comparable

Some immediate improv ement 1n colour follows successful operations
but further 1mprovement over the first few post operative weehs cin
also be expected This 1s dependent both on the post operative recovery
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ufe saving metsure Thickening of the pericardium develops slowly
only after months or years does 1t contrict sufficiently to nterfere with
heart action The mechame! effect which produces symptoms 1s the
imterference with diastolic expansion particularly of the right ventricle

The elimeal picture which results 1s that of a raised venous pressure
giving enlargement of the hver, aseites pleural effusions and engorged
nech vemns The pulse yolume 15 Jow and the eardine pulsation as seen
on the X ray screen dimimished Breathlessness 13 not a marked
symptom and unlike right sided cardinre failure from mitral stenosis
the lungs reman dry In more than half the cases some caleification
mn the pericardium can be demonstrated radiologieally

Once the condition has been diagnosed the problem becomes one
of when rather than 1f, one should operate There 15 1 tendency to
operate earlier than used to be done but if the tuberculous process 1s
active m the perrewrdium or indeed elsewhere 1 the body, the danger
of ighting 1t up 1s real If, however the patient 1s not improving with
rest and aspirations of the pleural and peritoneal back pressure effusions
1t may become necessary 1o operate relatnely early

Operation should be preceded by asprration of effusions i order to
mimimize the mechameyd disadvantage under which the lungs must
worh It has already been emphasized that relief of constriction of the
right ventricle 1s the most important aim of the operation the left
ventricle too 1s better freed but clearance of the atra and the venaz
cave 15 too hazardous and their continued encasement m fibrous tissue
does not appear to mamtain the symptoms Both layers of the pert
cardium must be removed they are usually fused As a general rule
the more extensive the decortication the more satisfactory the result
The fibrous tissue may actually invade the heart muscle, m which case
its removal 1s time consuming as the utmost care must be taken not to
damage the coronary vessels Ocensionally fibnilation 1s present before
operation but this 1s not a contrundication to surgery Durmg the
dissection abnormalities of rhythm are to be expected

Some fas our approaching across the left pleura others by a median
sternotomy The latter method allows more satisfactory exposure of
the nght ventricle and 15 to be preferred for that reason A really
adequate remov al of the pericardium cannot be completed without work
mg round to the postenor surface of the heart and therefore one or both
pleural cwities are lihely to be opened in the course of dissection  In
the early stages of the aperation when only a small portion of the
pericardium has been removed 1t 1s remarhable how the heart may

bulge out through the aperture demonstrating very vividly the
restniction of normal diastolic enlargement
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hypertension in the upper part of the body The diagnosis should not be
difficult if the condition 13 thought of, for hypertension especralls m a
relatively young person, should lead one to feel for the pulse mn the legs

These patients develop grossly dilated arterres which bypass the
stricture and may be visible on the surface of the body these dilatations
m the mtercostal artertes may give mse to a charactenstic notchung of
the ribs which may be seen on strught X rays Other radiological
features are the absence or reduction of the aortic knuchle and changes
m the appearance of the heart due to 1ts dilatation or hypertrophy
On the whole the X r1y appearances are not sufficiently characteristic
to allow a purely radiological diagnosis to be made Angiocardiography
15 also somewhat disappomnting It does show the level of the stricture,
but from the surgeons pomnt of view 1ts length 1s of even greater
mportance and this technique rarely grves valuable evidence on this
pomt

"The condition can be successfully treated by excision of the stenosed
portion of aorta and end to end anastomosis It 1s only possible if the
stricture 1s of lnted length and the aorta aboyve and below 1s adequately
supple It 15 a hazardous procedure and, as might be expected the
greatest difficulty hies m the excessive bleedmg which 1s encountered
from the anastomotic vessels throughout the operation 1nd in partrcular
from the dilated intercostal arteries coming off the aorta just proximal
to the stricture

In recent years some success has been achieved by nserting
homogenous grafts to bridge a gap too great to allow the two ends
of the aorta to be brought together

Operation for this condition must be expected to cirry a mortahty
of 10 to 20 per cent but the result after a successful operatton ¢in be
anticipated to be very good 1n nearly all cases

Constrictive Pericarditis

The rehef of constrictive pericarditis by surgicil excision of the
pericardium 1s the oldest of cardiac operations and was first practised
over thirty years ago The bastc principles remam those suggested by
Delorme 1n the last century but modern development 1 an-esthesia
and surgieal technique enable the operation to be done with greater
sfety

The condition 15 nearly 1lways the result of tuberculous pericarditrs
In some patients the acute phase passes unnoticed while others are
severely tll with pertenrdral effusion and tamponade At this stage there
18 no place for surgery apart from aspiration of flmd which may be &



MITRAL STENOSIS 305

TrE MITRAL VALVE
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Frc 262 The normal valve 1s depicted mn the left hand pictures

The central column
of pictures depicts a valye switablo for operative relief of the stenosis  Note the reduction

in s1ze of the orifice the puckering and thichening of the edges of the cusps There 15 some
thiclening and shortening of the chorde tendina
‘The valve depicted 1n the right hand colurnn shows & more advanced pathology and at

this stage valvotomv 18 unlikely to give a v result The puch mvolves the
wwhole of both cusps whtch are thickened and rigid the chorde tendinm are so shortened
that they would prevent even a supple valve reaching a satisfactorv closed position
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Matral Stenosis

Mtral stenosis 1s nearly always the result of rtheumatic mfection
and 1s the commonest valve lesion resulting from this disease It has
been estimated that a quarter of a mullion of the population of this
country have mitral stenosis A sigmuficant proportion of these patients
can be relieved surgically How to make cardiac surgery available to
this large number of patients 1s 1n immense problem

Pathology It has been estimated that 1t takes two to eight years
for the pathological process of rheumatism to e1use stenosis of the valve
The valve 1s affected 1n the acute phase together with the myocardium
but the late effect of the disease 1s on the valie only and 1t 15 entirely
mechamcal The reparatie fibroblastic prohferation seriously interferes
with the function of the valve, causing sclerosis often followed by
calerfication

The edges of the valves become thichened m the earlier stages and
18 the process progresses the commssures between the valves are
obliterated thus narrowing the valve aperture It 1s at this stage that
surgical separation of the valves at the commissures re establishes free
movement and restores a functromng valve

If the sclerosing process advances the valves themselves become
r1g1d and thewr chorda tendin-e are inv olved 1n the thichening becommg
shortened and bound together Once this stage 1s reached no known
surgical procedure can restore a functiomng valve (see Fig 2)

In some cases the pathological process produces rigid valves without
gross stenosis 1n such cases incompetence predommnates m the climecal
picture  Sumple division of the commissures n these cases will not
overcome the mcompetence There ts often some mcompetenceassociated
with a tight mitral stenosis but the small size of the aperture itself does
not allow sufficrent regurgitation of blood for 1t to become a serious
mechanical factor It might be thought that the freemng of the stenotic
valves by operation would inevitably result mn a serious degree of
regurgitition  Fortunately this 1s not the case provided adequate
mobihty of the valies 1s restored they come together satisfactorly
when the valve closes

The other unhappy sequel to the operation that might be anticipated
15 the reformation of the stenosis Provided the acute rheumatie process
1s no longer active this 1s unithely and 1n fact so far no cases have been
reported of recurrence of stenosis after satisfactory operitive rehef
1t 1s not safe to operate until some v ears after an acute rheumatic phase
owng to the danger of highting up the disease process which results 1n
rheumatic myocarditis and post operative failure
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fever nssocinted with swelling of joints or other climeal manifestations
of the condition for at least two to three veaurs The erythroevte sedi
mentation rate 1f raised may suggest activity but 1t 18 rused in many
other conditions ncluding cardiac fatlure

4 Cardiac forlure of muild degree at the time of operation 13 not an
absolute contrundication but makes the patient a bad rish The prog
noste following operation 1s better 1n those cases that hive recosered
from cardiac failure and best 1n those that have never been in this state

5 The disability Clenrly 1t 1s not justifiable to submuit patients
to » major surgienl procedure when they hase minimal disability unless
their prognosis 15 hnown to be bad The most experienced cardiologist
will have great difficulty m guing 2 prognosis 1n these cases, but
merensing disability as shown by 1 falhing exercise tolerance o er recent
months 1s undoubtedly a bad sign It 1s probably safer to operate before
this deterioration setsin but as vet the operation cannot be considered
safe enough to offer patients known to have mitral stenosis but m whom
the disability does not prevent a full wnd enjoyable life

6 The size of the heart If the heart 1s enlarged 1t 15 necessary to
determine which chamber 15 affected Gross dilatation of the left
atnum 1s a contramdication to operation whether or not 1t 1s due to
miutral regurgitation Enlargement of other chambers indicates con
ditions other than mitral stenosis and the cause must be sought nd
assessed as a cause of the patient’s disabibty and prognosis

7 Calcification of the ralies When the valves are caleified 16 may
make the operation technically more difficult and 1t may not be possible
to fashion 4 good functioning valve but 1t 15 not a bar to operation

8 Systemic embolr  Provided these have not resulted mmeapacitat
g disability themselves they are regarded as an indication for more
urgent operation The rshs of surgery are undoubtedly increased but
once % systemic embolus has occurred the outlook without surgical
relief of the stenosis 1s very bad

9 Auncular fibridlation  This common compheation also 2dds to
the rsk of operation and hlewise carres with 1t a worse prognosis for
the patient without operation For thus reason fibrillation wall probably
rarely mfluence the decision whether or not to operate

10 Hemoptysis In mitral stenosis 1t may be due to rupture of an
engorged vessel 1 the lung or espectally when there 1s assotiated
fibnillation to pulmonary mfarction The former cause mdicates
pulmonary hypertension and 15 a factor mn favour of operation

11 Paroxysmal cardiac dyspneea Represents pulmonary hyper

tension and carmes with 1t a poor prognosis 1t 15 considered an
important factor fas ouring operation
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The cases to be considered for surgery are therefore those with a
tight mitral stenosts in whom the rheumatic disease process 1s no longer
actine Some patients with rheumatic heart disease do not outlive the
active phase of the disease, but those that do frequently have httle or
no disabiity for a period of years after which time their exercise
tolerance duminishes and the heart may go into faulure as a result of
the mechanical disadyantage under which 1t has to work It 1s at the
time of the onset of this later deteriorition that the operation 1s now
most frequently done In future years the operation may become safe
enough to recommend when there 1s little disability and before the
deterioration has started but as yet the rishs of opertion are too great

Climucal Selection  The chmecal selection depends especially on the
following pomnts

1 Lesions of other valves

2 Mitral mcompetence

3 Rheumatre activity

4 Absence of cardiac fulure
5 The disability

6 The size of the heart

7 Caleificatton of the valves
8 Systemic embol

9  Auncular fibnllation

10 Hwemoptysis
11  Paroxysmal cardine dyspneea
12 Cardine catheterization
1 Lesions of other 1alres  The disabihty must be primantly due to
mtral stenosis It 1s often associated with other 1 alve Iesions espectally
of the aortic valve Ihe cardiologist must be satisfied that these if
present are not of major clmical significance and also that the dis
ability 1s not largely due to myocardial damage
2 Mitral wncompetence This condition 15 now believed to be
comparatively rare whilst m the past 1t was thought to be more common
than stenosis  Its dragnosic 1s not easy as mutral systolic murmurs can
be caused by many other conditions Diagnosis 1s based on the nature
of the mitral systolic murmur an accompanying thrill, enlargement of
the left ventricle and of the left atrium and drastolic distenston of the
left auricle At operation the regurgitant stream can be felt with the
finger as 1t approaches the valve The presence of gross meompetence
contramdicates operation
3 Rheumatic acterrly There 15 no sumple method of determmng
this the greatest renance must be put on the absence of any history of
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ferver associnted with swellng of jomts or other chimeal mamfestations
of the condition for at lenst two to threo years The erythrocyte sedi
mentation rate if rused may suggest activity, but 1t 1s raised i many
other conditions including cardhae fmlure

4 Cardiac farlure, of mld degree, at the time of operation 1s not an
absolute contrundication but makes the patient a bad nish The prog
nosis following operation s better i those cases that have recovered
from cardinc fulure and best 1n those that have never been n ths state

5 The disabilaty Cleurly 1t 15 not justifiable to submut patients
to a major surgieal procedure w hen they have mimimal disability unless
therr prognos:s 15 known to be bad The most experienced cardiologist
will huve great difficulty m giving 2 prognosis i these eises but
mcreasing disabihity as shown by « falling exercise tolerance oy er recent
months 1s undoubtedly % bad sign It 1s probably safer to operate before
this deterioration sets n but as yet the operation eannot be considered
safe enough to offer patients known to ha e mitral stenosis but in whom
the disabihity does not prevent « full and enjoyable hfe

6 The size of the heart If the heart 15 enlarged 1t 1s necess1ry to
determine which chamber 15 affected Gross dilatation of the left
atrum 15 a contrundication to operation whether or not 1% 15 due to
mitral regurgitation Enlargement of other chambers ndicates con
ditions other than matral stenosis and the cause must be sought and
assessed as a cause of the patient s disability and prognosis

7 Caleification of the ralies VWhen the valves are caleified 1t may
make the operation technically more dufficult and 1t may not be possible
to fashion a good functionmng valve but 1t 13 not & bar to operation

8 Systemrc embols Provided these have not resulted in meapacitat
g disability themselves they are regarded as an indieation for more
urgent operation The nishs of surgery are undoubtedly ncreased but
once v systemic embolus has occurred the outlooh without surgical
rehief of the stenosis 1s very bad

9  Auricular fibrillation This common complication also adds to
the msk of operation and lihewise carries with 1t a worse prognosts for
the patient without operation  For this reason fibrillation wall probably
rarely mfluence the decision whether or not to operate

10 Hemoptysis In mitral stenosis it may be due to rupture of an
engorged vessel n the lung or especially when there 1s assocrated
fibnllation  to pulmonary nfarction The former cause indicates
puimonary hyperiension and 15 a factor m favour of operation

11 Paroxysmal cardiac dyspneea Represents pulmonary hyper
tenston and carries with 1t a poor prognosis 1t 1s considered an
mmportant factor fayourmg operation
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12 Cardwgc cathelerization Wil show the pressures m the right
ventricle, pulmonary artery and pulmonary capilanes It allows,
fact an accurate assessment of the pulmonary hypertension but cannot
show the pressure 1 the left 2trium The procedure 13 a9 yet 50 new
that no final assessment of 1ts value 1n mitral stenosis can be gnven
However, m the ight of our present knowledge 1t can be said to help
to confirm the dingnous and with extending expenence m1y prove
valuable n the selection of cases for operttion (Fig 3)

Fre 263 Mtral Stenosis The catheter has been mtroduced
through the subclavian vemn and right heart so that s tip hes
10 the left pulmonary ertery

The operation It 1s usually performed through a left posterolateral
or anteroliteral thoricotomy masion the pericardmum being widely
opened to expose the left auricular ippendage The vale1s reached with
the ndex finger through the appendige but if there 1s a hstory of
emboh or if thrombs can be felt m the atmum a bnsh flow of blood 1s
allowed through the maision in the appendage before mserting the finger
1 the hope that any loose thrombi w1ll be washed out Occasionally the
appendage 18 fibrosed or the site of 1 massive thrombus, when 1t w1l be
unsmtable for the wsertion of the finger The valve can be approached
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through the pulmonary vems and through the left ventricle but in the
presence of a large thrombus 1t mav be wiser not to proceed with the
operation

Tt 15 possible 1 most cases to split the valse ring 2t the commssures
with the finger with considerable aceuracy If there 13 gross thichening
or when the ring 1s found to be of elastic conststency, a hmfe must be
used to cut the commussures Various types of hnife are n use ther
common fevture 1s thit they lie along the mdex finger and that the
cutting edge can be controlled by palpation with the pulp of the finger
It 1s essential that the valve cusps themselves are not damaged or
serious incompetence will result The larger anteromedial or 1ortic cusp
1s the important factor n mamtamng efficient function of the valve

On removing the finger from the heart the auricular appendage 1s
clamped with a specially designed instrument and then sutured The
left coronary artery lying in the groove m front of the appendage must
be unimpeded

Anzsthesia in these patients presents many special problems but
m particular there 1s a danger period shortly after induction wiich masy
be associited with a drop in blood pressure and serious eardiae embar
rassment For thus reason anesthetic agents wluch cause vaso dilatation
must be used with great caution

The other major problem which has to be met by the surgeon and
anwsthetist together 1s wregulinty of the eardive rhythm and m
pacticular ventricular fibnllation Some extra and abnormal beats
appear to be mevitable during the cardiac mampulations However
1t must be appreciated that displacement of the heart from its normal
position 15 never well tolerated and this should and can be ayoided
The ventricular endothelum appears to be the most sensitive part of
the heart to diect stimulation Fortunately m ths operition thns
endothelium can be left untouched but some abnormal beats must be
anticipated from mampulation of the valve mng itself Varous drugs
mught be expected to reduce this senmtinity on the whole they have
proved disappomnting Quimdine has been used as a prophylactie, but
1t 15 of doubtful value Procawe can be used locally m the pericardium
and mtravenously In the pencardium 1t 1s found to be an irritant
Intrayenously 1t undoubtedly helps to control or prevent abnormal
thythm but causes marked vasodilation which has been already
mentioned as dangerous A new procame denvative procame amude,
which can be taken by mouth or mjected has not yet proved itself
much superior to procame hydrochlornide

If the operation 1s onby performed on patients who have a con
siderable disability from thewr mitral stenosis a marhed 1mpros ement
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1 exercise tolerance can be expected in most cases after operation
The mortahty of the operation will largely depend on the selection of
cases If the obviously bad rsk patients are not operated on, an
operative mortahity of under 10 per cent can be expected

A H M Smpors
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CHAPTER NV

PERIPHERAL VASCULAR SURGERY

I the eyes of history, the last decade may ell prove to hive been
one of the most creative and formative periods i the development of
Peripheral Vascular Surgery But progress rarely comes 18 the specte
ular acaident like the ncomung tide 1t gruns here an inch, there an inch
until suddenty we see 1t n1ts full flood Between the two wars, Thomas
Lewis set himself and lus co workers the tash of examimng closely
the very foundations of our knowledge of the fundimental behviour
of blood vessels His philosophy was that of the great—nn nmate
curiosity to understand and to seeh hnowledge for 1ts own sahe The
proper place for the study of mankind was man and with simple tools
which are so often the marh of a man of gemus—frequently but a
svrmge and needle or blood pressure cuff—he clanfied for us the
mechamsms of vascular pam and of the shin responses to trauma cold
heat and cedema—to name but a few of his contributions

In the thirties an observation by Royle and Hunter in Austraha
on the effects of nerve section led to the “rebirth of sympathetic
surgery, even now the indications for and—more mmportant—the
contra indications to such surgery are still n dispute The sigmficance
of the discovery of Heparm at this time recen ed but slow apprectation
1t may well prove to have been a therapeutic lnndmark as sigmficant
as pemerllin - Only now 1s 1t being used with full vigour and its other
effects on the serum hpids and artenal clot recannhzation may prove
as important as 1ts anticoagulant properties

Then came the Second World War War has so often been the spur
to new thoughts and 1deas in Vascular Surgery But this was 2 stern
test for the modern missile meant mutilation and disruption of the
main vessel and of the collaterals wide in1ts wake It was soon evadent
that the surgeons role =s the mere hgator of vessels spelt almost
certun catastrophe for the hmb The call for new methods was answered
first by Blalemore and Lord when they mtroduced therr techmque
of vein grafting with the aid of vitallum cannulee The method itself
was a failure for the vessel lumen was narrowed 1nd clotting followed
but 1t stimulated research mto methods of vessel suture and the use
of vein grafts to bridge the artenal gap Blaloch then demonstrated

the feasibility of joinng the subclavian to the pulmonary artery and

thereby opened up an entirely new field of cardiac surgery Gross nd

his team showed that an arterial homograft surtably stored could be
311
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used m large vessel surgery, and tlus added impetus to the application
of this method to the peripheral vascular tree Restoration of con
tinurty of the vessel path became the atm and pursmt of the progressive
surgeon

Antibiotics made much of this surgery safe and, mdeed, possible,
even though we now accept this advance 1s something quite as natural
to surgery as the gloves which the surgeon dons In fact we often
overlook thit this made 1t possible to observe and watch with safety
the toe gangrene previously so often the harbinger of & high amputation
or death

Vem surgery was not neglected There was a change m attitude to
the problem of varicose vems Injection therapy undertaken for
decades without question as correct and without hazard was shown
to be futile as regards ultimate results dangerous n 1ts sclerosant
damaging effects on the deep v emn valves, 1nd responsible for pulmonary
embolism  Post operative deep venous thrombosis was accepted as 1
challenge high vemn ligation, or anticoagulant therapy were mtroduced,
and the problem was studied with much energy and thought Even the
process of ageing has not been neglected, for search has continued for
a causal agent related to arteriosclerosis and the blood hipids have
been shown to be an important factor m 1ts genests  All mn all, this1s
mdeed a proud and remarkable story to tell

The Arterzal Tree

Anatomico-phystological Considerafions

From the functional pomt of vien the peripheral circulation may
be divided mnto three parts

First the proxumal major vessels which are essentrally passne
conducting tubes thewr calibre remaning unchanged except n special
crcumstances

Second the small muscular arteries and strony arteroles which
truly regulite the local blood flow changes by means of a triple
mechanmsm of control—local chemical (metabolites) nervous, and
hormonal

Third the minute vessels’ as Lewis termed them, which mnclude
the small arterioles the capillaries proper and the verdules (There 1s
no sharp line of distinction as the one passes into the other ) Ther
influence on mb blood flow 1s neghgible locally produced metabolhites
regulate their calibre

Tissues require 2 baste mmimal blood flow per umt time to survve
for the shin the mmmimal metabolic need has been estimated 18 1 cc
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per mmute per 100 c¢ tissue (Burton 1939) The toe gangrene,
therefore commonly does not mean local digital vessel disease, but a
proxumal major vessel bloch that hns reduced the blood flow below
the local needs It 15 not enough for the blood to arrive, 1t must flow,
1e crculate thus an extensne local venous thromboss will halt
arternal flow and may lead to slun or muscle death

Blood-flow A few simple hemodynamic facts need to be appre
aated The rate of flow m a vessel depends on two factors, (a) the local
arterinl blood pressure, (b) the mze of the vessel lumen The lntter
behaves m accordance with Poisewlle s law,* and shght increase mn
cahbre thus speeds the blood flow  On the other hand, the wall resist
ance of the small vessel 1s high, and the local blood pressure falls and
s0 does the flow 1 direct proportion to the length of such vessel The
resistance of these vessels has been shown to have an important bearmg
on the flow of the collateral crreulation The eollterals are best pictured
as by passes joming one segment of the vessel to the other, and dis
tributing at the same time branches to the shin and muscles With a
major vessel block such collateral blood flow has to overcome the
resistance of the small collateral vessels— ‘collateral resistance , and,
m addition the peripheral resistance *—now known to be particularly
mmportant—of the distal mamn arterial tree Sharpey Schafer and
Dornhorst (1951) hav e devised « method for calculatmg these resistances
and have shown for example m a subclavian artery hgature that the
peripheral resistance, as distinet from the collateral resistance accounted
for some 65 per cent of the total resistance at the end of 24 hours
The relaxation of vessel tone i the collaterals and shin vessels (the
foot and hand are classed as shin 1n such studies) should_lower the
peripheral resistance and mecrease blood flow such 1s the purpose of
sympathectomy procedures But this can be a double edged weapon,
for 1f the collateral head of pressure 15 feeble and the mitwal flow slow
such sympathetic denervation has been shown to result in a fall of
pressure 1 the distal mam tree The distal blood flow 1s thus slowed
and clotting may oceur Moreover, as the sympathetic supply 1s
distributed 1 the main to the shin vessels, such feeble flow shunts nto
the slun rather than the mam tree, this further favours clot extension
On such reasonmng a sympathectomy before the collaterals have had
time to develop may thus do harm We should not readily label Nature
as uresponsible and 1gnorant of her own mechamsms, when she chooses
to heep the avascular hmb pale and cold and only allows blood and

* Powewlle s low The rate of flow of blood through
a tube vares direct); th the
;')c;‘;\_r’;hl pomer of the !‘adn;‘su] For example if the flow tghrough o vessel 1 mamm "be 10 6 o
an nerease of the 1 essel radius to 2
will raise the flow 16 times ve 160 cr: /lx:smo 7n {all other factord being unchanged)
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warmth to spread to the skin as the deep flow becomes estabhshed

Vascular Spasm The peripheral arterial tres 13 mamtamed mn a
state of alertness—tone—to meet the changes in environmental
demands This physiological state has been much abused 1n recent
years by regarding 1t as morbid and labelling 1t as spasm’ As an
Editorial (Brit med J, 1952) comments, “spasm has n fact become
a medical cliche, and 1s often mnvoked as an explanation of the otherwise
mexpheable” The effects of such loose language have been by no means
mnocuous, for treatment came to be based on such theoretacal specula
tions It may be sard forthwith therefore, on scientific basis that
firstly orgamc vascular disease does not induce ‘ spisms * in the major
vessel 1f 1t did sympathectomy could not release 1t for the calibre of
the main vessel 1s 1n no way mnfluenced by such procedure The corollary
follows that a caleified mamn artery 1s not a contra mdication to
sy mpathetic surgery for the worth of such surgery les in ats mfluence
on the collaterals and shin vessels only Secondly, diseased or injured
vessels do not induce reflex spasm n the collateral arteries The practice
of exasion of vessel segments—arteriectomy—to sever theoretical
reflex arcs has no physiological sanction (Cohen 1944) and 13 to be
condemned 1f there 1s any associated collateral +essel damage death
of the limb 1s hastened

Rise of distal temperature after sympathectomy or reflex heating
does not mdieate a relerse of spasm either—if it did the greater rise
obtamned n 1 normal imb would lead to the absurd concluston that
such a mb 1s also m greater spism Pickering (1951) adsocated
mstead the term vasoconstriction and has well emphasized that
vessels are not whimsical 1n therr behaviour and do not go mto
protracted spasm without special reason 1e a particular type of
stimulus or trauma 1s required Such traumatic arterial spasm will
be discussed later In many cases diagnosed as spasm unsuspected
embol: or thromb1 can be demonstrated by arteriography

The Vasomotor Nerves The sympathetic impulse traierses two
sets of nerve fibres different m therr humoral mechamsm of nervous
transmission—pre ganghonic (cholnergic) and post ganglionie (1dren
ergic) This has a bearing on the problem of post operative sympa
thetic nerve regeneration and will be discussed subsequently The
v asomotor neryes accompany the somatic nerves and ns1s well hknown
Jater leave 1n segmental fashion to jomn the per arterial plexus No
ganghon cells exist m this mesh and per arterial nerie stripping
measures will neither denervate the imb nor influence the local artery
calibre The vasomotor fibres are distributed mainly to the skin yessels
and the muscle collaterals are but poorly supphed but Bareroft and
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Ius co worhers (1943) have shown that sympathectomy definitely
increases the musele blood flow The relatit o ncrease 1s, however, shght
and only 1bout ono thirteenth of that aclueved by the local metabolites
of exercise Sympathectomy cannot, therefore, be expected to cure
claudication But if the arterial block 13 switably pliced and the distal
te entrant collaternls are large, the increased blood flow majy be
sufficient to relioy e the mild claudication or more usually 1ncrense the
walking distance

Vasodilator fibres to the hmbs 1n man are still a matter of specula
tion As far s 1s ] nown too, there are no afferent sy mpathetic fibres
The dramatic relief of “resting 1schzmie prun after sympathectomy 1
held to be due to the improved blood supply 2nd not the cutting of
any sensory path Some vessels are pawnful on direct puncture or
handhing, but thus 15 related to accompanymg somatic nerve fibres

The “head ganghon” of the sympathetic nervous system 1s the
hypothalumus Within 1t Les the thermostat controlling body tempera
ture and by varymg the mmpulse rate discharge (there 1s constant
machme gun barrage of sympathetic impulses) the circulation in the
Limbs 1s adjusted to conserve or to increase heat loss and thus mantan
a constant body temperature In the normal shin the range of blood
flow may vary from 94 ¢c¢ per minute per 100 ce¢ tissue with full
dilatafion to 3 cc¢ with maximal vasoconstriction {(Goetz and Ames,
1949) Warmed blood from a heated extremity on arrving at the
thalamus mhibits sympathetic tone and leads to reflex vasodilatation
m all other hmbs After adequate sympathectomy reflex heating
should cause no further mse in temperature or blood flow the limb
remains dry and does not sweat The cortex mamtains a controlling
(nhibiting) mfluence on the thalamus Emotion fear and pain can
cause ntense peripheral vasoconstriction During sleep sympathetic
tone1s mhbited and maximal peripheral vasodilatation results (Ingram
1936) Every effort must be made therefore to rebeve the patient of
Tus pain and to mduce sleep  Sleep 15 the diastole of ife  The hypo
thalamus also mfluences the pitwitary and this close hason accounts
for the sympathetic effects 1n many endocrine disturbances

Clmeal Considerations

Nature 15 lavish 1 her blood supply to the imbs and Kunkel and
Stead (1938) and Abramson (1944) have shown by plethysmograph
studies 1n casesof arteriosclerosts and thromboangntis, that the maximal
blood flow 1n a imb may be reduced 50 per cent without any symptoms
or smigns  Shin surface lemperatures should not be accepted as an
accurate gude to the state of the deep vessel circulation and indeed
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very httle reliance 15 placed these days on temperature responses mn
the decision regarding sympathectomy There may be ‘normal”
temperature readings, though the blood flow 1s only half normal as
Judged by plethysmography (Goetz, 1950) A hmb with blochage of the
femoral artery and severe claudication symptoms may yet show a
normal nise on reflex heating  On the other hand a good sympathectomy
result may be obtained, even though the skin temperature rise to reflex
heating has been poor This has been difficult to understand but the
worh of Bazett and co workers (1948) provides an explanation They
showed that in organic arterral disease much of the heat of the sluggish
stream 1s absorbed n the proximal Iimb segment, as a result of such
pre coohng  especially Irable to occur in multiple artenial blocks the
blood reaches the toes at extremely low temperature A shght rise of
distal temperature m such a lmb on reflex heatng thus imples a
sigmificant increase m peripheral blood flow

Reflex heating by immersing one upper extremuty or both feet
water at 110° F (45° C)1s now accepted as the most practical certun,
and safe method for such skin temperature studies Spinal an-esthesia
35 no longer employed paravertebral blochs are uncertun and an
unnecessary ordeal for the patient sympatheticols tic drugs are better
used 1s 1 form of therapy

Limb imspection 1s often casual but can be mstructine In the
horizontal position vem filling on the dorsum of the foot 1s reasonable
evidence of a good circulation this does not apply after sy mpathcetomy
for vein tone will have been abolished and vein fillmg may be seen, even
up to an area of gangrene Rubor of the foot and toes especiilly

cold rubor on hmb dependency 1s an indication of 1 grmly deficrent

arculation The dusky red appearance 1s due to capillary paresss, and
these sunset, colours truly pamnt the fding bife of the imb

Undue sigmficance 1s still attached to absent dorsalts pedis or even
postertor tibral pulses 1t 15 still not apprectated that in some 14 per
cent of normals the dorsahs pedis 1s congenutally absent, and 1n b per
cent the perforating peroneal artery replaces the posterior tibial

Oseillometry 1s of particular value for detecting doubtful pulsation
The actual figure of the oscillometric swing 15 an individual vanation
and depends on factors such as blood pressure lmb cedema and muscle
thichness and also varies with the cuff level and make of instrument
The relative swing as compared m the two legs 15 the important
consideration  Oscillometry figures are however, some gwide mn
prognosis for example a swing of 0 5 divisions at the ankle (using a
Collens oscillometer) 18 a reasonable assurance that protvided no further
thrombosis occurs 1mmediate gangrene 1s not a threat In assessing
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the collateral eirenlation, too, the higher the blood pressure at which
the oscillometric swing comes through, the better the crculation At
times the oscillometnic swing may be reasonable and yet the sympto
matology suggests vascular disease The oscillometric response to
exercise 18 then a valuable test In the normal, after exercise there 13
an immediate rise 1n oscillometric swing at calf level, with a deficient
crrculation, the swing falls The pulse wave 13 absorbed i the dilated
vascular tree of the calf This 1s known as paradowical reaction to
exerase’ (Ejrup 1948) Osaillometry however hasits hmtations and
undue sigmficance should not myambly be attached to low readings
As Dornhorst and Sharpey Schafer (1951) have shown, with a good
collateral circulation there mny be negligible oscillometric swing but
the measured resting blood flow be reasonable

Plethysmography 1s, of course, the best method for assessing the
blood flow but 15 time consumng and 1ts chnical use 1s, therefore
restricted  Tt, too has its imitations n that 1t records resting blood
flow, the metaboltes 1n an 1schzmic hmb lead to maximal v 1sodilata
tion and igher blood flows than in the unaffected hmb may be
found

Arternography 1= the most rehiable and certamn of all methods for
providing information as to the state of the maimn arterial tree Above
all things the surgeon 1s seeking information as to the presence, and
extent of any arterial blochs The method 1s now 1n general use n this
country and the modern organic 10dine media have proved without
nish  Diodone” (Pvelosil (Glaxo)) 35 to 50 per cent 1s to be preferred
and Arteriodone (Glaxo) 42 5 per cent gives excellent pictures
The technique 1s well known but a recent advance for the lower imb
15 the use of a large X ray plate on which the knee 1s flexed to a night
angle (Machenzie and Hamilton 1953) General an-esthesia 1s prefer
able for the injection can be unpleasant and the patient 1s often
tremulous  For the begmner and indeed, for the assured picture
exposure of the artery by small transverse mcision 15 to be preferred
The techmque of direct vessel puncture should be mastered for this 1s
essential n the follow up studies of patients after vessel grafting For
common femoral artery mjection the vessel 1s fixed between the mdex
and middle fingers of the left hand and the needle slowly ntroduced
directly perpendiculnr to the skin The state of the ngher vessels can
only be determined by an nortogram which 1s obtamned by prercing
the aorta just below the 12th rb three fingers from the posterior
midline (Semple and Whiteside 1951) The method has proved safe

and has grien aluable mformation as to the presence of aortic blocks
and the possibilities of hagh vessel grafting
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Arterial Disorders and the Sympathetic Nervous System

The Limb Vasomotor Supply

The Upper Limb  The pre ganglionie fibres stream out from T2 to
T7 or sometimes down to T9 or T10 and pass via the stellate ganglion
to the brachml plexus Barcroft and Hamilton (1948) have shown
conclusively that no sympathetic fibres to the hand emerge through
the roots of C8 or T1 No possible advantage 1s therefore to be ganed /
by mcluding stellate ganglhonectomy in upper lhmb denervation.
Indeed 1t has been demonstrated that not only 1s the resultant Horner s
syndrome ugly, but such stellate ganglionectomy leads to nasal vaiso
dilatation (Guttman’s sign) and 1f bilateral, the patient 15 saddled with
permanent nasal blockage, recaleitrant to \asoconstrictors or nasal
surgery (Jepson 1951) Theoretically upper mb denervation could
be achieved by section of the chain below the stellate ganghon How
ever, mconstant sympathetic neural pathway may be provided by a
branch from the second thoracic ganghon to the lowest trunk of the
brachial plexus (Kuntz & nerve) another ramus also runs from the third
thoracte nerve to join the second (Kirgis and Kuntz, 1942) A thorough
sympathectomy therefore demands division of the cham below the
third ganglhon and removal of any ram: associated with the second

The Lower Limb  Sympathetic fibres stream out from T10 to L2
and form synapses 1n the paravertebral gangha Excision of the upper
three lumbar ganglia cuts off all the vasoconstrictor impulses passing
down v1a the fourth lumbar ganghon and 1ts upper three sacral gangha
to the leg and foot, 1t also ablates the grey rami to the lumbar plexus
The anatomical pattern of the chamn vartes Usually there are four
lumbar ganglia, sometimes five frequently the second and third gangha
fuse, and on exceptional occasions one enormous ganglion only may be
present The fiist ganghon may be difficult to identify and one ewn
never be absolutely sure of its removal at operation Usually 1t hes
on the crus of the diaphragm but 2t times passes through the crus
and lies buried The direction of the ramr may be helpful to identify
the gangha 1 the upper two the rami e long and pass in cephalic
durection the third ganghon rami run transversely and the fourth runs
m caudal fashion The mteryemng chamn 1s at times but a thin thread
Theoretically excision of the second and third gangla 1s adequate
but the author mvarably removes the fourth ganglon (identsfied by
1ts constant caudal splitting into two or three divisions) for on several
occasions a large independent ramus has come across from the third
lumbar nerve

Boyd and his co w orkers (1949) have urged that the ganghonectomy
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/
should s anably nclude removal of L1 At first such more thorough
procedure comimends 1tself for two reasons (@) there seems obvious
advantage i removing, especinlly for the ngh artend block, the tone
of the large collaterals of the thugh, (b) theoretically, denersation ofa
wide strip of shin on the medial sido of the Jeg 1n the area of distnibution
of the siphenous nerve 1s assured—an 1important consideration
sympnthectomies for v artcose ulceration Northfield and Monro (1953),
however have shown that after any degree of paravertebral lumbar
sympathectomy the thigh tone and the sweating pattern on the inner
side of the calf shin continues Such sympathetic tono they declare
13 maintained by “untouched’ accessory gangha (to be discussed) which
contain at least half of the sympathetic gangha to the thigh Moreoyer
1n the male bilateral removal of L1 may be followed by paralysis of
the ejaculatory mechanism—not impotence—and the subsequent
sterihity has led to legal procedures Rose (1953) however maintuns
that seminal anorrheea rarely follows the high purely lumbar ganglion
ectomy, and requires 1 addition, T12 ganghonectomy

It s evident therefore that no particular advantage 1s to be gamed
by the removal of L1 ganglion Certainly there need be no such
endeavours 1 the average arteriosclerotic case where superficial
femoral artery block 1 the problem The removal of L1 ganghon may

entail strong deep retraction and this has precipitated aortie thrombosis
(Learmonth 1950)

Auxiliary Gangha

Accessory (ectopic) sympathetic gangha whose pathweys do not
follow the sympathetic trunks have been described by Skoog (1947)
for the upper hmb and by Boyd and Monro (1949) for the lower limb
These ganglia are inaccessible to the surgeon In the upper limb they
may e n the spinal canal and by means of a small nerve the vertebral
nerve of Wrete pass and link up to the higher brachial ple<us nerve
roots  Each small ganglion receres a white ramus and the grey ramus
proceeds from 1t In the lower limbs the gangha Le deep to the psoas
musele on the tips of the transyerse processes of the vertebrae or on
the anterior nerve roots themselves The significance of therr continued
funetion after high lumbar svmpathectomy has been discussed Only
actual dwision of the anterior roots would ensure their destruction
and this has been advocated by Ray and his colleagues (1943)

The further importance of these ganglin and their connections hes
m the fact that they may provide an alternate pathway for sympathetie
wnpulses after the usual sympathectory It 18 now known (Haxton
1947 Barcroft and Hamilton, 1948) that after sympathectomy the
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vasomotor and sudomotor reflexes are completely absent six months
after operation, wherens a jear or more after operation they have m
manv cases reburned The new paths are functionally nfertor to the
origmal, and 1 the cases exammed chinical mprovement has been
maintained Regeneration has been the explanation put forward, and
special precautions have been taken to present reumon of the divided
chain by burying the ends m muscle or encasmg them in sith or tantalum
cylinders Re exploration has failed to demonstrate any such regenera
tion (Jepson 1951, Cohen 1953) Indeed “after ganghonectomy 1t 1s
necessary to postulate the growth of pre ganghome (cholnergic)
medullated axons down the degenerated remnants of 2 post ganghonic
(adrenergic) non medullated fibre’ (Kinmonth and Hadfield 1952)
There 13 no evidence that this 1s posstble The most hikelv explanation
for such apparent 1egeneration 1s re routing via the accessory sympa
thetic paths Experience m poliomyelitis teaches that, whatever the
explanation re routing of nerve impulses takes time

Post-ganghonic Sensitization

It 1s now hnown that 1n man a post gangliomc sympathectomy does
not cause any excessive rise 1n sensitivity to adrenaline hike substances
crrculatg n the blood  After any sympathectomy the vessels regun
much of their tone but though in animals the return of tone 1s four
times as great after a post ganghonic as after a pre ganghonic sympa
thectomy this does not apply to man (Barcroft and Walker 1949)
Pre ganghonic section has not improved the results, more particularly
i Raynaud s phenomenon Most surgeons now prefer to do a full
ganglionectomy as 1t 1s hikely to eradicate all stray fibres that may be
present

The return of tone after any type of sympithectomy does, of course
mfluence the blood flow  In the hand t the end of a weeh the maxumal
post operative blood flow has fallen to a quarter and after a fortmght
to an eighth (Barcroft and Walker 1949) In the feet the flow does not
fall so greatly and in the diseased lower limb the normal flow may be
expected to be doubled by sympathectomy (Lynn and Bareroft 1950)
An interesting finding 1s that the high temperature of the toes or fingers
15 usually mamntained despite this fall in blood flow

The Place of Sympathectomy

A sympathectomy achieses many things
(1) The blood flow of the hmb especially to the shin, 15 finally
[(doubled Such a warm hmb can withstand minor traumnta far better
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(2) The limb 15 no longer affected to the same extent by changes
m enyvironmental temperature or emotion
(3) The dry Limb, after sympathectomy dees not lose heat by sweat-
ing Inaddition higher distal temperatures continue, despite the return
of tonus and the fall of blood flow Tlus influences healing, which 1s a
chemucal process and 1s stepped up by hugher temperatures
(4) The relaxation of vem tone reduces the resistance to arterzal
mflow
(5) Sympathectomy nbolishes the peripheral vasoconstriction pro-
duted by smoking (Rapport et al  1950)
Two further facts may be noted about sy mpathectomy
{a) The patient with a high block, e g 2t the common ilre
bifurcation or external ihac, gets the better result with sympa
thectomy Larger collaterals are opened and can sweep a good
flow of blood mto the distal major vessel The blood flow per
minute 15 the mmportant factor Their clandication, at times
seiatic or of the buttock, frequently improves
(6) The patient with absent distal pulse and yet a warm foot
as for mstance in popliteal block, does well with a sympathectomy
This obviously means that a good collateral circulation has
developed and sympathectomy will improve w

Intermuftent Claudication

John Homans (1939) has said o you tale the trouble to ask any
patient with gangrene you alnays obtain a history of wntermatient
claudication’ 1 therefore tell all patients with claudication Sympa
thectomy will improve your skn circulation and 1s the best measure
available to protect you agamnst the development of gangrene Your
claudication 1s unlikely to be cured but you will find vour walking
distance certainly doubled or trebled very exceptionally claudication
15 all but cured You will have a warm foot A persistently cold foot
sorely bothers these patients and prevents them falling asleep

The grading of patients with claudication by Boyd and s co
worhers (1949) 15 a notable advance There are three grades

Grade 1 The patient deelops pawn on walking, but the pan clears

l as the walling continues The metabolites of exercise are here able to
mvoke a blood flow response adequateto sweep away the P substances
produced by exercise

Sympathectomy should not be rushed n this type of case for as
Learmonth (1950} pownts out 1t 15 well to allow patients to develop a
natural collatera] errculation to metabohte stimulus

Operat
mndeed precipitate further thrombosis peration may,
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vasomotor and sudomotor reflexes are completely absent six months
after operation, wherews a year or more after operation they have i
many cases returned The new paths are functionally nferior to the
original, and mn the cases examned clinical mmprovement has been
mamtained Regeneration has been the explanation put forward and
special precautions have been taken to prevent reunion of the divided
chain by burying the ends m muscle or encasing them in silk or tantalum
eylnders Re exploration has failed to demonstrate any such regenera
tion (Jepson 1951, Cohen 1953) Indeed ‘“after ganghonectomy 1t 1s
necessary to postulate the growth of pre gangliomie (cholnergie)
medullated axons down the degenerated remnants of a post ganglionic
(adrenergic) non medullated fibre ' (Kinmonth and Hadfield, 1952)
There 1s no evidence that this 1s possible The most likely explanation
for such apparent regeneration 1s re roufing via the accessory sympa
thetic paths Experience m poliomyelitis teaches that, whatever the
explanation, re routing of nerve impulses takes time

Post-ganglionic Sensifization

It 13 now known that m man a post ganglhonic sympathectomy does
not cause any excessive rise in sensitivity to adrenaline like substances
circulating 1n the blood After any sympathectomy the vessels regamn
much of their tone but though m ammals the return of tone 1s four
times as great after a post ganglonic as after a pre ganglionie sympa
thectomy this does not apply to man (Barcroft and Walker 1949)
Pre ganglionic section has not improved the results more particularly
m Raynaud s phenomenon Most surgeons now prefer to do a full
ganghonectomy as 1t 1s hikely to eradicate all stray fibres that may be
present

The return of tone after any type of sy mpathectomy does, of covrse,
mfluence the blood flow In the hand at the end of a weeh the mavimal
post operative blood flow has fallen to a quarter and after a fortmght
to an eighth (Bareroft and Walker 1949) In the feet the flow does not
fall so greatly and m the diseased lower imb the normal flow may be
expected to be doubled by sympathectomy (Lynn and Barcroft 1950)
An mteresting finding 1s that the high temperature of the toes or fingers
15 usually mantamed despite this fall mn blood flow

The Place of Sympathectomy

A sympathectomy achieves many things
(1) The blood flow of the imb especally to the skin 1s finally
Joubled Such a warm limb can withstand minor traumata far better
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pheations  Expenence mdicates that a gently performed below knee
amputation usually ds even in the aged Even such a failed
below knee amputation 1s not a tragedy, for with antibroties re amputa
tion 18 readuly feasible and the patient’s hfe has not been jeopardized

It 15 remarkable how the vascular status of a foot with amputated
toe or toes improves after sympathectomy, and further amputations
are rarely necessary Edwards and Crine (1951) followed up for a
period of at least two years 89 sympathectomized local foot amputa-
tions, only one case required further amputation in the affected leg

The essential indication for a sympathectomy 1s mtolerable *restin

amn  Typrcally the patient sits up 1n bed at mght rubbing his foot

or letting 1t hang out of bed and usually arrives in hospital with the
Iimb markedly cedematous The dramafic relief of pain 13 often dufficult
to explain purely on a basis of improved blood supply to the affected
foot, thé®hunting of blood by the sy mpathectomy to the vasa nervorum
may be a reasonable alternative explanation (1e the pam has been due
to an ischemic neurthis) Often however the pain s due simply to bad
management of the gangrene Gangrenous toes should be soaked m
soapy water rather than Lept dry, the contraction of the mummfied
area 1s responsible for much of the agony Aureomycain omtment
(3 per cent ) or glycerme are sutable dressings

At times the single mottled toe deselops complete gangrene or the
apparently small lesion spreads after sympathectomy Ths s due to
the fact that sympathetic action 15 a mass action and opens up the
vessels to all the digits  the sluggish stream takes the easier path rather
than the partially obstructed ones with the result that the affected toe
suffers This can 1n fact be predicted on occasions by prelmmary
reflex heating tests the temperature of the toe hhely to suffer after
sympathectomy will be found to fall as de Tahats (1944) first pointed
out This 1s especaally true m the thromboangntis cbhterans cise where
the digital vessels are diseased m var g degree

Contra-mdications to Sympathectomy

Fust the 1schemic unb of acute onset 1e follow mg a sudden
thrombotic episode Sympathectomy may then apparently precipitate
1 massne gangrene or lead to marked extension of a localized gan
grenous area The pale mb 1s of advantage at thus stage for the blood
15 hept flowing within the deeper s essels Operative 1;terference and
not the sympathectomy per se also encourages clotting as in the v enous
strexm and may account for the drstal evtension of the fresh arterial
thrombotic process

Various other theories have been put fornard Freeman and s
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Grade 2 Pain develops on exercise and continues, but the patient can,
with effort stll wall The collateral errculation 1s here still farrly good
but not adequate Sympathectomy usually leads to 1mprovement

Grade 3 These patients are compelled by the pain to halt absolutely
Sympathectomy will not improve therr claudication, but may be
necessary for skin nutrition reasons Two operations have been mtro
duced to reheve such claudication pain (a) pophteal neurectomy,
1e_dusion of the gastrocnemu nerves of supply The operation has
proved a fallure for claudication pamn in the soleus muscle group now
developed (b7 tendocalcaneus_section In this procedure, the tendon
13 dnaded by tenotomy hnife two nches proximal to its msertion and
the calf muscles are thus placed on slnck  Before this 1s done the huips,
knees, and ankles should be X rayed to exclude any latent osteo
arthritis, which 1s hable to be flared by the foot slapping action after
tendon section Ankle cedema 1s another troublesome complication
Fewn patients except working men, are prepared to change therr
clandieation for a quite unpleasant limp

Replacement of the thrombosed arterial segment by a homograft
—vein or rtery—is a new hope for some of these cases and 1s now on
chincal trial A farled graft mav be a tragedy and yemn grafts certanly
and mdeed arterial grafts do clot months after operation Before
undertaking such an operation, the effect of a sympathectomy should
bo observed Only 2 small group of cases have proved smtable, and at
the moment 1t 15 well for the average surgeon to be the candle holder
and look on St Henry Cohen s s1ying about heroie surgery can here
be well apphed  the feasibility of an operation 1s no mdiertion as to
its desirability

Sympathectomy for Skin Ischeemic Lestons

It should be borne in mind that m the artertoselerotic the collateral
and smaller vessels are usually remarhably free of disease despite the
changes 1n the major vessels Sympathectomy ean therefore influence
them In diabetics with arteriosclerosis only the digital vessels tend
to be mnvolsed and there 1s good prowmal blood supply local foot
amputations without sympathectomy thus often succeed

Obviously a sympathectomy cannot improve an already gangrenous
aren but certamly the formation of a hine of demarcation appenrs to be
hastened When such gangrene reaches and mvolves the metatarsal
heads a ligh amputation becomes necessary Transmetatarsal and
partial foot amputations for such gangrene have been well tried out 1n
the last decade Although occasionally successful flap sloughing
persistent sinuses 1nd punful stumps have proved troublesome com
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Anterior (Cervical) Approack  This route 1s now commonly fv oured
m this country The small incision heals with a fine sear, bot}l sides ¢cn
be done at one sitting and the patient 1s out of hospital n five days
In the modern techmque the gangha are approached by gomg below
the subclavian artery arch, higature of the thyrocervieal trunk 1s then
unnecessary and h-emorrhage from small vessels on the superior border
18 also avoided  Moreover, the vertebral artery does not come into the
field injury or thrombosis due to retractor pressure of this vessel have
been responstble for the rare tragedy A rubber strip sling should be
passed around the subclavian artery to ensure control of accidental
hemorrhage m stripping down the diaphanous apical pleura dissection
at first proceeds m an upward direction Ample room 15 obtamned for
sympathetic chain dissection to well below the third ganghon At this
stage a head lamp avoids the use of cumbersome highted retrictors
a small field The heads of the first and second ribs he close together,
and the third sympathetic ganglion 1s often mistakenly counted as the
second Both the second and third gangha, with their ramy, are excised
Occasionally the pleur: 1s opened and catheter suction before final
wound closure will then ayoid surgical emphysema Chps only are
required for the slan, they should be removed not later than the second
or third day (Figs
16)

In some 40 per
cent of cases the
sweat and vasocon
strictor fibres to the
face emerge from
below T1 and are
destroyed by T2
ganglionectomy
occasionally this pro
duces also a mld
degree of Horners
syndrome Gusta
tory sweating may
be 2 post operatine
complaint on eating
spiced foods beads of
sweat develop on the
forehead and this s
assocrated with ting

Fia 271 Cervical sympathectoms
lmg and warmth of assists venous drau?age and mm;sx:;:'sgii;m"m
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colleagues (1947) suggest that the opening of the arteriovenous shunts
by sympathectomy dramns the capillary tree Learmonth (1950) con
siders that mcereased cedema around the doubtful 1scheemic area after
sympathetic denervation 13 the precipitating factor As already
mentioned, Dornhorst and Sharpey Schafer (1951) have demonstrated
after sy mpathectomy, a fall of local blood pressure in the vessel distal
to the block and this will favour clot extension We conclude that 1t
1s better in the acute case to allow the natur} coliateral circulation to
develop for several months before doing a sympathectomy

Secondly the very septic umb the dilatation of all the vessels to the
foot or hand may lead to shunting of blood away from the septic area,
and the gangrene may spread Extencive septic mvolvement of the
sole or forefoot 15 a contra mdication but 4 superfical dorsal involve
ment 1s not necessarily one

Thirdly, the limb with marked cold rubor or deep sunset cyand®s should
not be early sympathectomized The capillary flow continues to be
paretic with subsequent tendency to gangrene spread It is better to
tide over these patients with naturil vasodilatation and anticoagulint
measures unless severe resting pain demands operation In old patients
such hmbs are often drv and Shumacher (1942) has suggested that
1schemic mterference with nerve conduction performs its own ‘spon
taneous sympathetic denersation

Fourthly, for old patients with diffuse generalized arteriosclerotic
disease and cardine and respiratory mvoliement, sympathectomy
obviously 15 a  senseless sword’  In these cases Haxton (1949) does 2
chemical sympathectomy by paravertebral mjection of phenol, the
method requires good experience of paravertebral blocks and 1n his
hands the results are good For pattents i poor condition and 1n agony
from say gangrene of the heel White s (1953) multiple neurectormes
m the leg are a useful procedure all the sensory nerves are drvided by
mersions placed si< inches above ankle level The anmsthetic foot 1s n
this fashion desympathectomized at the same time Such patients
subsequently wear fleece hned boots get about perfectly well and are
not a burden to themselves or therr famihies  In many patients how
ever the dsease 1s widespread with multiple or diffuse blocks and the
surgeon s task 1s hopeless

Operative Techmque

Cervico-Dorsal Sympathectomy
Three anatomical approaches are avalable (a) antertor, (b) dorsal,
(c) peraxillary .~ * 1
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Fia 274 The anatomy Shng passed around subclavian

artery Sealentus anterior faseis 1s inctsed at latter border

1ts medial retraction protects the phremic nerve from
mjury or retractor pressure

Fic 275 Shows approach below subclavian artery arch

Scalenus anterior muscle and 1ts deeper fibres have been

divided  Stbson s fascia 1s cleared and incised  to avord

pleura damage stripping proceeds medially and ascends
to the apex

LN surg
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Fic 272 Oblique incision avords scar adherence to
clavicle Clavicular fibres of sternomastoid muscle are
divided
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Fro 273 Fust operative step—omchyoid musclo
exposure This musclo 15 the flag marking the lateral
limits of dissection
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Fro 277 Lumbar svmpathectomy Position of patient
Sandbags are placed beneath buttocks and shoulder
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F1a 2798 Transierse mncision extends to lateral edge of rectus

Fio 279 The external obl

uo has b
rectus sheath 15 grasped ath hemern Jitided The edge of

with hemostats prior to meision
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the fice A more
serious compheation
18 severe shoulder or
arm pun particularly
2t might Tlis 1 more
frequentafterthedor
sal approach and 1s
akinto thentercostal
neuritis s0 common
after the Smithwick
hypertension opera
tion This neuralgie
pam usually clears
within three weeks
but may last several
months and be very

¥ unpleasant

16 276 Sympathetic cham exposed Observe close

proxumty of first and second rib heads the third sympa Dorsal Approach
thetic ganghon 1s often mistakenly identified as the This 1s preferred by

second Ameriean  surgeons

After resection of the third nib and associated transverse process, a good
exposure of the sy mpathetic chain 1s obtuined A more thorough type
of preganglionic section, mcluding removal of second and third nter
costal nerves and therr roots can be performed “Ths Jatter as has been
stressed 1s no longer considered an advantage The dorsal approach
excludes search for thoracic inlet abnormahties—often an important
consideration There are other disadvantages the greater hability to
severe post operative neuralgia, the stramn of the prone anwsthetic
position and the need for two operations as only one can be done at a
sitting This route 1s to be preferred for re operating on cases where the
previous cervical operation has been mcomplete

Per-axllary Approach _Athips(1949) has developed this approach
though Goetz and Schulze were the first to use 1t The second inter_
costal space 1s entered by transverse incision across the axalla the
pleura 1s opened and the lung allowed to collapse A good exposure of
the third ganglion but not of the stellate 1s obtammed Ths operation
has not proved popular in this country

Lumbar Ganglionectomy

An anterolateral extraperitoneal approach 1s now the commonly
accepted route (Figs 7 12) The posterior approach (Royle’s maeiston)
along the edge of the erector spinw and then sweeping the thac crest,
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part of the thigh 1s
an all too common
complaint after
operation It first
comes on about the
tenth post operative
day 15 most marhed
at mght, and mny be
associated with hy
peresthesty of the
thigh or meralgia par
estheticn Tt seems
related to rami tric
tion on the lumbar
nerves for 1t has be  Fra 2712 Sympathetic chamn exposed A curved bemo
come more COMmMon stat grasps the chain thgl: rgﬁ::ltsles dissection of upper
with high sympath

etic ablations and the associited stronger cham traction The condition
almost mvariably clears within three to six weeks but occastonally
lasts several months analgesic drugs should not be withheld, for the
pam 1s most distressing

Vessel Reparr and Grafting

The mun principles of vessel suture may be summarzed

(a) Some trimming of the adventitia 1s alwnys essential In the
annulnr repair 1t should be stripped up one meh The adventitia prey ents
the suture shding through the wall and fractures the statch, 1ts inter
position m the suture line mnterferes with healing It should be repliced

after suture for this will enable the fine vasa 1 asorum to tale part in
the repur

() The sutures need to be 1 mm apart 1f the suture Ime 1s to be
blood tight sk 00000 on an ey eless curyed needle should be employed

(c) It 1s now agreed that the suture bite should neclude_the intima
The suture mater1il lies 1 a tucked away fold and with the swift
stream does not encourage clotting

(@) Eversion of the walls should be umed at even though that
does mean some vessel narrowmg The type of stitch to be used 1s still
open to some argument Experimental work mdicates that the simple
runmng stitch gives as good results as any A continuous mattress
eversion stitch 1s fasoured by most surgeons Shumacher prefers
mterrupted mattress sutures, which have proved very satisfactory mn



330 PERIPHERAL VASCULAR SURGER}

15 still favoured by
Smathwick and other
Ameriean surgeons
The svmpathetic
chaun bes close to
the midlme, and m
tlus  mciston  the
chamn 18 exposed ab
considerable depth
The transperitoneal
approach necesst
tates bowel pachmng
may be followed by

F1a 2710 The perttoneum 1s stripped from the trans  1leus and disturbs
versus abdormnis muscle and faseia by a small gauze swab the patient guite un

necessarily For sympathetic denervation m the aortic thrombosis 1t 15
the route of choice damage to the collaterals mn the muscles of the
fianks 1s thus ay oxded

Operation by the extraperitoneal approach 1s sife In an extensie
expenience the author has had only one death, and that was due to
cerebral embolus from a silent coronary infarction m an old man
Both aides cin be done at one sitting and the author has operated on
patients at the age of 80 85 Whj not 1f femur are pinned it that 1ge?
Coronary thrombosis 1f of long historv does not appear to 1dd to the
operation hazard A good an-esthetic 1s required preferably with curare
to relax the psoas
muscle Iugh spinal
anzsthetics are dan
gerous m these older
patients Learmonth
(1950) has sard MMy
grentest regret now 13
that I used to refuse
the possibihity of help
from sympathec
tomy, to too many
patients m the older
nge Froups

Post-Sympathec-

tomy Pamm Severe Fia 27 (11 1 Peritoneum being retracted The psoas fascia

18 meised medial to the genito femoral nerve  this ensures
pam located deep a8 0 o etion Sf at and Tymphatic glands over
thegrom orthemedzal Iying the ganglia
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time prepared the vemn 1s then trinsected and the anistomosis
completed

There are no “spare’ arteries m the body, except the splenic artery
Arterial grafts are thus used after storage mn special vessel binhs The
grafts need to be taken within six hours after death, under sterile
conditrons and the donor must be free of transmittable disease Gross
et al (1949) and Pierce et al (1949), whose prelimmary work has made
such grafting feasible, prefer the grift stored in nutrient solutions and
Lept 1t temperatures of 2 4°C  Hufnagel and Easteott (1950, 1952)
have shown, however, that equally good results can be obtained by the
use of quich frozen grafts They are collected into sterile tubes rapidly
frozen and subsequently stored at —70° C 1n sohd cirbon dioxide
More recently, dehydrated grafts, hept m hermetically sealed tubes
have been mtroduced and may prove to be the storage of choice Great
credit 1s due to Professor C G Rob and his colleague Mr H H G
Eastcott 1n this country for thewr stimulus and direction of this type
of work

The method of suture for such grafts 1s the eversion mattress statch,
as outlned above preservation of the collaterals 1s important in the
event of graft fallure &ystemic heparimization begins with the anasto
mosts and continues post operatively no advantage comes from local
mtra arterial heparin drips for the solution 13 swept rapidly mnto the
general circulation With such heparimization post operatiy e oozing and
large wound h=ematomas has e been a problem Rob (1953) has advocated
an excellent method of leaving the wound open and performmg a
secondary suture some four to five days later

The elastic layer of such grafts alone survives By a process of
creeping substitution the mntima 18 replaced from the vessel ends
Aneurysm formation of the graft has not developed m man although
1t has been observed m long term studies with anmmal artersal grafts
The selection of smitable cases will be discussed

Anti~coagulant Therapy

Anticoagulants are finding mnereasing appheation m peripheral
vascular surgery for the acute artemal thrombotic episode arteral
embolism 1schemic resting pamn frostbite the venous thrombosts and
after vessel repair or grafting The recent experimental work of Wright
and Kubik (1953) indicates that anticoagulants can assist absorption
of the acute arterial clot and this may have far reaching significance
Heparin too has been shown to influence the blood hyd metabohsm
and 1s now being used for such purpose m arteriosclerotic conditions
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his hands The mattress suture has the advantage that ~ firm grip 15
obtaned, and t the snme time satisfactory eversion
In the traumatic lesion the longitudinal slit tear may be readiy
rep-ured, with such mattress sutures The transversely divided vessel
1s a more difficult problem Elastic retriction opens the gap, but if
less than one quarter of the vessel lumen has been divided suture 1s still
possible The partially divided 1 essel angulates and 2 wide gap appears
between the lumma  Such a vessel should be completely divided and
then end to end suture undertaken It 1s customary now 1n such repair
to use two stay sutures only and to complete the anastomosts nith 1
runmng mnttress stitch (Fig 13) This tightens as the flowing stream
expands the suture ine but oozing ponts after release of the clamps
may require the additional
stitch The suture line com
monly holds well without
aneurysm formation occa
sionally artenography shows
a mild bulge in the anastom
osts line not unlhike a
plumber s jomnt” as termed
by Mason Brown (1946)
Probably the greatest
advance 1n recent years has
been the development of
fomoressel grafing A well
Fra 2713 Vessel anastomosis—using two stay  organized v ascular team set
sutures only ";‘ * rtmg‘ . uu?r::e“e up 1s required for such worh
The renous graft 1s commonly
tahen fresh from the patient 1 ¢ the autogenous graft Suchyenous grafts
withstand arterial pressure with little subsequent dilatation and have
their mamn appheation in arterial injuries or disease invols ing the femoral
pophiteal system The long saphenous vein 13 of adequate size and the
vemn of chowce the superficial femoral vemn 1s too large but has been
used when the saphenous vem has been affected by phlebitis or
previously stripped  Juban and co workers (1952, 1953) have placed
34 such vemn grafts for artertal blochs with 12 failures (many such
farlures being ‘ experimental ) They have mtroduced a useful refine
ment 1 techmgque for the arteriosclerotic case The artery 1s transected
above the obstruction and anastomosed to the lower cut end of the
saphenous vem thus formmmg an A V fistula This overcomes vem
spasm prevents graft rotation and mahes certun that the valves are
not obstructing blood flow The lower end of the artery 1s 1n the mean
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When there are ssmptoms of pulmonary embol-m Bager admumt-
sters 15 000 umits of heparn 6-hourly With the catastrophie  pul-
monary embolus 35 000 umts bepann should be admmustered forth-
wi

t]l])xctmmz\ml. Thi 15 » dangerous drug and few surgeons now use tt
Patients varv m therr susceptibility to the drug and hemorrhages 1m
particular frank heematuna have occurred m some 11 to 28 per cent
of cases

«@Tromexan” (Ethsl bicoumacetate) This coumarm product has
replaced Dicoumarol It 15 four to five tumes less active (toxic) there
1s an action lag of enlv 18 to 2t hours and prothrombm times do not
fluctuate quite to the same extent compheations such as hrematuna
have been rare The wide indrvidual venations m response to the drug
however makhes the regulation of do-age diffienit

Tromeran Doage

1200 mg firstday 1200 mg second day 300-600 mg  third day
et seq accordmy to prothombin times

A standard time of admumistration should be followed The drug 13
given m divided dosage 2t 1 pm and 10 pm and the prothrombm
concentration estimated the following dav at 12 noon A prothrombm
concentration of 13 to 20 per cent 1> theam In patients with cardiac
failare hepatic or renal mufficiency and those who have been takmg
aspmn or salicslates the mmtinl prothrombin concentration mav be
low The commencing dailv dosage should then not be lgher than
600 mg Intravenous Vitarmn K 100-300 mg has now been shown
to be an effective antidote and has proved harmless and without
evident toxic effect 1 such large dosage Fresh blood transfusions mav
be necessary

“Dmdevan” {(Evans)—Phenvlindanedione The chnical wse and
rantages of thu wew prothrombmopemic drag have been well
described by Toohev (1953) A therapeutic response 1 obtamed m
18 to 24 hours and there 1s a raptd return to normal of the prothrombm
time even if the drug has been mamtamed for weels Once the pro-
thrombin level 1s established there are no considerable fluctnations
and prothrombmn tunes at seven-dav mtervals onlv are necessarv Ths
1s of particular advantage m a long term poliev of anticoagulant
therapv as mav be necessarv for recurrent arterial emboli muratory
thrombo phlebitis nd the flare eprsodes of thromboanutis obliterans
Defective renal function leads to delaved excretion of the drug and

calls for smaller dosage Complications such as hematuna have not
been encountered with the us-ual dosage the pmkish-orange colour of
the unne with this drug 15 refarded as of no siznificance  Vitamm K;
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Heparm 1s the anticoagulant of choce Spontanecu~ h-emorrhages
from the kidnevs or mucous membranes are not precipitated as with
other anticoagulants and diseases of the hrer kidnevs or parenchvmal
organs are 1n no wav adverselv influenced by 1ts use  Control elo*ting
times are usuallv not escential but if necessarv the blood sample
should be tiken one hour after the Iast hepann mjection An intra
venous dose of 10 m]l of 1 per cent Protamne Sulphate wall aboh h
the hepannized response within 10 minutes The contri indication- to
hepann are few —

_{a) As-ociited brmn or spmal cord_surgerv or levions In the case
w1th multiple artenal embolt this 1~ 4 particnlar conuderation  Such
bramn mfarction leads to colhquefactive necrosts and hepann mav
mduce bleeding mto the area

-{b) Associated che-t_~urgerv severe bleeding mteo the pleura mavr
follow

(¢) Assocnated fractures A po-t hepann bleed into the fricture
hematoma m a hmb encied m tizht plister mav compress and
completelv obstruet the muscle artenal inflow 1nd eau-e the Volkmnn
lesron

For the arter1al leston lngh dosage 1= advizable 1t does not add anv
appreciable nsk and msures agamst the spread of the thrombotic
process Hepann 1= alwars to be preferred to the uncertam action of
or1l anticoagulants The onk di~advantage 15 the mtraivenouns route of
admmistration but the u-e of a Gordh needle enables therapv to be
contmued bv the nurmg <taffi Subentineous and mtramusculsr
1mjectrons are now seldom emplored even though sat-fictorv blood
clotting levels can be obtuned extremely pamful and Jarge local
hematomas are common compheations The artenal case requmes
effective heparmization for 3 mmmum penod of five davs and
coagulants by mouth should then continue for 2 total penod of 14 dav=
Weizht 15 an important factor in assessmng the dowage and heam
patients require ~av 24 (10 umts mstead of 15 000 s the pnmars dove

Hepann Dasigs (1 mg equals 1040 units)

For the ar*srial ls «1on the folloming ~chedule has proved satisfactory
Dav 1 15060 umts 4 hourlt davs 25 15000 unnts 6-hourly davs
614 Tromexan or Dindevan

Prolonged ¢loting tumes mav be obtuned by such hepann dosage
but this 1= of advantage m the artenal lesion

The Swedi~h routie (Baver 1934) mav be followed for the renowe
thrombost=

15 000 units 1t & am 10 000 units at 12 noon
10000 unit=at 4 pm 15000 units at Spm
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When there are symptoms of pulmonary embolism, Bauer 1dmmu
sters 15 000 umts of heparm 6 hourly  With the “catastrophic  pul
monars embolus 25,000 umts hepann should be admimstered forth
with

Dicoumarel This 1s 1 dangerous drug and few surgeons now use 1t
Patients \ary i therr susceptibiity to the drug and hemorrhages m
particular fraink heematun have occurred 1n some 11 to 28 per cent
of cases

“Tromexan” (Ethy] biscoumacetate) This coumann product has
replaced Dicoumarol It 1s four to five imes less active (towic) there
15 an action Iag of only 18 to 24 hours, and prothrombmn times do not
fluctuate quite to the sume extent complications, such as hematuna
bave been rare The wide mdrvidual vanations in response to the drug
however mahes the regulation of dosage difficult

Tromeran Dosage

1200 mg first day 1200 mg second day 300 600 mg , third day
et seg according to prothombin times

A standard time of administration should be followed The drug 1s
gven m divided dosage at 1 pm and 10 pm and the prothrombin
concentration estimated the following day at 12 noon A prothrombmn
concentration of 15 to 20 per cent 1s the aim In patients with cardrac
fatlure hepatic or renal msufficteney, and those who have been taking
aspirin or salieslates the imtinl prothrombin concentration mav be
low The commencing daily dosage should then not be hgher than
600 mg Intravenous Vitamm K 100 300 mg has now been shown
to be an effecttve antidote and has proved harmless and without
evident toxic effect mn such Iarge dosage Fresh blood transfusions mav
be necessary

“Dmdevan” (Evans)}—Phenylindanedione The chnical use and
advantages of this new prothrombmopeme drug have been well
described by Toohey (1953) A therapeutic response 1s obtamed m
18 to 24 hours and there 1s a rapid return to normal of the prothrombmn
time even if the drug has been mamtamed for weehs Once the pro
thrombm level 1s established there are no considerable fluctuations
and prothrombin times at seven day ntervals only are necessarv This
1s of particular advantage in a long term poliev of anticorgulant
therapy as may be necessary for recurrent arterial embok migratory
thrombo phlebitis and the flare episodes of thromboangutis obliterans
Defectine renal function leads to delaved exeretion of the drug and
calls for smaller dosage Complications such as hematura h'ut:a not
been encountered with the usual dosage the pmhish-orange colour of
the urine with this drug 1s regarded as of no sigmificance  Vitammn K
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grven orally 1s the antidote and has dramatic effect mn 8 to 20 hours
the water soluble Vitammn K 1s not as effective  Heparin mterferes with
the estimation of prothrombin clotting times, and the blood sample
should be taken at least six hours after the last intrayenous mjection
A therapeutic level of 10 to 20 per cent 1s aimed at, and 13 commonly
achieved mn 36 to 48 hours, the average mamtenance dose 1s 75 to
100 mg
Dosage Schedule
Furst day, 200 mg m divided dosage (at 1 pm and 10 pm)
Second day, 100 mg (divided dosage) Thurd day et seq,
75 mg necording to prothrombin times
This drug 1s hkely to be extensively used

Vessel Injuries

The surgeon may find himself confronted with three types of vascular
catastrophe (@) Division—complete or incomplete, (4) Contusion—
major or minor, (¢) Occlusion—by spasm or local pressure

Vessel Divasion

In the complete division the wide arterial gap makes restoration of
contmnusty by suture or the use of an autogenous vein or stored arter1il
graft the obvious ideal for purswt Frequently however the patient
arrives grossly exsangumated 1s 1 no state for a prolonged procedure
and the surgeon majy lach experience m such technique In cival hfe
two injuries 1n particular call for some form of reparr (a) the dislocated
hnee with pophteal artery damage experience has shown that the
collaterals are extensively disrupted and hmb survival 1s thus rare,
(b) the compound fractured femur with femoral artery mjury, this
commonly ends m hmb gangrene if lgation procedures only are
adopted In some cases the local conditions ma3 permut the use of a
plastic or glass cannula with heparimzation as 1 temporary measure
for three to four davs the patient s general condition will then have
mproved and grafting surgery can be undertahen Whir expenence
indicates that 1t 1s dangerous to restore mam arteral continuity if there
has been complete arrest of artenal flow for more than srx hours
(Mushart 1945) dead muscle products swept mto the blood stream
may lead to sudden death

3 essel higation need be no hurried affur for this may cause unneces
sary collateral vessel damage With local pressure the wound neision
can be extended proxamal control obtamed and the bleeding pomnt
accurately visualized To control the severe buttoch hxmorrhage
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temporary clamps on both the common ihac and external thac arteries
may be necessars  Lateral wounds, egpecally of large vems, should
not be treated by ligation, for they fail to bunch for the ligature and
slip, the essel wall, if held by forceps, should be underrun by sewing

machme stitch Triple higation, 10 of the man artery and 1ts branches

1s to be avoided, a short vessel stump at the bifurcation ghould be
sutured so as to vvoird narrowing of the bifurcation erutch For the
Iigature thin non absorbable suture matenial, such as silk or thread

18 to be preferred

Vem Ligation

Opimon 1s not settled as to the need for higature of the companion
vemn after primary arterial igation War experience statistics (De Bakey
and Semione, 194G) suggest that 1t made no difference to the hmb
mortality There 15 however, somethung to be smd n favour of 1t
The vem 18 often found contused, later clots and even pulmonary
embolism has folloned The onset of such venous thrombosis mn an
1schemie imb may be sufficient to tip the scales against recovery,
the resstance to arterial inflow 18 mcreased, and the eapillary arculation
may be halted During the last war, mb arterial hgations were often
nursed with the head of the bed blocked so as to retard vein flow This
position favours stagnation m the venous tree, encourages thrombosis,
and 18 therefore dangerous Moreover, m this position leg cedema

follows this may compress the collateral vessel flow, often runming at
pressures as low as 40 50 mm Hg

Sy thectomy Procedure:

A number of surgeons still favour repeated sympathetic blocks
War statistics proved mconclusive but certamnly showed that in the
crucial test—the pophteal artery mjury-—the march of events was not
reversed The hemodynamics of collateral flow have already been
discussed and ablation of sympathetic tone argued as madsisable for
the acutely avascular imb The Vascular Committee of the Medical

Research Council (Memo 13 1944) did not support such sympathectomy
procedures

Parfial Vessel Division

This 18 commonly associated with a large hematoma, which manjy
hours later may first begin to pulsate withan A V fistula, of aneurysmal

vanx type there may be but little swellng Two findings are a help

m the dagnosis of the partial lesion (a) the presence of peripheral
pulses even though reduced in volume, this means continmity
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Oscillometry will confirm such pulsation (b) A bruit on auscultation
At first, this may be a fant systolic whisper only, and develops fully
some hours later

The surgeon s function 1s that of the alert bystander, for he knows
that the development of an aneurysm will be a life saving event for
the imb  Small entrance and exit wounds, and no fracture, will kmit
bleeding, assist clot compression, and fas our such aneurysm sac forma
tion  Surgical mterference may, however, become necessary, owing to
hazmatoma rupture or deterioration of the vascular status of the imb
Recorded chinical obsers ations are thus particularly important To be
noted are the Iimb colour digital warmth, sensation muscle texture,
and espectally full details of muscle power

Arterial Contusion

The minor contuston does not need surgery If found in the course
of wound exploration 1t should be oversewn with adjacent muscle and
fascia 1 the event of wall necrosis, bleeding will be lumted and
aneurysm formation encouraged (Maybury 1944) The vessel brurse 18
no longer regarded as an irntant’, firing reflex spasm of the mamn
collateral vessels Arteriectomy for such contusions has, therefore, been
abandoned (Cohen 1944)

The management of the major contusion 1s still a problem The
vessel appears red and swollen and pulsationisabsent or feeble beyond
the thrombus the distal segment 15 often 1n tight spasm which prevents
re entrant collateral flow as mn the embolus case It 13 a dingerous
leston especially 1if there 1s 1n addition a local fracture, wide collateral
vessel damage may then be assumed

If the distal hmb nutntion has been mamtained, and no major
1schazmic muscle palsies have developed local vessel measures may be
unnecessary secondary hmmorrhage 13 however, a hazard and the
contusion should be oversewn with muscle and fascra Heparimzation
18 obviously desirable but the rishs of bleeding from associated local
njuries frequently contra indicate 1ts use Thrombectomy 1e removal
of the clot, usually fails for without hepanmization clotting ramdly
recurs If the collaterals are extensnely damaged, vessel grafting 18
essential and the autogenous ven graft 15 to be preferred Gentle
paching and leaving the shin wound open may then enablo hepariniza
tion to continue The patient s general condition takes precedence over
the hmb  If this 1s unsatisfactory a glass or plastic cannula should be
inserted for three to four days heparimzation mamtamed and grafting
surgery then undertahen
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Occluston by Artenal Spasm

This phenomenon 18 ealled mto account rather ghbly for all manner
of vascular eatastrophes  Only exploration can decide as to whether
the absent pulse 13 due to vessel disruption, thrombosis, or spasm

Two types of spism may be distmgmshed (Cohen 1944) (a) Seg
mentary (bemign) spism (b)) Reflex (mahgnant) spasm

Segmentary Spasm  The s essel atself has been subjected to trauma
and there 1s & purely local response to 2 loeal vessel injury  The collateral
+ essels aro not 1m ol ed 1n such spism This 18 a myogenic response, and
1s imtiated by stimult, such as surgical handling, twanging of the vessel
by the fractured bone or the dislocation, the stretch of the “near miss”
of the bullet mssile

Such sprsm 1s frequently assomated with supracondylar fractures
of the humerus or femur It 1s wise and desirable to explore some of
these cases, for so often the distal absent pulse and 1schemia are due
to mechamical obstruction, e g trapping of the 1essel between the bone
ends or angulation over 2 fracture spthe  Climeal experience has taught
that such spasm 1s not ifluenced by periarteral sympathectomy
sympathetic blochs or local procame njections Local warm saline
pachs and vessel fiddling sometimes result i abrupt spasm release
Kinmonth (1952) on experimental work advocates the local applica
tion of a solution of 2 5 per cent papaverme If after 10 to 15 mmutes
no relaxation follows, the wound 1s closed and via a small polythene
tube leading to the vessel wall 1 per cent papaverine injections are
continued Intravenous papaverme does not work, for the spasm
throttles the fine vasa vasorum and the drug cannot reach the arterial
musele wall A feeble blood flow often continues through the spastic
vessel segment and as previously stressed, arteriectomny has no place
n treatment

Reflex Spasm Here the cushnoned vessel has recerved no direct
mjury but there has been brutal nsult” to local tissues The strangling
tourmiquet, masonry crush the severe blow, as to the back of the knee
—these are some of the particular stimuli  Such spasm 13 wide n the
extent of vessel mvolvement mtense and unremtting and malignant
1n 1ts obstmacy unto the death of the imb The collateral 1essels are
extensively involved in such spasm

The condition 15 regarded as a reflex shock response with the arc
passing through the spmal cord Procawme blocks of the local major
nerves should be tried first this will block both afferent 1mpulses and
vasomotor nerves passing down within the somatic nerves Brachial
plexus blocks and spinal anmsthesia are alternative methods, and have
worked Should the spasm persist heparinmized saline should be
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mjected under pressure mto the spastic segment Plamn muscle 13 thus
forced to assume a new posture which will be maintamed by the
flowing stream No harm seems to accrue from such foreible vessel
distension, and the method has been successful on a number of
occasions

Occlusion by Local Pressure

The rising pressure of the hematoma or cedema m<) be sufficient
to embarrass blood flow to the collaterils vasa nervorum and the
muscular branches A local pressure of 50 60 mm Hg wall obhterate
flow m the vasa nervorum and, as Lewis showed, nerve conduction wil
cease 1n 30 to 60 minutes with such ischemia A progressive loss of
nerie conduction, therefore points to mounting vascular compresston
As Parkes (1945) showed these effects are first evident in the sensory
cutaneous nerves, the proximal (cephalic) spread of hmb anzxsthesia,
therefore indicates 4 need for surgical decompression

The tight plaster will increase such cedema or hamatoma compres
sion and indeed 1t 1s a rule that any form of plaster sphinting (even
though split) 1s absolutely contra indicated mn the avascular limb, the
fracture fixation can wait till another day Decompression for cedema
only 18 seldom called for bed bloching (below heart level) will reduce 1t
The elbow and pophteal hematoma commonly require evacuation
The tight calf hzmatoma too needs surgery, but the shin meision
should be short and the fascia sphit by fasciotome, muscle bulging into
the wound otherwise makes shin suture impossible, and infection
frequently follows m such avascular mb

Ischeemic Nerve Effects Nerve fibres vary in thewr vulnerability
to asphy<ia for example fibres subserving slowly conducted pain are
more resistant Such nerve ischemir may be due not only to local
compression but also follow reduced blood flow after the lgature
embolus or thrombus The clnical features of such disturbed nerve
conduction can well be observed in the leg (a) Shpper anwsthesia of
the foot often there 1s an associated tongue Iihe extension on the outer
side of the leg  (b) Slow pain response On squeezing for example a toe
there 18 a delay of one or two seconds and then the patient abruptly
withdraws his foot and complamns of a particularly unpleasant type of
pam (¢) Paresis and wasting of the wntrinsic muscles of the foot A
characteristic finding too 18 by toedrop due to paresis of the extensor
longus hallueis muscle the flexor longus hallucis also shows some
loss of power Recovery from a severe ischoemic nerve lesion 1s
slow and majy take eighteen months the sole of the foot may remun
an-esthetic
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Volkmann’s Ischeenuc Muscle Contracture

Ischemit may lend to death of the musculture only The muscle
cell withstands poorly lach of blood supply and dies within six to
ten hours, shin may suriive 24 to 48 hoursischemin Nerve will recover,
after a time from even 24 hours tschremia, but failure of nerve con
duction 1s esident 1n 30 minutes Progresstve mnability to mosve erther
fingers or toes 1s thus evidence of serious tschremia and often the
earliest indication of impending muscle death

Until 1940 1t was held that venous obstruction was solely respon
sible for the Volkmann lesion Gniffiths then showed that artennal
obstruction was the true causa causans This could be brought about
etther by vessel disruption, thrombosts, spism or embolism  Mechanical
vessel obstruction 1€ trapping between the bone ends 1s1n my expent
ence the commonest finding in the supracondylir fracture Later
Bowden and Guttman (1945) brought evidence that extensive venous
blochage can cause muscle denth There 1s an arterial pulse wave but
no circulatory flow The muscle mieroscopieal picture after venous
obstruction differs from that of the arterial infarct there 1s no clear cut
boundary zone but extensne fibrous tissue infiltration leadmg to
complete muscle replacement fibrosis The end result 1s the same
Muscle blood flow may also be directly obstructed by the tight plaster
or splint the muscular branches of supply run at pressures as low as
60 mm Hg A radial pulse may thus be present, and yet the plister
compression be sufficient to throttle the muscle vessels The state of
the shin 13 no guide to the muscle flow there maj be 2 warm shinned
limb and vet the muscles beneath may be dead

It 1s evident that to operate on woody hard museles 1n rigor morts,
18 to operate too late Decompression of the venous obstruction lesion
demands wide splitting of the fascia (from mid arm to mud forearm)
the fascia 1s left unsutured Delayed secondary suture (fourth day) 1s
often advisable too for the grossly swollen shin Vigorous early
attempts to correct the contractures by for example finger traction
are madvisable the response 15 more fibrous tissue These measures are
for later consideration Arthrodesss of the wrist 1s a useful measure for
the late forearm case for the crippling deformity of the leg an amputa
tion may be preferable to a multitude of orthopzdic procedures

Penpheral Aneurysm and Arteriovenous Fistula
The Traumatic Lesion

Probably the most glortous chapter 1n the management of vascular
myuries 1n the last war 1s the story of the remarkable results of surgery
for aneurysms and A V fistule loss of imb or Iife was rare
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Aneurysms

The march of events mn the formation of an aneurysm sac was well
described by Maybury (1944) The aneurysm does not develop from the
flmd centre of the hmmatoma, but 1s pounded out by the pulsatmg
stream in the sohid plugging clot In the loose tissues of the neck, axilla
and superfical femoral triangle such clot has at first but frail attach
ment and 1s readily dislodged The bruit and reduced distal pulses have
been discussed, occasionally the clot may temporanly block distal flow
Arteriography will define the sac and demonstrate the proximal
collaterals likely to be mjured at operation The arteriogram, however,
18 not an absolute gumde to the collateral circulation, few distal col
laterils may show and yet the hmb survives It 15 mndeed difficult to
find any sutable chmcal test for the assessment of the collateral
crculation The Henle Ceenen test at operation 1s the best, after
clamping the proximal vessel the sac 1s opened—distal 1 essel bleeding
or pulsation ndicates an adequate collateral flow (Fig 14, ¢) Time,
as Shumacher (1946) showed does not seem to promote an mncreasing
collateral circulation although this happens in the AV fistula A
pre operative waiting period of mx to eight weeks 1s nevertheless
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desirable, for after the local hematomn absorption the surgeon has a
clearer anatomy and healed vessel walls fay ourable for suture

A lateral suture repur of the vessel wound 18 rarely feasible,
Shumac] er n lus extensn ¢ experience (360 ancury sms) found only two
smtable cases Ind to end suture, after excision of the sac, 13 rarely
possible m the lower imb—the vessel gap 13 too wide, but in the upper
Iimb was accomplished successfully by Shumacker m nine cases The
obliteratite endo_aneurysmorrhaphy of Matas has como to be the operatron
of choice_and necessity  Lcept when associated nerve repur has to be
undertahen, the empty sac 1s left undisturbed, the walls adhere 1n the
fashion of pumitoneal surfices and leave no local thickening There are
two methods

(a) Intrasaccular hgation This carries least nsh of dimaging
collaterals After opening the sac, the vessel mouths are transfixed with
figure of eight sutures or obliterated by 1 runnming suture along the
gutter leading from inlet to outlet (Fig 14 A E)

(b) Eaxtrasaccular higatton The s1c 13 opened and_a_houngie_passed
to_gmde the dissection of the artery outside the sic (Fig 14, ¥) Ths
method 15 to be preferred when adjacent nerves are Iikely to be caught
by the blind deep intrasiccular stitching s for example m brachal,
axillary and subclavian artery aneurysm Companion vemn hgation 1s
unnecessary, the limb 13 post operatively nursed n shght elevation
for as Goetz (1950) showed this position lowers the vemn resistance
and facihtates artenal mflow

The A-V Fistula

The wide propagation of the brui! (fiom the umbilicus to the toes
m a femoral lesion) and 1ts continuous character (machinery murmur
with systolic mtensification) differentiates 1t from the aneurysm which
has but a locally confined systolic brmit Eddy turbulence as the blood
swirls through the fistula sets the vem wall dancing and accounts for
the thrll and continuous brut halting of venous flow will thus
abolish them Cardinc output studies (Cohen et al 1948) have shown
that the fistula 1mposes a considerable load on the heart the output
may be doubled or trebled depending on the size of the communication
If the pulse rate slows markedly on shunt closure (Branham s brady
cardia) a large fistulv can be assumed The remarkable collateral
arrculations that develop in long standing fistule are well hnown
Blood flow studies mdicate however that the distal hmb flow 15 not
found mere 1sed 1n a fistula of under two years duration The deliberate
production of fistule to mncrease the distal mb blood supply as for
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1mpending arterosclerotic gangrene (Szilagyz ef al , 1951) or for cerebral
1schemic lestons, thus has no physiological basis

Shin marking of the probable fistulv site 1s a help at operation
The area of mavimal mtensity of thrll and brwt 1s a gmde  Location
of the maximal sound mtensity can be assisted by using the mndex
finger as a pomnter and tracing 1t along the vessel course, whilst ausculta
tion on the dorsum of the hand contmues The test 1s now referred to
as ‘auscultation a distance’ (Maybury and Learmonth, 1946)
Artertography will only demonstrate the fistula, 1f the communication
15 small Retrograde artenal filing by vem mjection 1s then a useful
alternative method, with the arterial circulation arrested by cuff
mflation, the 1 emn 15 injected and the dy e can be traced as 1t flows through
the fistula and outlines the adjacent arterial tree (Cohen 1952)

W
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Fic 2715 Quadruple higature for arterio Fio 2716 Restorative procedure for
venous aneurysm arterio venous aneurysm

Lagation procedures 1e the ‘quadruple hgature’ (Fig 15) are
commonly dictated by the local pathological changes The vessels are
matted together the proumal enlarged artery 1s thin walled and
readily imjured and an almost invarable associated aneurysmal bulge
mahes fistula excision necessary Restorative procedures (Fig 16) are
only oceasionally feasible for the artersal gap 1s frequently wide and
the nim of the fistula caleareous and unsuted for suture For the smail
fistula such surgery should be considered A transvenous approach 1s
used for the aneurysmal varix and the trans saccular route for the
varicose aneurysm  Haile (1946) «nd Paterson Ross (1946) have pomnted
out that such arterial repur with comeident vein ligation may be
followed by obstructive venous effects 1e bursting pun on standing
or walking

Sympathectomy procedures are unnecessary n operations for
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aneurssmsor A V fistule  Deliberate proximal v essel control 1s essential
in these operations, the common femoral and gluteal lesions require
temporary clamps on botk the common thac and external iliac arterzes
Adequate exposure of the subclas tan or axillary lesion requires resection
of a segment of clavicle (with Gigh wire san) The resected segment
should not be repliced Lesions of the pophteal bifurcation and 1ts
branches are best exposed by resection of the upper end of the fibula
(Elkimn, 1946)

Post operative imb death 15 exceptional, but m the lower himbs
termittent clandication and sensory effects have followed {60 per cent
of cases) hgation procedures Arterial grafting 1s, therefore, now on
tral

Pathological Aneurysms

In the hmb, arteriosclerosis 13 the commonest cause of the true
aneurysm The popliteal artery 1s the site m 70 per cent of cases,
bilateral popliteal involvement 13 common and thorough serch
frequently demonstrates multiple aneurysms Most of the patients are
old and the vessel wall prosimal to the aneurysm 1s in no conditron for
graft surgery The ruptured aneurysm however strongly reques such
consideration for experience shows that the collaterals are then
disrupted and hgature only ends i himb death Fortunately such
rupture 18 not a common comphieation The fusiform aneurysm—a
diffuse wall bulge—stays unchanged in size for years, and surgery 18 not
requred except for pamn or pressure effects (Allen e al 1946) The
saccular aneurysm will, however, continue to enlarge and thus requires
operation Reconstructive and restorative procedures usually fal
The Matas type of intrasaccular obliterative endo aneurysmorrhaphy 1s
to be preferred and 1s a sunple, safe procedure Proximal higation only
such as the Hunterian ligation 1s to be condemned for the mb mortality
15 higher than commonly 1magmmed—13 per cent and aneurysm
recurrence 18 common The important consideration 1s reduction of the
sac mass for otherwise pressure on the collaterals continues The
mycotie aneurysm 1s a dangerous lesion for infection leads rapidly to
rupture present experience suggests that immediate operation on
diagnosis 15 advisable

Congenutal A-V fistulee are still & problem particularly m the hmb
hypertrophy case or the anglomatous leston with hot ulcer on the
foot or hand Careful arteriographic studies fail mn many cases to
demonstrate the multiple fistule Because of ther small size such
fistulze Tarely lead to cardiac complications there 1s no reflex slowing
of the heart on proumal vessel compression and bruits and thnlls
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may be absent Proximal man artery and vein hgation will not cure
and may be followed by Lmb gangrene The best method of attach
appewrs to be exposure of the mamn artery and ligation of the fine
branches passing to the anglomatous area It often works 1n temporary
fashion only  Careful dissection and exciston of the veins within the
area 15 then an alternatrve method for dealing, m retrograde fashion
with such fistule 1t has been effective especially m hand lesions
(Cohen 1952)

The Venous Tree

Two problems have recerved particular attention—varicose vems
and 1 enous thrombosis

Varicose Vems

The last decade saw an end to the ghb acceptance of sclerosant
njection therapy with or wathout fossa ovalis ties, as the only line of
management of varicose vems Some surgeons still chng to this
method Not only 1s the recurrence rate ligh but venography studies
{Boyd and Robertson 1947) demonstrated that the sclerosant rapidly
flowed nto the deep veins adding possible damage of the ven valves
and at times producing deep vem thrombosis, and even pulmonary
embolism and death The surgeon could observe for himself the flow
mnto the deep vems by mjecting Pentothal” mto a varcosity and
noting the swift induction of anwmsthesia

All are agreed that a thorough Trendelenburg higation 1s a sine qua
non 1 most cases Stripping of the distal vemns has of late come mto
use again but these strippers are traumatic and difficult to thread
through the really tortuous varicosities The method ecommonly
faroured 1 nterruption and hgature of the varrcosthes at multiple
pomnts  Pre operatively the skin imcisions should be marked (with
Biro pen) and particular attention paid to blow outs and the often
neglected small saphenous vemn the gross varicosity bunch can be
gently avulsed or exeised Small mesions only rarely more than
0 5cem should be used The shipped +ein tie should not be energetic
ally pursued with local pressure and the Trendelenburg position
bleeding soon ceases Injection therapy, not more than 12 cc 13
permussible occasionally for the local cosmetically ugly vem Sodum
morrhuate solutions should never be employed for there have been
fatal antphylactic reactions

Tt 1s now recognized that such varicosities are frequently secondary W
to deep vein thrombosis These vemns do not form a compensatory
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mechamsm  their flow 1s retrograde Venous thrombosis 1s thus no Iongcrv
regarded as a contra indication to such surgery, ndeed the need for
operation 1s moare specific and 1mportant, for they add to the loeal
yenous stasts A word of warning 13 necessary as to the varicose vem
‘thrombophlelntis  These patients must not be hept in bed, for this
encournges spread of the thrombosis to the deep eirculation Heparn
will rehieve their pun within six hours and further anticongulint
therapy preferably ¢ Dindevan”, may be necessary The leg should be
bandaged firmly with elastic strapping, and the patient kept ambulant

Venous Thrombosis

Post operattve 1enous thrombosis remawms as the small dark cloud
over the surgeon’s thoughts as he adiises operation or observes the
convalescence Two factors are essential for the intrivascular clot
(a) Some change n the normal clotting—ant1 clotting equilibrium,
(b) slowing of the venous flow

Blood Coagulant Factors The reasons for some patients bemng
“clotters’ are not yet fully understood Massing of the platelets 1s a
factor, but this 1s a physiological response to any trauma Paylng
Wright (1947) showed that from the fourth to the exghth post operative
days the platelets become sticky, may adhere to the vein wall and form
the starting pomt of thrombosis Various tests have been tried to detect
such thrombotic state daily clotting times prothrombin activity,
fibrinogen B estimations (Cummune and Lyons, 1948), the results were
vanable and unrehable Antibiotics haxe been suggested by Ochsner
{1949) as a possible clotting factor, prothrombin studies howeser, have
proved reassuring  Alterations in the blood itself may not be necessary,
for the distmgushed physiologist Drmker (1953) 1s of the opimon that
the local anoxa of venous stasis can lead to endothelial breakdown and
clot formation in consequence

Certain patients can be spotted as “‘clotters The rish of embohism
1s twice the average figure in the obese cardtacs are likely “clotters’ ,
especially the old case of myocardial mfarction, the cancer patient
especially with necrotic growth of stomach or bowel, polycythema
whether primary, or secondary to emphysema or heart lesions anzerme
patients Vem thrombosis in one leg 1s frequently followed by clotting
m the other on further surgery

Heemodynamues of Venous Flow  Over emphasis of the 1mportance
of muscle action has led to neglect of the other mechamsms which speed
vem flow These may be summanzed as (a) suction action of the expand
g chest (b) muscle action—the hooster pump, or the peripheral
venous heart (¢} the wis a fergo thrust of artemal flow (d) gravity
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Impaired chest action, as Holman (1950) showed wall affect femoral
vemn flow, abdomal distension will further throftle 1t, for as Gatch
(1950) demonstrated the pressure 1n the large vems of the abdomen
varies dmrectly with the intra abdominal pressure The abdominal
operation owing to the restriction of respiratory movement, 1s thus
more lable to venous complications, the dilated stomach, ascites
pregnancy will all hamper vemn flow The importance of muscle action
15 now well ~ppreciated, and early ambulation (still too often but a
passtie slumping m a chair) 1s the general routine after operation
Early walking has not solved the problem, for statistics (Loewe et al

1951) show that the merdence of post operative thrombosts has been
but halved A neglected and important method of speeding veimn flow
15 the assistance of gravity flow by foot bed blochs seriously 11l patients
and most abdominal cases, should be thus nursed during their entire
convalescence, unless there are defimte contra indications (Allen

1953)

Early diagnos:s 1s of the utmost mmportance Bauer (1950) contends
that this 1s possible n 99 6 per cent of cases but evenin ‘clot minded’
climies fatal pulmonary embolt occur out of a blue sky” (six deaths
per year m a General Hospital with 800 beds 1s wn average figure)
For early diagnosis calf muscle tenderness 1s a more rehable sign than
Homan’s test (Murley 1950) In my experience, shght pitting cedema
behind the medial malleolus comes on early this shin area drans mnto
the soleus vein group where such thrombosis commonly starts

On diagnosis vigorous anticoagulant therapy should be started
The purpose of early treatment 1s to prevent spread of the thrombosis
to the thigh vens, this long clot 1s the danger both to hmb and hfe
Heparmzation does not loosen or affect clot fixatton Heparin 13 to be
preferred for the 1l patient Oral anticoagulants should be used with
caution 1n the older age group and Allen (1953) who 1s an authority
on the subject believes that 1t 1s not safe to reduce their prothrombin
time below 50 per cent of normal

Sympathetic blochs are nadvisable as a hne of immediate treatment
Their action 1s evanescent and the march of a spreading thrombosts
will continue Goetz (1950) has shown that unless muscle action 1s
vigorous the ablation of deep vein tone may even lead to blood pooling
The method should never be used 1n assocration with anticoagulants,
for extensine hematomas have followed Reflex arterral spasm from
the thrombosed vemns 15 not accepted by many wm this country nor
should undue emphasis be laid on the distinction between phlebo
thrombosis and thrombophlebitts The active outspoken’ thrombo
phiebitis 1s not necessanly safe the clot may spread and anticoagulant
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therapy should be mstituted to prevent pulmonary embolism and to
Lt v ole ement of the collateral vemn channels

Femoral vem higation to trap the thigh clot has never pros ed popular
1n tlus country The operation, which should be bilateral, has, however,
a very defimto place (a) when anticoagulants are contry mdicated,
(b) as a prophylactic measure—in fat patients lihely to le flat and
imert, wfter major abdominal procedures, m old patients with fractures
of the femur, and 1 selected “cardine clotters” The ligation should be
performed at the end of the operation, {c) repented pulmonary emboli
The latter 1s a particular consideration, for statistics show that of cases
which have had one pulmonary embolus 30 per cent will hve another
and 20 per cent a fatal one The site of election for the higature 15 the
superficial femoral vemn, just distal to the profundt jomn  Anti
coagulants are still necessary to heep the collateral vemns clear of clot
Common 1hac vemn Ligations are now rarely undertahen on the left
side the yemn hies belund the artery, and hugs the pelvis, and hgation
15 difficult Inferior vena caa higation after a short period of popularity
has been almost completely abandoned The late result may be appal
hing, some cases have been completely mcaprcitated and m many
marked twdema wnd ulceration have proved formudable problems
Repeated septic infarcts, secondary to pelvic vemn thrombosis 1s the
only indication for this operation

The Post-phlehific Leg

Surgical exploration (Linton and Hardy 1948) and phlebography
studies (Lockhart Mummery and Smitham, 1951) indicate that invar
ably the vein clot becomes canahized and commonly the ongmal vein
lumen 1s restored The valves are however, destroyed, and retrograde
flow leading to local venous hypertension 13 the problem Deep vemn
disease will be confirmed by finding a venous pressure above 50 mm
Hg 1n the foot on exercise and patent though often wregular venous
channels on phlebography Injection of Diodone mnto 2 vemn on the
dorsum of the foot, with venous flow held by tourmquet above the
knee gres good pictures The mterpretation of such “ascending
phlebograms 15 often dufficuls as Murley (1951) pomts out, failure of
valves to show on a phlebogrum does not mean that they do not evist
for the ampullary bulges near the valves which are necessary to show
them 1n radiography may mnot be present even i normal cases
Retrograde flow on femoral vem mjection too 1s not, conclusty e evidence
of valve incompetence

Venous pressures can now be readil determmed b
method of Walker and Longland (1950) )Polythene tubmyg tf}ille;e;u\?f)t]lj
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hepannized saline 1s mserted mto a dorsal vem of the foot and con-
nected with a mercury manometer In the normal imb at rest, and
on standing the pressure 1s about 90 mm Hg 1e from heart level to
the point of measurement On exercise this may fall to 18 mm which
18 less than the normal colloid osmotie pressure of blood (25 30 mm )
this means that capillary reabsorption can occur durmg walking Ina
patient with varicose vemns on walking the pressure fAlls to 30 80 mm ,
depending on the extent of the meompetent varicosities, if reflux down
the varices 1s prevented by a below knee tourmquet, the pressure on
exercise falls to the normal range

In contrast the fall of pressure on exercise 1s small m patients with
old deep vemn thrombosis certamly this never falls below 50 mm Hg
and may even rise The extent of the pressure tall, Walker (1950}
conaiders 15 a gurde to the advsability of deep vem hgation 1if the fall
1 pressure on exeraise 1s slight, the case 1s unswtable Bauer (1950)
mtroduced popliteal vein Digation to reduce the venous pressure by
halting retrograde flow on stinding the muscles then pumped therr
blood via the collateral vemns The migger in the woodpile 1s the
assumption that such collateral vemns retain competent valves but xt
has been found that as these vewns dilate, their valves, too become
mcompetent Post operative studies indicate that the hemodynamics
are not 1mproved for a rse 1 the venous pressure on exereise 1s com
monly found The chmeal reports m this country also have been
disappointing  the leg cedema has often mereased and the rate ind
persistence of ulceration healing not improved Pamn especially
bursting pain on exercise Wall er regards as the best indication for vein
bgation but venous pressure studies are essential m case selection
This type of pan, 1t may be added 1s often readily relieved by com-
pression bandaging for as Boyd and his team showed on exercise with
tight bandaging a further fall in venous pressure occurs Popliteal vern
hgation after fairly extensive trial 1s no longer favoured in this country
High femoral vemn Iigation too has proved unsatisfactory Linton and
Hardy (1948) m a review of their results—their operations included
eradication of superfictal varicosities—found 30 per cent falures in
operatrons for ulceration

An important consideration s the finding of Bareroft and Dornhorst
(1948) that ligh venous pressures are quite compatible with normal
function and the muscle pumps of the lower leg can work efficiently
agamnst pressures as high as 90 100 mm Hg We may learn 1 lesson
from the heart with incompetent aortic valves 1t hypertrophies to deal
with the overloading Bulding up of the calf musculature especially
by walking 1s the hesstone of treatment
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Chromie Ulceration of the Leg

Yor practical purposes, three types of leg ulcers may be distin
guished (a) Taricose sccondary to varicose vens, (b) Post phlebitic
secondary to deep vem thrombosis, (¢} Artertosclerotic  Uleeration may
also occur sccondary to ulcerative colitis polycythemia rubra vera,
Cooley s anemia and ery throcyanosis fngidorum

The Sumple Varicose Ulcer According to Anmng (1949) these
account for only 11 per cent of eases They are superficinl to the deep
fasein (Boyd ef al 1952) and rarely exceed one inch in diameter, lurge
feeding vemns are evident, or ean be felt as “gutters” through the
ndurated tissue A loeal pateh of superficial thrombophlebitis iy ols ing
the shin 15 the common precursor of the ulcer Healng 1s readily
achieved on eradication of the varicosities and subsequent com
pression support

The Post-phlebitic Ulcer 1s a more serious problem The ulcer
penetrates the deep fasenn, 1s often heavily nfected cedematous and
there 15 widesprend avascular scarrmg which may shackle the hmb
The charactenstic ulcer bearing site—never on the foot—has been
given explanation by the anatomical studies of Cochett and Jones
(1953) The s enous dramnage of this shin areq, they pomnt out empties
directly nto the deep veins of the leg via two or three ensily definable
perforating veuwns, the saphenous vein drams only the foot and the
upper part of the leg Valvular imncompetence of these perforating vems
will lead to reversal of flow and local shin venous hypertension They
have named 1t the ‘ ankle blow out syndrome’ They ads ocate eradica
tion of these perforators 1e applying the prineiple of the Trendelen
burg operation to the lower third of the leg By longitudmal mesion
down to deep fascia behind the medial malleolus and commonly
mcluding excision of the ulcer area the perforating branches are
exposed and hgated Their early results are encouraging, but skin
meisions 1n this area heal badly and there has been reluctance to adopt
this procedure Linton (1952) has for a considerable time stressed the
importance of these perforating branches and has employed an even
more extensive procedure 1n the lower leg By vertical incision extend
mg from the tibial tubercle to below the medial malleolus the per
forators are cleanly dwsected and divided and the ulcer 1s left
untouched m addition the saphenous vemns re stripped and the deep
femoral vein 15 lLigated Linfon’s carefully observed results show
permanent healing in the majonty Deliberate procedures to expose
these perforating branches may however be unnecessary Operation
experience indicates that such  blow outs are ommonly found either
Just above or under the ulcer area With ulcer excision  now
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common practice these perforators come withm the sweep of the knife
As already emphasized, the aim 1n ulcer management 1s reduction
of the state of wmbulatory venous hypertension Elastic adhesne
bandagmg and walkmg will partially reduce 1t and heal the ulcer
but this breaks down again These measures do not deal with the
mechamncal problem of the strangling scar tissue mass, which requires
wide exciston down to muscle tendon and periosteum and then skm
grafting Preliminary cleanstng of the ulcer 1s essentinl streptomyem
sotution (1 m 500) 1s the most effective local antibiotic Application of
the razor shin grafts 1s preferably delayed a few days, for bleeding will
mterfere with the shin take Lumbar sympathectomy 1s a valuable
additional measure for wmproving the local skin texture, saphenous
neurectomy may be necessary to complete the deneryation of the medial
side of the calf Boyd (1950) found that with excision of the ulcer area
only 50 per cent of cises relapsed but 90 per cent were cured if
sympathectomy was done as well DMamn ven ligations, femoral or
popliteal have prosed disappomting for such ulceration
Artertosclerotic Ulcers These commonly occur mn association with
hypertensive disease A pamnful red plaque which later becomes blue,
appears on the extensor aspect of the leg, or on the calf and breahs
down to form a superfical ulcer several plaques may coalesce to form a
large ulcer The local shin arterioles are found thrombosed they heal
slowly with rest In thromboangutis obliterans, smmlar ulcers may
develop secondarsy to local thrombophlebitie shin 10y olvement

Organic Vascular Lesions
The Arteriosclerotic Limb

Recent studies indicate that a disorder of lipid metabolism may
be the mechamism 1n the genesis of artertosclerosis The mnfluence of
Heparm dietary measures and hormones on such metabolism 1s now
undergomg clmeal study It may be well to pont out that cholesterol
levels cannot be used as an ndication of the total blood Iipid levels

An unsung advance 1s the popular recogmtion of the segmental
nature of peripheral arteriosclerosis an 1solated toe gangrene com
monly means a major arterial block high up the mb In 1940 Leriche
showed that the thrombotic oblhiteration may indeed be at the aortic
bifurcation  Such cases are bemg mereasingly recogmzed all the pulses
are absent the lmb 1s pale fatigues easily and claudicates and in the
male there 1s commonly mmpotence A remarkable collateral circulation
develops ind gangrene may not occur for vears Aortogriphy confirms
the diagnosis  Extension of the thrombus majy block the renal vessels
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To prevent this rescction of the aortic nfurcation has been advoceated
but the proumal grossly arteriosclerotic stump 15 difficult and
dangerous to suture  Sympathectoms by transnbdomnal approach 13
the most useful measure  Oudot (1953) and Brock {1953) have success
fully evesed and grafted such aortic bifureations  Intensive pert
artentis binds the aorta to the adjacent structures, Qudet therefore
advises that dissection begins with the division of the common 1haes
and the aortic stripping proceeds upwards, bleeding from damaged
collaterals 15 thus asoided

In some 10 per cent of cases the block 18 1n the ihiac arteries a large
gatter plaque 15 found 1n the common 1liac, and the thrombosed external
e 15 hard walled and contrcted to the size of & goose quill The
superficial femoral artery 1s the most frequent site of the artenosclerotic
block Arteriography studies suggest that this commonly starts and
spreads upwards from the adductor hittus level The block may also be
found 1n the popliteal artery at the lcvel of the knee joint and tends
to spread downwards to the bifurcation, the prognosis 1s thus more
serious  In the aged multiple blocks re o common finding thrombotic
spread to the anterior and posterior tibial arteres blochs the re entrant
collaterals and 1s responsible for many of the imb deaths

TDos Santos (1949) was the first to attempt remov al of the thrombus
by vessel incisions and clot milhing Reboul (1951) ymproved on thus
by his operation of disobliterative endoarterrectomy’, the vessel 1s
widely opened, mtima and adherent thrombus are stripped, nd the
patient 1s heparimzed after vessel repair Forty (1953) has recorded
some good results but in other hands severe heparn bleeding and even
hmb gangrene have followed Tlus operation better termed inta
mectomy or thrombectom) * has however a place for the very local
thrombus 1 a large vessel such as the iliac artery Artemal graft
replacement of the block, as already discussed 1s the 1deal procedure
But the generilized nature of the disease makes few cases swtable
the vessel wall suture holding quahties are poor multiple blochs may
be present, and the general condition frequently will not permit a
prolonged procedure Rob (1953) has found that of cases with swtable
radiological appearances only 15 20 per cent are chmeally smted for
surgery The grafting result may be marred later by fresh thrombotic
episodes n other segments of the arterial tree

The prognosis of the artenosclerotic as regards Iife and lmb 1s far
better than was formerly believed Their misertes need not be added to
by d g arterlalv calaification findings the vessels may ndeed be
pipe stems on the X ray plate and yet there be httle evidence of
defective artemal inflow Nor should patients be burdened with
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measures unlihely to improve them Buerger’s exercises are tirmg and
time consuming 2nd may mndeed be harmful (Wilkms et al, 1950)
Scientafic studies indicate that the pressure suction boot 15 dangerous
and intermittent venous occlusion machines may lead to venous
thrombosis and spread of gangrene

Thromboangntis Obhiterans

The -etiology 13 still obscure The disease vares n extent and
<evertty 1t may be fulmnating 1n onset, with ripid nvolvement of
several Iimbs or months and years may elapse between thrombotic
episodes  Associated segmental fleeting phlebitis ocours 1 some 50 per
cent of cases, and 1n the ‘old’ case often heralds « fresh arteral
thrombotic attack A skin nutritional lesion rather than claudication
15 the presenting sy mptom 1n 70 per cent of cases, and 1schemic neuribis
often dommnates the picture Three types, according to Boy d’s classifica
tion may be recogmized proximal distal, and mixed types Kinmonth
(1948) 1 a follow up study showed that sympathectomy achieses most
n the distal types in the mixed type with both small and large vessels
mvolied the results are not as good In the author’s expertence the
proximal localized group also do well after sympathectomy, many of
these cases are, however really early artertosclerotic blochs rather than
true Buerger s disease  Prophylactic sympathectomy will not affect
the spread of the disease to the unaffected Itmb ~lthough the onset of
svmptoms mxy be delayed

In the upper extremity as Learmonth (1952) observes tissue loss
never extends proximal to the metacarpophilangeal jont and that 1s
comforting information to the patient Contmnued restmg pain in the
lower imb after sympathectomy 1s of serious prognostic import If
associated with marked cold rubor + below knee rmputation 1s neces
sary to obviate months of misery and agony To make this decision 15
difficult  Smohing whether the patient 1s sy mpathectomzed or not,
definitely 1s an aggraivating factor in this disewse Increased stichmess
of the platelets after smoking has been demonstrated s characternstic
of the true Buerger s disease In a follow up of 100 cases Silbert (1945)
found that m every case where smohing had been gren up for ten
vears the diseise was arrested

Arterial Embolism

It 15 a paradox of this decade thit with arterinl technique in ats
finest hour embolectomy has to a large extent been abandoned Tho
poor surgical results dictated it and Learmonth (1948) led the crusade
agamst1t Consecutive thrombosis—the tul clot —n the mun s essel



ARTERIAL EMBOLISM 333

distal to the embolus accounts for the hmb death The reasons for this
aro as yet not fully understood Certamly, the distal +essel, empty of
blood assumes a posturo of clam lihe tight contraction, and the
resistance to collateral inflow 1s thus high Vessel fiddling mn such
operations, and a low systemic blood pressuro (except n the aortic
embolus), apper to merease and hold such sprsm  Clot extension nto
the collaterals may be another reason The years to come should bring
the answer Be that asit may at the moment anticoagulant therapy
vields better results  For the upper extremty embolus, anticoigulants
almost ivariably suceced Some surgeons begin trentment wath o
stellate ganglion block, but this seems nadvisable, subsequent heparin
1zation has been followed by hemoptysis, extrapleural hematomas
and pleural effusion  Intravenous heparin m high dosage 1s 1dvisable
and should continue for five days by which time the fate of the limb
will have been decided

For the loner extremuty embolus surgery may become necessary
Heparinization should be started and the limb carefully observed
If 1t the end of s1x hours muscle paresis has ads anced and the 1schemic
signs appear more marhed, the embolus requires surgery This 13 most
frequently the case where the embolus has lodged at the common
femoral bifurcation The embolus, 1t 15 now known often lodges at
the adductor hiatus level rather than at the poplteal bifurcation and
arteriography before operation may be ndvisable Many of the patients
are very 1], and local anwsthesia should preferably be employed The
longitudinal arteriotomy ineiston should be pliced directly over the
embolus and vessel handling and dissection should be gentle suction
tubes should not be passed down the vessel lumen Interrupted
mattress sutures 1re satisfactory for the arterial wound closure The
use of local 1 per cent papaverme by polythene tubing 1s now hemg
tried  Systemic heparmization should continue after clot removal
In the very 1ll patient unfit for surgery massage of the embolus may
dislodge 1t into 2 more fatourable mte this has worked m brachial
and common femoral emboh Occasionally as Learmonth (1948)
pomnted out there may be pseudo embolism 1e arterial arrest but
no clot These pationts are usually very 11l and m termmal state

Spontaneous recovery from aortic embolism 1s a rare event The
bilaterl femoral approach and retrograde freemg of the clot has now
been sbandoned For a time too the common 1lac artery exposed
extrapentoneally was the route for such embolectomy Aortic control
15 however easy and the recently recorded successful cases have been
by direct aortic meision via the transperitoneal route Heparimzation
1s hazardous after such large vessel suture When limb death 15 certan



356 PERIPHERAL VASCULAR SURGERY

amputation should not be delayed, for toxic symptoms rapidly develop
and the mortahty 1s 50 per cent ‘Teing” 1s a very satisfactory pawnless
method of anasthesia for amputation mn the very 11l eg when the
embolus follows coronary infarction Such 1cing 15 however, only for
the dead imb and should not be used as a form of therapy

Pain n the recovering ischemic hmb may be 2 serious problem
and associated with claudication, and other ischemic nerve effects,
as described on page 340 Intra arteral injections of papaverine and
priscohne had been advocated for such 1schemic states The physio
logical studies of Lynn (1950) however, indicate that this route 1s of
no advantage, the mb blood flow ncrease does not last any longer
than after an mtrayenous injection

Functional Conditions

Raynaud’s Phenomenon

The term ‘disease’” 13 no longer used for such cises Jepson (1951)
made a useful contribution by separating them mto primary “idio
pathie” and secondary types

In the :diopathuc type, usually beginming m the late 'teens, sympa
thectomy —although ndrcated 1 2 mmoriby of cases—is still the most
satisfactory method of treatment The bad result 1s now recognized as
not related to inadequacy of operation regeneration or post ganghonic
sensitization It 15 due to the local fault” 1e the digital vessel
sensttivity to cold 1s marked and sympathectomy cannot overcome 1t
The number of attacks are however mvanably reduced by sympa
thectomy and those mduced by emotion are abolished More pro
longed or severe cold 1s now required to mitiate such atticks, but they
can be mduced even after the most adequate operation 1f such cold
exposure 1s sufficiently intense

Sy mpathectomy grves the best results 1n the relatively mild case
These are the ones that one hesitates to operate on and some workers
behieve that priscolne 1s as efficient The particular mdications for
operation are as follows increasing attachs with each fresh spell of
cold weather pamful finger ulceration and incapacitating oceupational
disability due to numbness and finger clumsmess In quite 50 per cent
of cases the results are first class 1¢ the patient 18 satisfied Relapses
oceur usually within the first three to six months 1t a time when there
18 no evidenco of neurogenic reactivity or regeneration

The secondary (acquired)} type of Raynaud’s phenomenon 1s often
secondary to occlusive vascular disease, such as thrombowngntis
obliterans, and should always be considered m older patients These
cases do well with sympathectomy Typieal Raynaud s attacks have
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followed also the use of lugh speed vibrating tools Sympnthectomy
will not tmpros ¢ them, and an immediate change of employment 13 the
only useful treatment Raynauds phenomenon often precedes the
onset of scleroderma and selerodacty lia by many years, sy mpathectomy
gnes temporary rehief The theumatod type of patient with Raynaud’s
phenomenon should never be operited on whist the sedimentation
rate 1s Tused as Jepson points out, pertearditis may develop after
operation The last type to be considered 15 the middle aged woman,
developing her first Raynaud’s attachs at the menopause These eases
frequently do well with hormone therapy, a fow, however, come to
sympathectomy Patients rarely complamn of dry hands after svmpn

thectomy but this requires consideration m those employed mn paper
handling or textile {especially nylon) mdustries

Acrocyanoss

These cases are often confused with Raynaud’s phenomenon As
the name 1mples the hands or feet are cold and ¢y anotic, and assocrited
with marked hyperidrosis There 18 1ncreased tone of the arterioles of
the slun at ordinary environmental temperature, with stasis in the
subpapillary venous plexus and consequent cyanosis The exact role
of the sympathetic system in the wtiology 1s uncertain DMost cases
respond to local 1ontophoresis measures, severe cases do well with
sympathectomy

Hyperdrosis i 1tself may be a problem, sympathectomy forthwith
cures 1t and may be necessary for reasons of occupation such as
clerhing hamrdressing, tailoring etc Some cases later complam of
excessive sweatng n other hmbs Quadruple sympathectomes are,
however, to be avoided The sweating mechanism compensates and
these patients then sweat excessively from the trunk, m hot weather
therr sharts are drenched and they suffer great discomfort

Erythrocyanosis Frigilorum

This has become a more common problem The legs are 1ce cold
with ugly blue red diffuse patches and often dreadfully painful chl-
blams  After a time disfigurmg fat pads develop around the anhles
and Jower legs and the shapeless imbs have been well described as

bilhard table* legs Local fat sapomfication may lead to ulceration
often mistakenly labelled Bazms disease (Telford 1944) Sympa
thectomy gives & warm lmb cures the chulblans and haits further
fat deposition but does not influence the fat depots already present

The operation 15 well worth while but needs to be undertaken at an
early stage
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Poliomyelitis

Sympathectomy gives an evcellent result m the cold blue hmb
with dreadful chilblams of the paretic case of poliomyelitts It may be
employed to increase the foot blood supply before foot arthrodesis
Goetz (1950) declares that sympathectomy should not be done for the
hopelessly flul mb  vemn tone 15 abolished and if the muscles are
paralysed blood pooling n the veins may be followed by cedema An
elastic stocking readilv controls this cedemn, and relief of the chilblamns
makes the operition worth while

Causalgra

This group may be best divided into major and minor causalgias
In the major type there 1s usually 1ssocrated nerve mjury the pam 1s
burning, comes on m attacks 1s diffuse and not localized to any nerve
territory  Sympathectomy, preceded by a sympathetic block test
gives an immedi ite spectacular result There are no afferent sympathetic
fibres, and the dramatic relsef of pun cannot be thus explained Various
theories have been put forward the most attraictine bemng that of
Doupe et al (1944) They declare that in such states the msulation of
the closely running sensory nerves and sympathetic fibres breahs down
(on account of 1schemia) and an  irtificial synapse ' forms A constant
barrage of sympathetic impulses now streams up along the afferent
somatic paths producing pain  Sympathectomy breaks the vicious
circle

The mnor causalyjias often called post traumatic vasomotor
dystrophy or Sudech s atrophy are a different problem The hmb s
found sometimes cold sometimes_hot, and often shghtly cedematous
there may be osteoporosis and at times Raynaud’s phenomenon
Blood flow studies show that the circulation 1s normal or even better
than notmal The symptoms commonly date to a mmor mjpury and as
the disability appears out of all proportion the patient 1s labelled

functional or a malingerer Many are certanly maladjusted

mdividuals but the ruthor s expertence and that shown 1n the recent
Iiterature indicates that some of these cases are often deprived of such
2 valuable measure as sympathectomy The theoretical rationale 1s
mteresting We start with stimulation of 1 peripheral sensory nerve
area the summation effect of 1ts many neurone connections bulds up
4 barrage within the spinal cord Circus mosements are started in the
mternunci il pools of Lorente de No the overflow spills mto the spmnal
8y mpathetic system and the \icious aircle continues (I ivmgston 19843)
Prelmunary procame blocks are not conclusty e as to the probable value
of a sympathectomy ~ As Shumacker (1947) showed, gratifyng results
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have followed permanent sympathetic mterruption, even though the
pracime blocks gave unsatisfactory rosults

The Coll Vascular D

Thero are no frontiers between Surgery nd Medicine, and although
thus group of diseases commonly comes within the province of the
physician the surgeon has v very defimite plice in their diagnosts and
management The connective tissues of the body, according to the
modern concept can be regarded as an “organ , alterations m its
structure ean account for such apparently unrelated disexses as poly
arteritis nodosa scleroderma and lupus erythematosus and thev are
now grouped nto one disorder—the colligen diseases Collagen 15 an
extracellular product of the fibroblast and 13 present in the collagenous
fibres and the homogeneous matrix substance In polyarteritis nodosa,
the collagen fibres 1n the vessel wall swell, become eosinophilic later
fragment and undergo “fibrinoid necrosis’ assocrited with this 1s a
fibroblastic proliferation and mflimmatory response, 1e there 1s both
necrosts and repair This necrotizing arteritis 1s diffuse, and the term

periartentis , as commonly used 1s therefore incorrect In sclero

derm the prolferative fibroblast renction 1s more pronounced, and
dense fibrous tissue 18 Jaid down, 1 e the fibrosis of repair 1s paramount
In dissemmated lupus erythematosus the prolferative reaction 1s small
and the destruction of collagen fibres great 1e destruction and no
reparr (Mann 1953)

The clinical features do not require detailed consideration Poly
arteritis nodosa maj oceur secondary to an allergie reaction and has
been reported after serum sichness This type 13 less fatal than commonly
supposed and the mortality 1s sad to be only 50 per cent (Grant 1940)
More commonly the wmtiology 1s obscure and the disease may present
itself as hypertension as pyrexia of unknown origm, or even as an
une¥plained peripheral neuritis (mononeurttrs multiplex)  Small
aneurysms may develop but are rarely found i the Iimbs more
commonly they occur on the splemic artery and give rse to mtra
abdommal bleeding In scleroderma the contracted fingers and ngid
facial mash are well known but widespread visceral mamfestations
are found 1n addition  Goetz (1945) has therefore proposed the name

progressive systemic sclerosis  The diagnosis of lupus erythematosus
can now be established with certamnty by the finding of the character
istic LE cell i the bone marrow smear as described by Hargrives
(1948) The LE cell 1s a polymorphonuclear cell which shows a

pecubar mclusion body staming blue with hamatoxyhn
v sure
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Cortisone came s a new hope for these c1ses A few of the results
have been encouraging healed lesions have been found, and the
disastrous effects are now realized as due to obliteratn e fibrosis healing
of affected vessels of the heart and Lidneys Early diagnosis may vet
mahe 1t possible to abort or ameltorate such fibrous heahing

SoL M CoHex
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CHAPTER XAVIII
THE INFECTED HAND

THE loss of lus right thumb may be more grieyous to a patient than
the loss of hus ght leg Yet in spite of the proneer work of Kanavel and
Tselmn the infected hand has traditionally been the province of the
recently qualified houseman who made a hurried incision under gas
an-esthesia in the Casualty Department Smnce the second World War,
however, the unsatisfactory treatment of the infected hand, with 1ts
attendant suffering and economic waste, has been realized, and efforts
made to remedy 1t The advent of the antibiotics was a spur to this
trend but the greatest advances have been 1n « reconsideration of the
pathology and the principles of trextment and the setting up of special
clinies for the treatment of the septic hand

The commonest infecting orgamsm 1s the staphylococeus nureus,
but various staphylococer the bacillus coli and the baeilius proteus are
occasionally found A recent cut, prick burn or abraston 1s often the
obvious portal of infection, but more commonly the source of mfection
cannot be determmed Phage typmg has shown that the infecting
organisms are often identical with those normally mhabiting the
patient s naso pharynx, but whether they reach the subcutaneous
tissues of the hand by the blood stream or through mucroscopical
1njurzes 1n the shin 1s unhnown

Classification

"The lesions of the infected hand may be convemently classified as
follows
Parony chia
Apical abscess
Pulp abscess or subeutaneous abscess of the finger
Web space mnfection
Palmar bscess
Tendon sheath infection
Osteitis and acute arthritis
Carbuncle
Erysipeloid

.
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Paronychia

Acute paronychia 1s by far the commonest of the septic lestons of
the hand amounting to about » third of all such lesions The nfection
363
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starts under the proximal end of the lateral nail fold and at first 18
nearly always subeuticular, being contained by the adherence of the
epony chium to the base of the nail, occasionally 1t burrows more deeply
mto the subcutaneous tissue of the nul fold If untreated at this stage
the abscess spreads hike 2 collar under the proximal nail fold superficial
to the base of the nail, but even more often 1t extends under the bise
of thenul The affected part of the nail 15 lifted from 1ts bed and beng
separated from 1ts growing end, becomes 1 devitalized foreign body

Chronic paronychin 1s an indolent form of paronychia which 1s
common meapacitating, and resistant to treatment Its onset 18
msidious, seldom beng associated with an attack of acute parony chia,
and the condition may already have been present for months before
the patient seeks treatment By this time the nail fold 1s fissured and
cedematous and the nail iregular and eroded In some cases there 13
an ntermrttent discharge of thin sero pus and m others a mass of
granulations between nul and nail fold frequently the whole attached
margm of the nail fold 1s affected Many attempts have been made to
mermmmate 1 fungus s the cause, but these have not often been
successful The lesion not infrequently 15 quite dry, and wn these
crreumstances no organistas at all can be recos ered

Apical Abscess

Often musdiagnosed and unsuccessfully meised as a pulp infection,
the apical 1bscess 1s an exqusitely painful lesion which forms between
the distal part of the nail and the dorsum of the termmnal phalanx, and

- pomnts at the tip of tho finger 1mmed:
ately under the end of the nail

In the early stages, the termmal
segment of the digit 15 tense shmy,

abscess throbbing red and very punful bub

Fia 281 Sagttal section of ter- ORIy @ little swollen Tenderness 18

munal phalanx to show mte of apical greatest just under the end of the nail

aboess where later a patch of discoloration

appears at the same time discoloration 1s often discermble through the

nail 1tself The abscess 1s often very small out of all proportion to the

pain 1t causes but frequently 1t extends proumally some distance
under the nul to the dorsum of the distal phalanx

Pulp Abscess

Pulp mfection of the termnal segment 1s second only to acute
paronychia 1n frequency of occurrence and together these two lesions
account for approxumately half of all septic conditions of the hand
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The muddle and prosimal pulp spaces are less frequently affected The
infection starts i the pulp or subcutaneous tissue on the volar aspect
of the finger, and an abscess quichly forms between the shin superfically
and the flevor tendon sheath deeply The fibrous septa traversing the
pulp tend to hmut the spread of the infection especially at the mter-
phalangenl creases (Wilkinson 1930) though 1t mayv sprend from one
phalan to another Confined by these septn tension risesin the abscess
and causes the characteristic throbbimg pun  In severe cases, the
tension mny lead to wnterference with the blood supply 1nd consequent
necrosts, Tesulting 1n the formation of 1 slough as well as pus It 15 this
interference with the blood supply which may also be responsible for
the spread of the infection to the underlying tendon sheath and bone
Slough formation may not necessarily be due to interference with the
blood supply however 1t may occur mn quite small and superficil
lestons and 1s due to the local virulence of the orgamism Disability
and loss of function may be severe and n such cases lymphangitis
spreading up the arm tender enlargement of the epitrochlear and
axtllary lymph nodes and constitutional upset with fever and mnlase
are not infrequent If untreated a pulp abscess tends to pomt through«/
a patch of devitalized shin on the volar surface of the finger near the
mdime and not laterally this fact 1s of considerable importance when
planming surgical treatment

Simmple subcuticular abscesses—septic blisters—do occur as a
clmeal entity and need no more treatment than removal of the
elevated cuticle More often howeser, a subcuticular collection of pus
18 the result of a pulp 2bscess which has burst through the true shin
to form a collar stud abscess Such subcuticular abscesses are therefore
deceptrve, and must be carefully exammed for 4 deep pulp extension

Web Space Infection

The web space mfection 1s an abscess i the web of the finger
between the bases of the proximal phalanges, sometimes 1t 15 due to
the spread along the lumbrical canal of a pulp abscess of the proximal
phalanx The svmptoms are often severe with separation of the fingers
swelling of the back of the hand 1mmolity of the hand as 2 whole,
and constitutional disturbance (Fig 2) Tenderness 1s maximal either
on the dorsum of the web just prouimal to its distal edge, or antertorly
oppostte the base of the proumal phalanx where bhsters commonly
oceur It would appear that such a blister becommng mfected 15 often

the starfing pomnt of a web space abscess As the lesion progresses pus
reaches the surface 1t these two sites or trachs distally along the site
of the proximal phalany
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starts under the proximal end of the Iateral nail fold, and at first 1s
nearly always subcuticular, being contained by the adherence of the
eponj chium to the base of the nail, occasionally 1t burrows more deeply
mnto the subcutaneous tissue of the nail fold If untreated «t ths stage
the abscess spreads Iihe a collar under the proximal ntl fold superficial
to the base of the nail, but even more often 1t extends under the base
of the nail The affected part of the nail 1s lifted from 1ts bed and being
separated from 1ts growing end becomes a devitalized forergn body

Chromo paronychiy is an mdolent form of paronychii which s
common, mcapacitating and resistant to treatment Its onset 1s
msidious, seldom bemg assocrated with an attach of acute paronychia,
and the condition may already have been present for months before
the patient seehs treatment By this ttme the nail fold s fissured and
edematous and the nail irregular and eroded In some cases there 1s
an mtermittent discharge of thin sero pus and 1n others 4 mass of
granulations betw een nail and nail fold frequently the whole attached
margm of the nail fold 1s affected Many attempts have been made to
nermunate a fungus as the cause but these have not often been
successful The lesion not infrequently 1s quite dry, and m these
crreumstances no orgamsms at all can be recovered

Aprcal Abscess

Often misdiagnosed and unsuccessfully 1ncised as 2 pulp mfection,
the apical abscess 1s an exqusitely parmful lesion which forms between
the distal part of the nail and the dorsum of the terminal phalanx, and

> ponts at the tip of the finger 1mmed
ately under the end of the nail

In the early stages the termmnl
segment of the digit 1s tense shiny,

pbscess throbbmg red and very painful but

Flo 281 Sagittal section of ter 0PIV 2 Dttle swollen Tenderness 1s

rminal phalant to show site of apical greatest just under the end of the nail

abesss where later a patch of discoloration

appears at the stme time discoloration 1s often discerntble through the

nail wself The abscess 1s often very small out of all proportion to the

pamn 1t causes but frequently 1t extends proximally some distance
under the nail to the dorsum of the distal phalanx

Pulp Abscess

Pulp infection of the terminal segment 1s second only to acute
parons chia 1n frequency of occurrence and together these two lesions
account for approximately half of all septic conditions of the hand
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important factor n the -etiology, the mfection being mtroduced by a
splmter or puncture w ound wluch has pierced the thecn

The climeal preture 1s well defined There 13 usually exther & clear
lustory of trauma or there are obyious signs of ~ severe pulp mfection
extension of which has imvolved the tendon sheath The whole finger 15
swollen red and panful, and presents a fusiform or spmndle shaped
appearance Moyvements are vory pamful and 1t 15 held immobile
Two physieal signs areof great diagnostic importance, excrucnting pain
on full extension of the terminal phalanx, and tenderness in the palm
over the prouimal end of the tendon sheath, m the thumb and little
finger, tenderness may extend the length of the rndinl and ulnar burse

Osteitis and Acute Arthrihis

Infection of bone 1s rare except in the termmal phalanx, pyogenc
arthritis 1s rarer still, and probably oceurs most frequently i the distal
mterphalangeal jomnt as the result of direct sprend from osteitis of the
termmal phalany or a penetrating mmjury  Ostetas 1s usually considered
to be a complication of @ neglected pulp abscess, but 1t 1s possible that
1t ean arise 1s a primary blood borne osteo myelitis of the philinx

Chinically nfection of bone 1s suggested by club shaped swelling of
the terminal phalanx, accompimed by moderate Jocal symptoms The
persosteum and the volar surface of the bone become eroded, and these
changes show on an A ray plate Sequestrum formation may take
place and finally the terminal phalanx hecomes converted mnto 1 bag
of pus with complete destruction of the pulp and much of the bone
It 13 not unusual for the shin 1n such 1nstances to yield and the patient
presents with a discharging sinus at the tip of a club shaped angry
loolung phalanx which 15 however, comparatively painless owing to
the spontaneous relef of tension

Carbuncle

With the exception of paronychia nearly all infective lestons on the
dorsum of the hand and fingers are carbuncles They occur on the hair
bearmg part of the hand and most frequently on the dorsum of the
proxmal phalanx They differ pathology and treatment from the
other lestons described and 1t 15 therefore rmportant that therr true
mture 1s recogmized A carbuncle begins as a localized red patch of
panfol mduration uswally on the back of the proximal phalanx As
the infection spreads the cuticle tends to be lifted off the true skin by
thin sero pus nd 1f the cuticle at thus stage 13 removed the discharge
will be seen 1ssmng from a number of small sinuses deep to which hes
2 yellow necrotic slough This slough 1s at first solid and adherent and
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Anatomucally there 1s
direct continuity between
the web and the deep palmar
spaces and theoretrcally
mnfection of the formermght
ewsily lend to nfection of
the latter In practice how
ever, this compheation sel
dom oceurs

Palmar Abscess

An abscess may oceur
anywhere m the subeutan
eous tissues of the palm and
even if it onigmates deep
to the palmar aponeuross 1b
does not necessanly follow
that the thenar or mid
paimar spaces are affected
Many pumar abscesses are
found 1 the superficial
pilmar space between the
aponeurosissuperficially and
the flexor tendons deeply
(Birhs 1945) Spontaneous
mfection of the deep palmar
F1e 282 Vb splace wmfection between ning and  gpaces 18 prabably rare the

ittle fingers
mmportance of these spaces

hies in the fact that they are liable to infection from penetrating wounds
of the hand and from direet extension along anatomueal pathways
from tendon sheath and web space mfections

The shin and paimar faseia are firmly adherent and infection under
them 1s characterized by 2 dusky pamful induration of the affected area
severe cedematous swelling of the dorsum of the hand 1mmobility of
the hand and fingers and constitutional disturbance

Tendon Sheath Infection

Acute tenosynovitas appears to be less common than formerly and
1t 1s possible that 1ts presious frequency w1g the result of unshalful
masion of pulp wbseesses under gas  In two recent serres at a septic
hand climic the meadence was 3 per 1 000 of all cases Trauma 14 an
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Bloodless Field

Surgical exploration must be carried out at letsure 1n o bloodless
field Only under these conditions can the lesion be thoroughly explored
and dealt with, and damage to other structures espeerlly tendon
sheaths, digital nerves, and arterics be 1 oided To obtun - bloodless
field 1n the fingers and thumb, all that 18 necessary 1s a length of thin
rubber tubmng drawn tightly round the base of the digib and held
position on the dorsum by a pur of Spencer Wells forceps For the
hand a sphygmomanometer 15 apphed to the arm above the elbow
and after the whole Irmb has been eles ated for 4 few moments, inflated
to n pressure of 200 mm of mereury

Angesthesia

Proper anwesthesa 15 essental It 15 sometimes tempting to maise
an apparently superficial subcuticular abscess without an an®sthetic,
only to be confronted with a collar stud abscess extending from the
pulp There 1s no place for 2 quck stab under ethyl chloride spray,
a method 1n which the surgery and the an-esthesia are alike defiient
The ansthetic may be exther general or local For lesions of the hand
web space and prouimal phaliny 1t 18 usunlly best to employ general
anzsthesia though local anasthesia can be obtamed by mnjecting round
the median, ulnar and radial nerves at the wrist For the terminal and
mddle phalanges, however—and 1t 1s the ternunal phalanx which 1s
affected 1n over 50 per cent of all cases—local an-esthesia 15 1deal It
permits the patient to be treated immediately by the surgeon and the
whole procedure 15 carried out with both patient and surgeon comfort-
ably sitting down and without hurry The patient 1s able to co operate
by moving the finger as requred and the services of an anmsthetist
are dispensed with The procedure 18 without danger more than 2,000
local mjections of an-esthetic having been grven m the writer s chne
over the last four years without 11l effect

The technique 15 as follows a thin rubber tourniquet 1s first applied
taghtly round the base of the finger and held m place by a parr of
Spencer Wells forceps on the dorsum The shin at the site of mjection
1 cleaned with cetavlon or surgical spirtt Procaine hydrochloride
2 per cent without adrenaln 15 used and 2 ml 1s all that 1s required
A No 17 Record needle % m 1s satisfactory 1t 1s ntroduced mnto the
lateral side of the prouimal phalanx a httle antenorly, and directed
towards the digital nerve 2 to 1 ml of procame 1s mjected and then
with the finger held a little flexed the point of the needle 1s advanced
anteror to the tendon sheath to the opposite side of the finger and
another § to 1 ml mjected around the other digital nerve Anesthesia
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pus discharge 1s mmmmal Later the sinuses tend to coalesce owing to
destruction of the overlymng skin and the slough separates and 1s
discharged

Erysipeloid

Like carbuncle, recognition of erysipeloid 1s 1mportant because 1ts
pathology and treatment are different from other infections of the hand,
unlike carbuncle howeier, its recogmtion 1s not always easy It 1s due
to infection through a shin abrasion by the erysipelothrix rhusiopathize
of Rosenbach

It 15 almost an occupational disease of fishmongers, poultry dealers,
cooks and, to a lesser extent, butchers though 1t 1s not exclusively
limited to these occupations The lesion 1s usually confined to the fingers
though 1t may spread on to the hand The affected finger 1s a httle
swollen and dusky red m colour The swelling, charactenstically, has a
well defined proximal margin, and this margin advances with the
infection Symptoms are not severe, itching stiffness and discomfort
are more complamed of than pamn Tenderness 15 present but 1t also
18 not severe and 1s felt all over the affected part of the finger It 1s
the cantrast between the mildness of the symptoms and the angry
appearance of the finger which often first suggests the diagnosis The
healed scar of a recent abrasion can nearly always be found though the
hands of tymecal sufferers often present with multiple abrasions resulting
from handling poultry fish and game

Erysipeloid 1s a low grade mfection of the skin and subcutaneous
tissue  Pus s never found It 15 a self hmiting disease, lasting from a
few days to three or four weeks but relapse 1s common

Treatment

An infected finger carries with 1t the menace of prolonged disabihity
deformity, stiffness or loss of the finger, crippling of the hand and
extreme cases loss of the arm and even general septiceemia and death
The danger of fatal septicemia has been greatly reduced smce the
advent of antibiotics but 1t 1s clear that treatment must be promp,
efficient and skilful It must be remembered that a permanent stif
finger 1s not only useless 1t 1s also a hindrance to the movements of
the hand as a whole and for this reason usually requres amputation

General principles of treatment

The majonty of infected lesions of the hand require surgical mnter
vention for the evacuation of pus and the general principles of treat
ment will be discussed (Pileher et al 1948, Bailey, 1952 Robins, 1952)
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Fic 28 4 Instruments required for septic handsurgery No 11 Bard Parher
scalpel 43 in pointed scissors curved scissors 4} i toothed and plain
forceps and fine ¥ atson Cheyne probe

lateral meistons are not only unnecessary many of them are fund+

mentally unsound because they transgress the natural barrers of the
mfection do not dram well and often leave an unsightly and tender
linear scar The least damage to normal tissues and the best dramage

15 provided by a circular hole m the shin over the centre of the abscess

Unlike a straight meision the edges do not tend to fall together and
prevent dramage and when the mfection has subsided such a wound
heals rapidly from the perimeter and leaves a minute scar Such holes
are best made after determiming the extent of the abscess by removing
from 1ts roof a disc of shin which 18 often already partly devitalzed,
with a small pointed scalpel held at nght angles to the skin  Alterna

tively an exploratory mecision can be extended to provide adequate
drainage by parmg 1ts edges to make the wound roughly diamond
shaped All pus and sloughs are carefully and completely removed from
the abscess cavity and when this procedure 1s adopted there 1s but
httle subsequent discharge from the wound

In some centres formal excision of the whole abscess cavity 18

practised, followed by suture of the skin meiston The results are claimed
to be excellent (Louden et al 1948 Scott 1952)
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13 complete in 7 to 10 minutes and lasts for about half an hour Except
occasionally m the thumb where each side may require separate
mjection 1t will be noted that only one prick 1s necessary (Fig 3)

Fro 283 Techmquo of anwmsthotizng a finger

Instruments

Fine wstruments are essential The average “casualty’ set 13 too
big wnd cumbersome for hand worl A narrow pomted Bird Parker
No 11 blade 1s 1deal the only other necessities bemng fine 4} 1n forceps,
toothed and untoothed a parw of 47 m sharp pointed scissors, and a
fine blunt probe (g 4)

Incision

The trming site and extent of the incision are matters of great
mportance If pus 1s obviously present 1t should be evacuated as soon
as possible Tt 15 not always easy to be certamn however whether the
wnfection 1s still mn the early stage of cellulitis or has advanced to pus
formation If mn doubt 1t 15 best to make a small exploratory mcision
for under such eircumstances pus 1s more often found than not If pus
15 not found the small exploratory ineision does no harm on the other
hand, 1f pus 1s present but not drained the patient 15 condemned to
another day s pain another sleepless mght and longer disabihty

Usually the best site for incision 15 the place where pus 1s obviously
pontmng through the shin iof pus 1s not pomting meision should be
made at the most tender area of the leston In the first instance the
ghin 18 already partly devitihzed by the infection 1n the second the
pus 1s nearest the surface at the most tender pomnt The long classical



ANTIBIOTICS 373

movement  Sufficient support for the majorty of cases 13 provided by
the dressings and a sling

Antibiottes

Tt has been customary smee 1ts advent to treat all infected lesions
of the hand with mtramuscular pemcillin, which 1s the antibiotic of
choee for staphylococenl and streptococeal mfections Considerable
evidence (Harrison ef al , 1949, Grossmarh ef al, 1945) has been pro
duced to show that 1t modifies the severity of the lesion reduces
comphications, and accelerates healing  Pemeillin will not, however,
cause pus to disappear once 1t has formed though 1t may sterilize a
small collection and m the majonty of cases pus s already present
when the patient 1s first seen Furthermore pentcillin resistant strans
of staphylocoecr and streptococer which together cause some 95 per
cent of all infections of the hand, are mcreasing in frequency In a
recent survey (1952) of 271 unselected infective lesions of the hand and
fingers, 1 no less than 77, or 32 per cent , was the mfecting orgamism
msensitive to peniciflin - Finally, in well localized minor lesions which
have been adequately drumned, healing in any event 1s rapid and the
admimstration of parenteral pemcilin 1s unnecessary, wasteful and
perhaps even dangerous because 1t might render the patient’s habitual
staphylococel resistant to the drug

It 19 considered, therefore that systemic pemaitlin should be reserved
for the more severe lesions such as carbuncles and web space palmar
and tendon sheath mfections and for those cases in which spread of
the mfection beyond the imtial lesion 1s mdicated by lymphangitis,
aullary adentis, and constitutional disturbance In every case the
sensifivities of the infecting orgamism should be determined as soon as
possible If the orgamsm 1s resistant to peneillin 1t may y et be sensitive
to other antibiotics, particularly streptomyem aurecmyem and

chloramphentcol and these should then be admimstered as mdicated
by the sensitivaty tests

The Treatment of Individual Lesions
Acute Paronychia

The eponychium or fold of cuticle adhering to the base of the nail
18 gently pushed back w1th a blunt probe towards the base and affected
side of the nail This manceus re usually liberates the pus Loose euticle
18 exased, all pus mopped away, and the cavity exammed If the
abscess 15 small and well localized this 15 often all that 1s necessary
Frequently, however, the abscess will be found to have extended
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Dramage

There 15 no room mn the fingers, and lttle m the palm for the
msertion of dramns of any kind They tend to obstruct rather than
promote free dramage, and by thew very presence they prolong
suppuration They are also pamnful If adequate dramnage has been
provided as described abov e they are unnecessary, and for these reasons
drams should never be used

Dressings

There 18 no place for fomentations or frequent wet dressings, for
they male the skin soggy and unhealthy, do not absorb discharges, and
provide an excellent mdus for the growth of bacteria Similarly, once
the abscess has been evacuated, the local application of antiseptics 1s
unnecessary, even powdered pemicillin m lactose tends to clog the
wound and obstruct drainage Vaseline gauze makes the shin of the
hand particularly soggy but 1t 15 the kindest dressing to apply mitially
after removal of a nail and m children In wounds from which further
discharge 1s anticrpated, gauze soaked n hygroscopie glycerine and
magnesium sulphate solution 1s probably the best dressing for 2 dy
or two Otherwise sterle dry gauze 1s the best dressing 1t 13 simple
comfortable absorbs any discharge, and can be removed without pam
Dressings should be infrequent in an ordinary case, on the day after
meaision and thereafter every two or three days If the abscess has been
properly evacuated mitially subsequent discharge 1s absent or shght
and frequent change of dressing 1s unnecessary on the other hand
frequent dressings delay healing and increase the rish of secondary
mfection For dressings, as for incisions the surgeon should always
wear 12 mash

Movements

Absolute immobilization of the part 1s practised by some surgeons
(Gordon 1950) a plaster of paris cast being the most efficient means of
achieving this  For serious infections of the palm :mmobilization should
be dopted but for lestons of the fingers the practice 15 open to
enticism  An immobihized finger especially in older people, verv
rapidly becomes stiff and 1t may be months before full movement 1s
reganed 1t 15 remarhable indeed how quickly a finger 1 which only
the termmal phalanx 1s mnflamed w1l become stiff and for this reason
1t 1s considered that early active movement should be encouraged i
uncomplicated lesions of the fingers The lesion may take a day or two
fonger to heal but thus 1s more than offset by the early return of full
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adjoining tip of the nail, the resulting wound being diamond shaped
Occasionally the track of the abscess passes to the dorsum of the bony
phalanx, but the bone does not become infected Heahling occurs mn
two or threo days (Lig 6)

Nad cut Pus cavity

a) ) (c)
Frc 286 Apeal abscess {a) and 1ts treatment by excwon of the overlying
nail (b) and shin (¢}

Pulp Abscess

A pulp abscess 1s meised s alrends desenibed, where the shm 1s
already becoming devitalized or where tenderncss 1s greatest The pus
18 first located through 2 small stab wound in the line of the shin creases,
and then dramnage and complete exploration achieved by removing a
small dise of shin over the roof of the abscess It 1s important that the
full thichness of shan 1s remot ed, and the shin edges not merely bevelled
It can be appreciated from the diagrum that drunage provided by this
simple method 15 much more efficient and less traumatic to normal

tissues than the classical latera] hochey stich or alhgator mouth”
mesion (kg 7)

(a) {e} ()
Frc 287 Disgrams to show how a pulp abscess (@) drains better through a hole
made directly over it (b} than through e lateral meon (¢}

Web Space Infection

Dramnage of this abscess depends on where the pus 1s pomnting If
anteriorly, the devitahzed shan 1n the region of the blister oy er the base
of the proximal phalany 1s removed  If posteriorly or if the abscess 1s
not yet pomting the web 1s meised n the sagittal plane this neision,
being linear tends to close spontaneously, so 1t 1s necessary to pare
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subcutaneously under the nail
fold or under the base of the
nail, or both In the first
mstance, to prevent pocketing
of pus nnd to provide adequate
drainage, a small wedge of the
nail fold overlying the abseess
{a) must be excised (Fig 5)

Fig 285 Acute locahzed paronychia (a) and its Alltoo often the base of the
treatment by excision of & wedge of nal fold (5)  p411wallbe foundon exploration
tobeundermined by the infection This part of the nail 1s devitalized and
as long as 1t remains tn situ the mfection will persist, frequently with
the formation of a granuloma Even if only part of the base of the nul
13 undermined, at least the whole width of the proximal end of the nul
must be removed 1f only a corner 18 removed, an trregular, fissured
nail results There 1s much to be said for total removal of the nail if any
part of 1ts root 1s undermined Partial removal 1s less radical and less
punful mmediately afternards but as the new nul grows 1t grows
under and loosens the mert distal end of the old nail, often leading to
considerable meonvenience some weeks later

There 13 never any need, however severe the paronychia, to make
latern) mesions and rasse a fiap of the slun on the dorsum of the finger

Chronic Paronychia

The treatment of chronie paronychia is difficult and unrewarding
Qccasionally a granuloma or loose nail will need removal but as a rule
there 15 no ndication for surgical mterference Treatment by pereillin,
even 1f a pemeilln sensitrve staphylococcus has been recovered 1s
disappomnting The most satisfactory results are obtamed by the local
appheation of wntisepties by mradiation or by a combmation of both
these methods Cetavlon 2 per cent m 10 per cent spirit 1s a suitable
antiseptic and twice a day 1t should be worked under the nail fold
An orange stick 1s pared almost to a pomt, and with 1t the suleus
between n-l fold and nail 1s opened up as much as possible  Irradiation
15 given 1 doses of 100 r once a week for three or four weehs This
dosage may be repeated after an mtery 1l of a month

Apical Abscess

The only difficulty m treating this punful condition 13 determning
the site of mncision for the collectron of pus 1s charactenstically small
Farly however a pitch of devitalized shin appears immediately under
the nul, and 1t 15 only necessary to remove this and 2 wedge of the
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and hmitation of mosement The aim of surgery 13 therefore to drun
the sheath through as small an meiston 1n 1t as possible  In the middle
three digits, the proximal end of the sheath should first be exposed
through  transverse shin mncsion n the pilm over the base of
the pronimal phalanx, and the sheath opened Pus 1s evacuated,
mded by “milking” the whole extent of the sheith, and the
sheath 15 then thoroughls ungated with pemeilln solution  This ean
comveniently be acheved with the use of part of a uretenc eatheter
In early cases, especially m those m which the sheath 1s only mildly
distended with clear or semi purulent fluid, this may be all that 1s
necessary  In severe eases, where there 15 an obvious wound or a
pre eustmg pulp mfection of the finger, the wound or the pulp abscess
should be explored the sheath exposed and the sime procedure
adopted the sheath being wrrigated through from end to end

The radial bursa 1s approiched through 2 curved ncision over the
ball of the thumb and the ulnar bursa through a Jateral incision on the
ulnar border of the palm (Fig 8)

Ostertis

‘When the termmal phalanx 1s infected there s usually a sinus
already present on the end of the finger the opeming of this should be
enlarged and exploration carried out through it The pulp 1s charcter
istically replaced by pus and slough, which must be gently removed
The bone itself should be treated conservatively for its powers of
recovery and regeneration are considerable Completely detached
pieces of bone should be removed but gentle scraping of the mfected
portion of the phalanx itself 1s all that 13 necessary Radical removal
of all mfected bone 1s I1l ely to result in a formless terminal phalanx

Carbuncles

Inciston has no place 1n the treatment of carbuncles on the back of
the hand and fingers similar as they are to carbuncles elsewhere The
cutacle early becomes devitalized, and should be removed Several days
later the several smuses coalesce to form one or two large ones through
which the subcutaneous slough may be seen When 1t 15 separated 1t
can be gently lifted out of 1ts bed often 1t comes away with the dressing
Wet hygroscome dressings such as compresses of glycerme and mag
nesium sulphate solution, should be appled daily until the slough

separates Thereafter a dry dressing 1s all that 15 necessary until healing
hns oceurred
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away the edges of the wound to a small extent to ensure that 1t remains
open

Palmar Abscess

‘Wherever 1t mav lie 1n the palm, this abscess should be approached
by the most direct route This wall be indicated by pus already pomnting
through the skin or by the most tender spot A bloodless field 1s
absolutely essential, as without 1t not only may the exact situation of
the abscess not be determined but also important structures may be
damaged Imtially 4 small transserse meiston m the line of the shin
creasts 1s made This will usually reveal subcutaneous pus which may,
howeser, be found to be comng through a small hole 1n the palmar
aponeuros:s from one of the deep spaces In this instance sufficient of
the aponeurosis over the abscess 15 excised to permit thorough explora
tion and drainage and the edges of the shin wound trimmed to a circular
or diamond shipe to prevent premature healing If subcutaneous pus
15 not found the apo
neurosts 1s carefully m
cised 1n the line of the
main structures and the
same procedure followed

Tendon Sheath Infection

Thetreatment ofacute
tenosy novitis 1s dafficult
At best, full function of
the finger may result, at
worst the flexor tendons
may slough away Mid
way between these two
extremes, and probably
most frequently, the
tendons are saied but
adhesions form between
them and the sheath and
movement of the finger
15 consequently 1mparred
to a greater or a lesser
extent

Any lengthy neision
m the sheath will mevit
Fia 288 Incisions for tendon sheath infections  ably result in adhesions




s TENDON SHEATH INFECTION Kz
‘Y d hnmtation of movement The aim of surgery 13 thercfore to drun
s sheath through as small an ineision 1 it as possible  In the mddle
}"} e digits, the prouimal end of the sheath should first be exposed
? ough o transverse shin mesion i the palm over the brse of
» prouimal phalanx, and the sheath opened  Pus 1s cvacuated,
Jed by milkmg the whole extent of the sheath, and the
‘eath 18 then thoroughly wngated with pemeibn solutson  This ean
mvenently be achieved with the use of part of a ureteric eatheter
v early cases, espectally in those in which the sheath 35 only mldls
'stended wath clear or sem purulent fluid  this may be all that s
ccessiry  In severe cases whero there 195 an obiious wound or a
re eusting pulp infection of the finger the wound or the pulp abscess
be explored the sheath exposed and the same procedure
¢ sheath bemng ingated through from end to end

bursa 1s approached through a curied maision over the
b, and the ulnar bursa through a lateral incision on the

the palm (Fig 8)

erminal phalan< 1s infected there 13 usually a mnus
on the end of the finger, the opening of this should be

exploration carried out through 1t The pulp 1s charveter

aced by pus and slough, which must be gently removed
itself should be treated conservatively, for its powers of

y and regenerition are considerable Completels detached

ces of bone should be removed, but gentle seraping of the infected
portion of the phalanx itself 13 all that 1s necessary Radical removal

of 2l sfected bone 1s Iikely to result 1n a formless termnal phalanx

Carbuncles

Ineision has no place i the treatment of carbuncles on the back of
the hand and fingers, stmilar as they are to carbuncles elsewhere The
cuticle early becomes devitalized and showld be removed  Several days
Inter the several sinuses coalesce to form one or two large ones through
which the subcutaneous slough may be seen When 1t 18 separated, 1t
can bo gently lifted out of 1ts bed, often 1t comes away with the dresaing
Wet hygroscopic dressings such as compresses of glycenine and mag
nesium sulphate solution, should be appled daidy until the slough

separates Thereafter a drv dressing 1s all that 1s necessary untl healing
has occurred
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awnay the edges of the wound to a small extent to ensure that 1t remans
open

Palmar Abscess

Wherever 1t may lie in the palm, this abscess should be approached
by the most direct route This will be mdicated by pus already pointmg
throngh the shin or by the most tender spot A bloodless field 1s
absolutely essential as without 1t not only may the exaet situation of
the abscess not be determmed but also important structures may be
damaged Imtally a small transverse meision mn the lme of the shin
creascs 15 made This will usually reveal subcutaneous pus which may
however, be found to be coming through a small hole i the palmar
aponeurosis from one of the deep spaces In this instance sufficient of
the aponeurosis over the abscess 1s excised to permit thorough explora
tion and dramage, and the edges of the shin wound trimmed to a eircular
or diamond shape to prevent premature healing If subcutaneous pus
13 not found, the apo
neurosis 18 carefully m
cised m the Iine of the
mam structures and the
same procedure followed

Tendon Sheath Infection

The treatment ofacute
tenosy novitss 1s difffcult
At best, full function of
the finger may result, at
worst, the flexor tendons
may slough away Md
way between these two
extremes and probably
most frequently, the
tendons are saved but
adhestons form between
them and the sheath and
movement of the finger
15 consequently mmpaired
to a greater or a lesser
extent

Any lengthy maision
1 the sheath will mevit
ably result in adhesions

Fia 288 Inasions for tendon sheath infections
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and hmitation of movement The aim of surgery 13 therefore to dram
the sheath through as small an meision m 1t as possiblo  In the mddle
three digits, the prouimal end of the sheath should first be exposed
through 4 transverse shin naision n the pilm over the brse of
the prouimal phalana, and the sheath opened Pus 1s evicuated,
mded by ‘milking’ the whole extent of the sheath, and the
sheath 1s then thoroughly rmgated with pemeailln solution  This ean
comveniently be achieved with the use of part of a ureteric catheter
In earh cases, especially in those 1 which the sheath 15 only mildly
distended with clear or semi purulent flmd, this may be all that 1s
necessary In severe cases, where there 13 an obvious wound or a
pre eussting pulp infection of the finger, the wound or the pulp 1bscess
should be explored, the sheath exposed and the same procedure
adopted the sheath being irrigated through from end to end

The radial bursa 1s approached through 2 curved incision over the
ball of the thumb and the ulnar bursa through 2 lateral maision on the
ulnar border of the palm (Fig 8)

Osteitis

When the termmal phalanx 1s mnfected there 1s usnally a smus
already present on the end of the finger, the opening of this should be
enlarged and exploration carried out through 1t The pulp 1s character
istically replaced by pus and slough which must be gently removed
The bone iself should be treated conservatively for its powers of
recovery and regeneration are considerable Completely detached
preces of bone should be removed, but gentle serapmg of the mfected
portion of the phalanx 1tself 1s all that 1s necessary Radical removal
of all mfected bone 1s Iikely to result in a formless terminal phalanx

Carbuncles

Incision has no place m the treatment of carbuncles on the back of
the hand and fingers similar as they are to carbuncles elsewhere The
cuticle early becomes devitalized and should be removed Several days
later the several smuses coalesce to form one or two large ones through
which the subcutaneous slough may be seen When 1t 1s separated, 1t
can be gently hifted out of its bed often 1t comes away with the dressing
‘Wet hygroscopic dressings such as compresses of glycerme and mag
nesium sulphate solution should be applied daily until the slough

separates Thereafter a dry dressing 1s all that 1s necessary until healing
h1s occurred
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Erystpeloid
The most important part of the treatment of this condition 1s 1ts
recognition and consequently the avording of meiston No treatment
18 mecessary, though there 1s some evidence that systemic pemeillin
may shorten the course of the disease and pres ent relapse (MacDougall,
1951)
HueH AMNDERSON
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CHAPTER XXIX
THE INJURED HAND

General Principles

THE general principles governing the treatment of hand injunes
differ little from those applicable to general traumatic surgery
Basiealls, the essentrals are

v (1) Efficient surgical cleansing

. (2) Immediate and complete shin cover
(3) The avoidance of mfection by the above means together
with the use of chemotherapy

(4) Early rehabilitation
More so than i any other branch of traumatic surgery an rmmediate
assessment of the expected end result 15 desirable for on the primary
treatment depends the success of the fin1l result The hand 1s 2 most
mtricate structure comprising multiple joints tendons with their
ghding surfaces small muscles closely co ordinated for group function
and nerves and shm of 4 peculiar sensitivity  In a major injury -l
funetion cannot be preserved, and 1t 18 better to have certam basic
functions working well than to try to preserve too much, and so lose
mobility by mfection or sphnting 1n the deewsion as to how much to
sacrifice lies the greatest difficulty

A clear conception of the use to which any hand 1s to be put 1s
essential A labourer needs strength of grip an artisan the ability to
grip between index and thumb and in & musician length and mobihty
of fingers are essential Age 1s an important factor for mn those over 40
procedures involving fixation, such as thenar flaps lend to jomnt staff
ness willingness to co operate 1s vital where any complicated procedure
such as tendon grafting 1s to be considered and the mental capacity
of the patient and his economie situation must be borne 1n mund

Broadly speakmg the hand has two man functions, the holding
of objects between the thumb and fingers—which ma) be termed the
pmeers—and the gnpping of objects between the fingers and palm—
the vice The pincer action requires an gpposable_thumb and a digit
agamnst which 1t can move preferably mobile and preferably on the
radial side of the hand and 1t being = fine movement 1 which tactile
disenmination 1s important the bearing surfaces shonld be covered by.
sensitive hand skan The vice action 18 the stronger of the two and
depends for 1ts strength largely on the breadth of the palm To gnp

amg

~a
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there must be actrv e flexion and extension of the metacarpo phalingeal
Joints of the fingers the fingers should if possible be mobile but if
this 1s not possible thev should be flexed at the proximal and distal
wter phalangeal joints the thumb should, 1f possible retan its move
ment but if fixed should be mn the position of function and out of the
way of the flexing fingers

With these two functional elements mn mind 1t 1s possible to lay
down certan rules for guidance

(1) To preserve all possible length of the thumb, and to provide

for a free range of actrve mov ement at the carpo metacarpal
jomt If the thumb must be fixed 1ts position must be
carefully controlled
To preserve length of the fingers The more fingers are
mvolved and the lugher the level of amputation the more
mmportant every centimetre of length becomes Mobility of
the fingers 1s more 1mportant on the radial side of the hand,
and length on the ulnar
To pre<ert e breadth of the palm The fifth finger 1s the prime
mover m clenchig and grpping, and even a stump of this
finger unsightly as 1t may be, adds greatly to the strength
of the hand
Where hand destruction 1s such that all normal form has
been lost reconstruction 1s still
po-sible so long 1s 2 mobile thumb
stump can be saved A fixed digt
can be built up from the carpus fo
protude the sccond arm of 4 pincers
which 1s far more useful than ny
prosthesis

Each major hand mjury 1s first
assessed with these broad principles
n mmd Before 1ny of the detauls
of techmque are considered one
must form a clear 1de of the func
tion ope 15 aimmg at, and decide
what 1s to be preserved and what

2

3

=

i

b peall W
F1c 291 Case] Traumatic amputation
of the 4th and 5th fingers through them p
jonts The wound was grossh contam
nated with coal dust After excision of the
wound the 4th and 5th metacarpal shafts
were removed to make immediate skin
cover possible

may be sacnificed to provide clean
healing and earlv mobility—one
must m fict male the best of what
the press or the rollers have left
The primary reparr of 1 wound
of the hand 1s essentially no different
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from that of any other wound—swe perhaps that the price pard for
efficient treatment 1 greater  Funectional recovery 1s dependant upon
the avodance of mfection and fibrosis, and this m turn 13 dopendant
upon clewnsmg of the wound and the provision of immediate and
complete shin cover (Figs 13) Wound cleansing means o thorough

Fro 2923 Eight weeks later the wounds were soundly healed and the function was
excellent though the narrowing of the palm had resulied in some lo=s cf power

stertlization of the wound and surrounding sk and a complete excision
of dead and devitalized tissues In this connection 1t should be
emphasmized that 1t 1s far better to saenfice structures which are likely
to endanger the rapid healing or hold up the rehabilitation of the rest
of the hand, unless thewr preservation 1s absolutely essential to the
development of the basic hand functions

Skin Cover

Thus 15 undoubtedly the most important smgle factor in the primary
reparr By one means or another complete shin cover must be provided
at the outset or mfection with its attendant misfortunes 1s mevitable
The means at our disposal are many Broadly speaking, the thichest
cover consistent with safety should be employed and where possible,
and particularly over the bearing surfaces full thickness hand skin
cover 18 most desirable Nevertheless, 1t 15 better to play safe, and
where the blood supply of the base 13 m any doubt and espemally
major crush mjuries where cedema and thrombosis of deeper structures
may extend far beyond the confines of the primary wound thin split
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sk grafts should be employed, with a view to early full thichness
replacement where necessary later There will however be many cuses
m which immediate full thickness repair 1s safe, or m wlich spht shm
repawr 1s rendered 1mpossible by the presence of structures upon which
such grafts will not takhe, occasionally this last difficulty can be over-
come as when one sacrifices a damaged extensor tendon to make a bed
switable for a thin graft but there will be many cases m which full
thickness grafting 18 the method of chowce

Methods of Full-thickness Reparr

In general, the wound should be closed wherever possible by
rewrranging local hand skmn, and here some ingenuity may be needed
Where rearrangement 1s impracticable, shin may be obtamed

(1) by sacrifieing damaged phalanges or metacarpals, m order
to fillet a finger or narrow a palm,

(2) by rotation or transposttion flaps,

(3) by thenar or palmar flaps where the wound 15 confined to
the terminal phalanges of thumb or fingers and where not
more than two digits are mvolved

Sometimes howeier hand skin reparr 13 impossible, and in such cases
a direct flap must be obtained from elsewhere In using direct flaps
as & primary procedure the greatest care should be taken to ensure the
safety of the flap There should be no hesitation m sacrihcaing normal
shin to obtain a safe length breadth ratio the bed from which the flap
was raised and the bare arey between bed and nsert (the ‘return

flap ) must be completely covered by spht shin graft and m the
dressing the flap must be protected from all pressure The acromo

thoracic flap 1s by far the best for texture but 1t 1s not smtable mn 1
woman and 1s not always practicable from a techmeal pont of view

Cross arm flaps are a good substitute though they have the disadvin

tage of growmg hur Abdomunal flaps are not successful exeept m
patients with thin ibdommal walls and m chidren Nerther Wolfe
nor dermatome grafts find a place m prmary repur though both may

be of value in »econdary replacement

The Treatment of the Underlymg Wound
In the treatment of the deeper structures of the hand there are
three essentials w hich must be remembered and to which 1}l procedures
must be contributory
(1) Complete shun cover This 1s so vital a factor that nothing
must be done which may prejudice 1t and 1t 13 frequently
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necessany to sacrifice structures mn order to mahe shin cover
possible

Reduction of the rish of infection to » mimmum The debride
ment must be most ewreful and 1t 18 better to remove
unessentil tissue of doubtful viabihty than hold up the
rehabilitation of the hand by slow healing

Resumption of mobihty at the earliest possible moment
This principle, which 1s of the greatest importance, demands
in effect that the primary operation should be as simple as
possible and should consist of exeision of tissue, stabihization
of bone where necessary, and the provisron of shin cover
Tendon repur though tempting, 13 more often than not
undesirable owing to the mereased sk of mfection 1nd the
aeed for prolonged post operative sphnting W here tendon
lesions are the major considerition as m clein wounds of
the_palm these princrples do not apply and the methods of

repur described by Sterling Bunnell are used
Nerve repur 15 well worth while The amount of buried suture
material 1s negligible, and unless there 1s loss of nerve tissue, splinting
15 unnecessary 50 that this repur will not interfere wath post operatine

moyement

Bone grafting can be very useful to stabilize a fractured finger or
metacarpal and so permit early active or prssive movement, an mtra
medullary bone peg made from 2 disearded phalanx or cut from the
ulna takes little time to mnsert, and 1s often very useful

Minor Injuries

Many of these are trivial in character and reqmre merely adequate
cleansing or excision and suture Where there 15 loss of fibro fatty pulp

tissue partialamputation orexposure
of jomt or tendon other methods
must be cons'dered In many cases
where length of finger or cosmetic
Teasons are not important the quck
est and most satisfactory treatment
will be formal amputation but as
httle should be removed m the
primary operation as possible-—am
putation at a higher level can always
be done later if desired In some
cases however preservation oflength
1s desirable erther for functional or

Fig 294 Thenar flaps—skin taken as
a direct flap from the thenar emmence
to cover defects of the 3rd and 4th
fingers The flap to the 4th finger has
been sutured direct to the nail
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skin grafts shonld be emploved, with 2 view to early full thickness
repl t where 3 later There will however be many cases
m, which mmediate full thuckness repair 1s safe, or m which split skin
reparr 1< rendered 1mpossible by the presence of structures upon which
such grafts will not take, occasionally this last difficulty can be over-
come 28 when one sacrifices a damaged extensor tendon to make a bed
sutable for 4 thin graft, but there will be many cases 1n which full
thickness grafting 1s the method of choice

Methods of Full-thuckness Reparr

In general, the wound should be closed wherever possble by
reurangmg local hand slun, and here some ingenmty may be needed
Where rearrangement 1s 1mpracticable shin may be obtamned

{1) by sacnfieing damaged philinges or mebacarpals, m order
to fillet a finger or narrow a palm,

{2) by rotation or transposition flaps,

(3} by thenar or palmar flaps where the wound 1s confined to
the terminal phalanges of thumb or fingers and where not
more than two digits are myohed

Sometimes however hand shin repair 1s impossable and m such cases
2 direct flap must be obtamned from elsewhere In using direct flaps
as a primary procedure the greatest care should be tahen to ensure the
safety of the flap There should be no hesitation m saerifiung normal
shin to obtamn a safe length breadth ratio the bed from which the flap
was raised and the bare area between bed and msert (the return

flap ) must be completely covered by spht sk graft, and m the
dressing  the flap must be protected from all pressure The acromio

thoracic flap 18 by far the best for texture but 1t 1s not suitable m a
woman and 1s not always pricticable from a techmeal pomt of view

Cross arm flaps are a good substitute though they have the disadvan

tage of growmg harr  Abdommal flaps are not successful except m
patients with thin abdommal walls nd 1in children Nerther Wolfe
nor dermatome grifts find a place in primary repawr though both may
be of value mm secondary replicement

The Treatment of the Underlymg Wound
In the treatment of the deeper structures of the hand therc are
three essentials which must be remembered and to which all procedures
must be contributory
{1} Complete shin cover This 15 so vital a factor that nothung
must be done which may prejudice 1t and 1t 18 frequently
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Flexor Tendons

Fingers (1) Severed flevor profundus between the distal phalanx
and the nsertion of flevor subltmis—primary or delayed primary suture
by remorable stunless steel wire

(2) Severed flesor profundus hetw een the ansertion of flexor sublimis
and tho distal palmar erense—here the mntact sublums w 1ll ensure
useful function, and m most cases the condition should be left alone
Occastonally, as m tho left inde finger of a violinst, 1t might be w orth
replacing the profundus tendon by a thin free graft (toe extensor), but
the rish would be considerable

(3) Severcd flexor profundus and sublmis tendons between these
levels—primary repur 18 not sitisfactory, except under rdeal cond:
tions The primary wound should usually be closed and secondary free
grafting undertahen about five weeks later, when the wound 1s soundly
healed The sublims and profundus tendons are excised as fir bach as
the palm, and the excised sublimis portion used as a free graft from the
stump of the profundus tendon to the distal phalany  alternativels,
palmans longus or a toe extensor may be used for the graft material,
and these tendons have the advantige of bewng surrounded by
Pparatenon

{(4) Severed flexor tendons in the palm, proximal to the distal
palmar crease—pnimary or delayved primary suture by a stamnless steel
bashet stitch 1n each severed tendon 1s satisfactory

Thumb Severed flexor polliers longus—under 1deal conditions
primary suture may be undertaken Alternatively the proximal stump
may be lengthened by a shide at the musculotendinous junction or 4
free graft employed

Extensor Tendons

Primary repair 1s satisfactory  Direct suture by wire or thread may
be undertahen at any level except for the msertion Mallet finger 1s
best treated by splinting where there 15 an associated fracture of the
base of the termunal phalanx which cannot be reduced or m young
people open repair by removable stamless steel wire may be under
tahen but the opertion 18 by no means umversally successful

Major Hand Injuries

Any combination of mnjuries may be encountered and each case

must be treated on 1ts ments A rough elassification may be made

l(xlt;we\;;r as an indication of the type of approach which may be used
g
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Fi16 295 Palmar flap skin tahen from Fic 296 As an alternative method of

the palm opposite the 2nd mp jomt to coverng & thumb defect shin may be

cover & defect of the tip of the thumb taken from the radial side of the index or
mddle finger

cosmetic reasons, and the use of local shin flaps may be undertaken
These are
(1) Thenar flaps (Fig 4)—shin taken as a dwect flap from the
thenar emmence to cover 1 finger stump The finger must be
long enough to reach the site of grafting, and the opertion
should not be considered m the elderly or arthntic, mnual
labourers 1 whom the hand skin 15 thick and horny, are
also unsuitable Two fingers of the sxme hand maj be treated
by this method
Palmar flaps (Fig 5)—shin from the palm over the front of
the second metacarpo phalangeal jom$ to cover a thumb
defect alternately a defect of the tip of the thumb cn be
covered by a shin flap rased on the radinl side of the index
or middle finger (Fig 6)
(3) Cross finger flaps—skin from the dorsum of one finger to

cover . defect on the palmar surface of an ad)acent finger

This method has little appheation because of the rish of

stiffness in the donor finger
Free skan grafts spht shin or Wolfe have a smaller field of application
These grafts are not satisfactory for replacement of the specialized shin
of the pulp surfices or over exposed Jomnts or tendons, but may be used
for replacement of skin loss on the dorsum or palm of the hand

c

Tendon Inmjurzes

In generil the principles of Bunnell are followed and the exact
method to be recommended will vary according to the tendon i olved
and the level of mjury
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the outlook 1s much worse (Tigs 17 19) The thumb 1s usually myolved
1n these cases, but, if one can preserve length up to the base of the
proxumal phalny and a mobile carpo metacarpal jomt, the hand has
posstbilities The essentials are as elsewhere—to get early healing, and
if possible, hand shin cover on the volar aspect The functional result

F16 298 Case 2 Power press mjury
Right hand—Traumatic amputations of fingers All
fingers and the thumb were amputated through the
roximal phalanges
Left hand— Radial half’ jury Tho thumb was
amputated through the 1 p joint and the index through
the proximal phalanx with skin loss over the whole of
the dorsum of the 2nd metacarpal The muldle finger was
extensnelv damaged but had intact shin on 1ts ulnar
side and an intact neuro vascular bundle

Fre¢ 299 R hand Immediate shin Fic 2910 I hand The 3rd
cover provided by acromio thoracic finger was amputated and its
flaps to the thumb 3rd 4th and 5th filleted shin used to cover the
fingers The index stump was cosered stumps of the index finger and
by local flaps thumb The area of shin loss
over the dorsum of the band

was covered by split skin

to be expected 1s 1 pincer action between the thumb stump and a new
fived digit To achieve this 1t 15 necessary to develop a new web by
removing all finger metacarpals except one upon which the new digit
will eventually be bwilt This removal of metacarpals 1s best done as 4
primary procedure to mcreise the amount of hand shin wailable for
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¥io 297 A classification of the commoner types of major hand myurt showmng some
of the methods which may be used in their repsir

Traumatic Amputations

Where severdl fingers are mvolved length should be preserved
and where lacal flaps are not available without further bone section
full thackness cover must be obtamed by diect flaps Where onlv two
fingers are severed distal to the termmal mter phalingenl jonts hand
skin eover 15 possible by thenar flaps but m the monty of eises
eross wrm or acromio thoracee flaps will be needed (Figs 8 14) A hand
m which <l fingers are amputated at thewr bases but m wlich one or
two half inch stumps cn be presersed will still be capable of useful
worh, provided 1t 1@ supple and covered with sound phable shn
(Figs 15 16} The gnip between the thumb and a half mch stump 15 an
efficient pracer and the broad palm can hold down lwrger abjeets for
the other hand to work o W here the amputation 1s through the palm
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Fro 2916 Furst mtention healing

was obtained by split skin grafting

and hand shin cover was provided

over the bearing surfaco of the

mdex stump {not shown) The index

stump provides & useful pimcers
with the mobile thumb

Fic 291819 Late photographs show the degree of function ebtaned

Fioc 2917 Caso 4 Power press
mjury Traumatic amputation of the
paim The level of amputation was
neat the hases of the metacarpals and
the thumb was sovered through the
1p jont Tho thenar muscles were
mtact and thero was every prospect
of a mobile thumb stump Skin cover
wasg obtamned by exeising the 2nd 4th
and oth metacarpals and brnging
hand shin into the web between the
thumb and 3rd metacarpal Iater a
new fixed digit was built up on the
stamp of the 3rd metacarpal using &
cancellous bone graft® covered by
acromio thorseie tube pedicle shin

i

The thumb stump forms an effictent pincers with the fixed d.
depth of the new web 13 adequate el gt and the
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Tz 14

Fius 28 11 14 Photographs
taken B wecks after mjury
show the degree of function
regained Hoth hands are
supple and have full ranges
of active moverent in the
jomnts remaming to them

Fio 12

Fro 2915 Case 3 Power press mjury

Groes destruction of all fingers amounting to
traumatic amputation of index through the
proximal )ghahmx and of the remamng fingers

through the mp joints There was an exten
stve area of skin loss over the dorsum of the
hand
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grp, and, even whero its inter phalangenl movement 13 likely to be nil,
1t 15 well worth preserving with the mter phalangenl jomts fixed m
flexion, provided the metacarpal phalangeal jomts can bo hept mobile
Even where the neurovasenlar bundles to nll the fingers are sesered,
an attempt should be made to preserve the fourth or fifth finger for
this purpose 1f necessary by prolonged cooling Injuries confined to
the radial side of the hand are not uncommon and here the vital
necesstty 1s to provide the thumb with hand shin cover (Tigs 8 14)
Where the mdey 1s mvolved, 1t may well be sacrificed to provide tlus
cover by 2 direet flap and occasionally a smmlar procedure will be
mdicated with the middle finger—the ring finger can mike 2 useful
pmeer with 1 mobile thumb, and the vice action of the hand 15 pre

served -
1

The “Degloved” Palm (Figs 23 25)

Degloving mjuries of the volar surface of the hand are sometimes
encountered The hand has usually been caught between rollers, and
the skan of the palm 1s severed 1round the thenar crease and across
the base of the -
palm and turned L7
distally i one
or more flaps, the
line of cleavage
bemng between
the subcutaneous
tissue and the
palmar fascia
These flaps fre
quently bleed
when first seen, R
lt]l‘:teylzlrf;::t;cle Vig 4824 Cose b Tho degloved palm Homd coughe by the

jurtes are tmportant because perfect
ways die the funciion can be restored provided it 1s realized that extensive
cause of therr palmar flaps based distally are seldom wvisble They may be

retamed for a day or two to get a duer bed for grafting but
death bemg pre should be replaced by spht skin as soon as po:z.slbleg

sumably a secondary venous thrombosis  As 1n degloving mjuries else

where the flaps should be stitched back m position partly because one
cannot be certamn that they will notsurvive and partly because even dead
shinisa useful temporary dressmmg - Against immediate spht shin grafting
18 the fact that the bed 1s very vascular and bleeding dufficult to control

Four or five days later 1t has become clear whether or not the palm 13
viable and by this time the bed 15 more swtable for grafting The

N stre

kXY

14
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cover, and the best width for the web 1s obtained by leavmg the 3rd
or 4th metacarpal The new digit 1s eventually bwlt up by a cancellous
graft enclosed m acromro thoracic shin 1t 1s by no means 1deal in that
1t has a poor airculation and a tendency to breah down at the tip, but
15 to be preferred to a prosthes:s

Multiple Compound Fractures of the Phalanges (Figs 20 22)

In this type of mjury the greatest vamation 1s found between one
case and the next The assoctation of a compound fracture with shin
loss, tendon mnjury or sever
ance of the neuro vasculwr
bundles will often decide the
15sue but where all four fingers
are i olved, something must
be saved In the presence of
2 mobile thumb pincer action
can be retamed by preserving
an 1ndex or mddle finger
Fic 2020 Coso o Bowerpress wyury °PWmP, where these stumps
Multiple compound fractures There was cir  are short  preservation of
camierentl i section il fnges s length x5 vital and_hnd
finger Al fingers had fractures of the proximal ~ 9kin  cover without further
phalanges and all neuro vascular bundles were  hone loss may be obtamed

se‘em:l or badly damaged by ecross finger or filleted
skin flap—for example the muddle finger may be sacrficed to
provide cover for the mdex On the ulnar side of the hand the fifth
finger should be preserved with s much length as possible to give a

Fro 292122 It was decided to rely upon an mdex stump for the pincers and to
attempt to preserve the 4th finger by cooling i order to give & broad gnip to the hand
The final photographs Mlustrate tho pmeer and vice efements of hand function
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Fic 2926 Case
dorsum of the hand with shin loss
There was m addibon damage to the
3rd and 4th extensor tendons together
with the fractures of the 2nd 3rd and
4th metecarpals and of the proxumsl
phalanz of the 3nd finger

Injury of the

Fio 2927 The patient was over 60
and early mobihity was essenbial  Shan
cover was provided by sacnifiong the
frectured drd finger and uamg s
flicted skm az o-flap whilo one of its
phalanges prouided an mntramedullary
graft for the 2nd metacarpal ove

ments were started at once and by
5 weehs o full setiy o and passive Tange
and thrombosis will desvitalize strue  was present throughout the whole

tures outwide the immedinte wound P2 5*‘;1{;’;;{‘;;’;‘:2‘2,‘,{";““e" to
area and so endanger the edges or bed

oftheflap Spht shan grifting s on the whole more satisfrctory , damaged
tendons may be exaised and jomt capsules repaired to make a swtable
bed and early actn e and passn e movements used to prevent inter phal

angeal and partieularly metacarpo phalangeal jambstiffiness Later, when
aliwounds are healed and the hind mobile the split shin may bereplaced
by flap orpedicle under which free tendon grafts wifl replice the tendons
exaised ¢ the primary operation  QOceasonally full thickness eover
can be obtamed by using filleted finger skin, 1t 13 1n thus type of case
that ntramedullary bone grafting ns a primary procedure can be most
caluable Such a graft will stabibze a phalany or metacarpal during
the early post operative phase when actsve or pasuse movements are
so mportant and by gving ngdity to a hand or finger, may make
the appheation of ~ flap or spht shin graft easter

Major Forearm Inyures Affechng the Hand (Figs 28 30)

Under modern condittons of hazard in mdustry nd on the roads one
may be presented with an upper hmb wjury which at first sight
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Fic 2924 25 The spht skin graft 1s later replaced by a full thichness abdommnal
flap as in this case or by a dermatome graft

spht skan graft m 1ts turn 1s replaced two or three weeks later by 1 more
perminent graft Where the abdominal shin 1s of 4 smtable texture, a
direct, flap 1s very satisfrctory though perhaps a dermatome graft will
be the method of choice 1n many cases

Injuries of the Dorsum of the Hand with Skin Loss (Figs 26 27)
Injunies of thus tvpe are among the commonest major hand myuries
and give the least satisfactory results This 1s partly due to the
causative agent which 1s often 2 milhing or sumilar machine and which
cruses multiple jagged wounds often with shin loss and tendon or
jomt mvoliement The mamn revson however 1s that where extensor
tendon and jont capsule are involved fibrosis and jomt stiffness are
hkely to occur partieularly when the metacarpo phalangeal jomnts are
affected Immediate shin cover 1s essential and one 1s faced with the
chotce between a direct fiap and spht shin grafing  Direct flaps have
the =d+ antage that thev may be used over damaged tendons and open
joints but the shin defect 15 not always mn a suttable position and 2
direct flap means a period of immobilization which may cause trouble
later Furthermore onc can mever be certun to what extent edema
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Fra 2026 Case 7 Injury of the
dorsum of the hand with shin loss
There was m addition damage to the
3rd and 4th extensor tendang together
with the fractures of the 2nd Jrd and
4th metsesrpals and of the prowunal

Fi6 2927 The patient was over 80
and early mobility was easenisal  Shin
cover was provided by saenfieng the
fractured 3rd finger ond umng s
filleted. éhin 89 & flap while one of is
phalanges prosided an mtramedullary

phalanx of the 3ed finger graft for the 2nd metacarpal Move

ments were started st once aand by
5 weohs a full actvo and passyve rango
and thromboss will devitilize struc  was present throughout the swhole

bilat; tasely to
tures cutside the mmmedinte wound P24 ““Li{:;;?ﬁ;’;:h‘,{&;f ey
area, and g0 endanger tho edges or bed

oftheflap Spht shangrafting1s on the whole more satisfretory , damaged
tendons may be excised and joint crpsules repaired to make a surtable
bed and early active and passive movements used to preyent mter phal
angeal wnd particulnrly metrearpo phlangealjontstiffness Later, when
il wounds are healed and the hand molnle the spht shn may bereplaced
by flap or pedicle under which free tendon grafts will replace the tendons
exeised 1t the prumary operation  Occamonally full thickness cover
can be obtamed by uwemng flleted finger shan, 1t 18 1 this type of case
that intramedullary bone grafting as 1 primary procedure can be most
valuable Such a graft wall stabihze 2 phalanx or metacwpal durng
the early post operative phase when active or prssne maotements are
50 mnportant and by mvimng ngdity to s hand or finger may make
the apphiention of a flap or sphit shan graft easter

Major Forearm Injuries Affecting the Hand (Figs 28 30)
Under modern conditions of hizard 1n industry and on the roads one
may be presented with an upper b mjury, which at first aight
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Fig 2928 Case 8 Arm caught
mnasaw Multiple compound frac
tures of the forearm wrist and
carpus with full thichness skin
loss oy er the whole of the dorsum
of the forearm and hand from
the elbow down Al neuro
vasgular bundles were severed
save for those on the radial side
of the thumb and the ulnar side
of the 5th finger

F1¢ 29 29 30 The hand was converted mnto a pincer with palm shin i the web and
free shin grafts over the dorsum of the hand and forearm The wounds healed by
first ntention and the split skinwas later replaced by a full thickness abdominal flap
The wrist was then arthrodeacd and finally extension to the thumb and 5th finger
was gained by free tendon grafts s final photographs show that he has an efficient
pmeer hand with accurate postural control He can grip small objects with the tips
of the digits or larger objects by cros ing the digits i the manner of seissors
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appears hapeless  On these oceasions it 19 imperative to assess the
%0 on the brotdest hnes Sk eorver 1s the first and most vital factor,
and can alwavs be achies ed—bs split shan graftmg, by Jocal rearringe
ment by bone shortenung, or by direet flaps coupled porhaps by plate
fixation of the fractures to provide temporary stabihty These pro
cedures may not be without misk, and one should always employ the
safest method apphicable but with modcrn therapeutie awds the nsks
arc not great, and the altcrnatinve of an upper hmb amputation justifies
thar beng tahen  Shim cover 13 not, of course the only frctar The
hmb must be yiable and in the prescnee of n major vascular mjury
amputation may well be mevitable Gnen a viable thumb stump,
however, and o dimt agamst winch it can later be made to move, 1t
should bo possible eventually to reconstruct a pincers of fir more value
to the patient than a prosthesis Tho passive mobihity of the remaining
joints must be mantuned from the start, and tius 18 largely dependant
upon immediate and successful shin cover  Later, sphit shin may need
replacement by full thickness flap or pedicle, arthrodesis or bone
grafting, tendon transplantation or freo tendon grafting nerve reparr
may all have to be performed in turn, but, 3f one can start with sound
phable material npon which to work, the resuits will fully justify the
trouble tahen

Summary

The observance of certan fundamental principles 18 essentinl for
the successful treatment of hand injunics

(1) Before 1ny surgery 13 undertaken, a careful assessment of the
mpury must be made From this and beanng m mind cxtraneous
factors such 1s the physical and mental capacity of the patient and
the type of work for which he can be made fit, o definite plan for
treatment is formulited—and only then s the primary operation begun

(2) The morc complete the physical destruction of the hand, the
more ymportant 13 1t to reduce hand function to the simplest level m
one 8 consideration of the method of repair to be used Basteally, the
hand has two mam functions—the pincers and the vice For the
pracers the minimum requirement 18 an opposable thumb, with es ery
possible centumetre of length preserved and a digit agunst whach 1t
can move—preferably mobile, and preferably on the rachal mde of the
hand The vico depends for 1ts strength upon the breadth of the palm
and wherever posstble some part of the fourth or fifth fingers should
be preserved

(3) The most important single factor in the surgieal repair 1s the
provision of immediate and complete shin cover and this must take

pLt:]
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precedence over all other conaiderations The importance of skin cover
Ties 1n the fact that infection must be prevented A wound will mevit
ably become nfected m this field of surgery if left open, and the
consequent fibrosis will mut permanently the final function to be
expected The methods of achieving skun cover have been discussed
In general hand skin cover 1s the 1deal but, where there 15 any doubt
as to the viability of local flaps thin spht skin grafts are to be preferred

(4) Wherever possible, early mobihity should be mstituted If active
moivement of a jont 1s 1mpossible because of tendon or nerve mnjury,
passine movements should be early and contmmuous to preserve a
receptive field for the repar In certamn cases 1t will be desirable to
stabibze a phalanx or metacarpal, 1n order that early moyements may
‘be undertaken

(5) As 1t 13 mportant that the primary reparr should be directed
towards the provision of 2 soft and mobile hand for the reparative
phase, so also 18 1t essential that reparative surgery should not be
undertahen until a1l the tissues are soundly healed and the mavimum
possible Jomnt mobility has been achieved In this stage also the
operative procedures must be planned—first the full thickness cover
where required, secondly operations on bone, and finally tendon reparr,
and all of them preceded and followed by intensive and continuous
rehabilitation

E MerviN Evans
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AMPUTATIONS

Introduction

For some years amputation surgery has become somewhat static
and advances havo mamly been made n the hmb fitting techmques
In the lower limb 1n particular the surgeon has tended to restrict hnmself
to the two sites of election aboyve and below the knee m accordance with
the desires of the lmb fitting surgeons

There are two mam reasons why this state of affurs has arisen
The great impetus of two world wars and the ensuing large numbers
of hmbless young men stimulated hmb fitting techmques up to the
modern types of mechanical mgenousness which permit « gut and
cumnge frequently mmpossible to differentinte from normal The hmb
fitters ash for a certain 1deal length of stump above or below the hnee
for the fitting of these prostheses and operations have been performed
primarily with this in view  During these adyances i mmproving the
treatment and rehabihitation of the young tnd relatively young limbless
people, the problem of the older patient has been lost sight of and has
been absorbed n the whole mstead of being regrrded as a separnte
problem In spite of the large numbers of vmputations bemg performed
m wartime the commonest cause of amputation bemng necessiry 1z
arteriosclerotic disease It 1s mght that the problem of the joung
amputee should first be solved but 1t does not follow that what 1s 4
desirable amputation for them 1s necessarly the best for the older
mdividuals The second reason 15 the mustaken belief that the only
safe site for nmputation i artenoselerotic gangrene 18 above the knee
at the mid thigh level That this 15 fallacious may easily be shown by
reference to older text bool s of surgery where the supracondylar or
Gnitt1 Stokes amputation was the operation of choice and that below
knee amputations were occasionally employed (Burghard, 1909
Thomson and Miles 1915) Furthermore httle attempt has been made
m the past to rehabilitate the elderly amputes and he has frequently
been discharged from hospital to lus home or to ~ chrome sick bed as
hopeless crrpple to spend the last remamming days mn a state of
mmobility the expectation of Iife being thereby greatly shortened

‘Within recent yers a change has become noticeable m these belefs
Much mnterest has been nroused m the surgery of peripheral +ascular
disease and with this an mcreased Lnowledge of the pathology and
trenbment of the disease processes has become established

397
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precedence ov er all other considerations The 1mportance of shin cover
lies m the fact that infection must be prevented A wound will mevit
ably become mfected in this field of surgery if left open, and the
consequent fibrosis will It permanently the final function to be
expected The methods of achieving shin cover have been discussed
In general, hand skin cover 18 the 1deal but, where there 1s any doubt
as to the viability of local flaps, thin spht skin grafts are to be preferred

(4) Wherever possible, eirly mobility should be instituted If active
movement of a jowmnt 13 impossible because of tendon or nerve mjury,
passive movements should be ewly and contmuous, to preserve a
receptne field for the repawr In certam cases it will be desrable to
stabilize a phalanx or metacarpal 1n order thit early movements may
be undertahen

(5) As 1t 1s 1mportant that the primary reparr should be directed
towards the provision of a soft and mobile hand for the repiritine
phase, so also 13 1t essential that reparative surgery should not be
undertahen unti all the tissues are soundly healed, and the maximum
possible jomt mobiity has been achieved In this stage also the
operative procedures must be planned—first the full thickness cover
where required secondly operations on bone, and finally tendon reparr,
and all of them preceded and followed by intensive and contimnuous
rehabilitation

E MgervyN Evans
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AMPUTATIONS

Introduction

For some yvears amputation surgery has become somewhat static
and advances have mamly been made in the hmb fitting techniques
In the lower limb 1n particular the surgeon has tended to restrict himself
to the two sites of election aboye and below the hnee in accordance with
the desires of the mb fitting surgeons

There are two mamn reasons why this state of affurs has arisen
The great mpetus of two world wars and the ensuing large numbers
of limbless young men stimulated mb fitting techniques up to the
medern types of mechamcal ingentousness which permit + gt and
carriage frequently impossible to differentiate from normal The hmb
fitters ask for a certun deal length of stump above or below the knee
for the fitting of these prostheses and operations have been performed
primanly with this in view  Durnng these adyvances 1 impros ing the
treatment and rehabilitation of the young and relatively young hmbless
people, the problem of the older patient has been lost sight of ind has
been absorbed 1n the whole mnstead of bemng regarded s a separate
problem In spite of the large numbers of 'mputations being performed
in wartime the commonest cause of amputation bemng necessary 13
arteniosclerotic disease It 18 mght that the problem of the young
amputee should first be solved but 1t does not follow that what 1s a
desrable amputation for them 1s necessarly the best for the older
individuals The second reason 1s the mustthen belief that the only
safe site for amputation m arteriosclerotic gangrens 1s above the Lnee
at the mid thigh level That thus 1s fillacious may easily be shown by
reference to older text books of surgery where the supracondylar or
Gritti Stokes amputation was the operation of choice and that below
Iri"}‘lee amputations were oceasionally employed (Burghard 1909
I :}rlnson and Miles 1915) Furthermore Iittle attempt has been made
boas Z xIs)a;t to rehabilitate the elderly nmputee and he has frequently
hopelessc arged from hosptal to hus home or to a chromie sich bed as a
1mmob11¢cn€£16 to spend the last remamning days i a state of
Wit v the expectation of hife bemg thereby greatly shortened
Much mtn Te:eﬁt vears a change has become noticeable in these beliefs
disease azﬁes‘ntzstl}ileen aroused m the surgery of peripheral +ascular
trentim 1s an mcreased hnowledge of the pathology and

ent of the disease processes has become established
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Amputation Surgery m Peripheral Vascular Disease

1 General There nre two mam reqsons for amputation m pert
pheral vasculwr disease  Gangrene necessitates the removal of detd
tissue sooner or later and 1schremic pamn may be so severe that recourse
to amputation 15 necessary when other methods of treatment have
fuled Gangrene 1s rarely 4 cause for immediate amputation nd 1t 15
alwys advisible to mnvestigate the case thoroughly meanwhule con
trolling the infection and attempting to 1mprove the errculation to the
hmb prior to amputation itself Although time spent in this fashion
15 always profitable too long 4 time may be harmful Amputation for
vascular disease 15 uncommon 1n the upper hmb nd aImost All cases
wnvolve removnl of a part of the Jower imb The aim must be rapid
rehabilitation and early ambulation if the greatest success 1s to be
achieved It 1s therefore wrong to heep a patient mn bed for prolonged
periods with a drv gangrene in the hope and expectation that natural
separation will occur

During the penod of investigation attention should be pud to the
following details

Control of Infection  Infection 1s always present in cases of gangrene
but mahes an early appearance in the wet’ types Itisimperative to
control this at an early stage m order to improve the patient’s general
condition for chrome nfection mn an elderly patient may have serions
consequences Treatment consists of local dramnage of pus whenever
present and the mtelhgent use of antibiotics

Control of Hemoglobin Concentration A degree of anemia 15 coramon
and myy be severe It may be secondary to infection, nutntional
deficiency or other causes It 1s important to correct this and to mun
tain a high level of heemoglobin concentration Transfusions of whole
blood may oceastonally be necessary

Local [Preatment The affected limb should be hept as cool as
possible 1n order to reduce the local met1bolism and demand for oxygen
to a mmmum It 1s wise to heep the part exposed and if dressings are
necessary thev should be as hght as possible Local appheation of
surgical spirt assists 1n cooling and drying the part

Physiotherapy It 13 advisable to gne regular physiotherapy to
these patients Stiff joints readily make an appearance unless active
and passie exercises are emploved It 1s of httle value to obtan a
successful healed amputation stump only to find that the lup jont 1s
stiff and hmted 1n 1ts ringe of movements uscle wasting also may
rapudly follow mactivity in bed The hazards of chest complications and

venous thrombosis are now well known and 1t 15 important to stress
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the fact that rehabilitation should start as soon as the patient enters
the hospital

9 Pathology The commonest forms of vascular discase necessitat-
g amputation aro

{a) Arteriosclerosis

(b) Thrombo angutis obhterans

{c) Embolism

(2) Chronic uleeration as a result of venous disease

3 Investigation A full knowledgo of the type of disease, the site
of arterial obstruction, and the extent of the collateral circulation 1s
important before o decision as to the site of amputation 15 made The
follow ing methods are of value in making this evaluation

Oscillometry Tlus will gne mformation concerming the site of
obstruction but little concerning the collateral airculation beyond the
block

Reactire Hypereema  Tlus simple test gnes valuable mformation
concerning the peripheral cireulation

Shin Temperature Tests

Arteriography  Thus 15 of v 1lue 1n showing the exact site of obstruc
tion, the state of the major vessels and collaterals, and the extent of the
circulation to the distal part of the hmb Tt 1s of great assistance in
dearding the level of ampugntion

Plethysmography ~ Although of great value m giving mformation
about the peripheral circulation 1t 1s an expensive and cumbersome
method and 1s of practical importance only 1n Iarge centres

Fluorescent Test Several reports have been made on the use of
fluorescein 1n scratch fluorescence of the shin m order to judge the
viability of shm flaps It may occasionally be of value (Lange 1942
Neller and Schmidt 1943 Neller 1945)

4 The Use of Sympathectomy The aim of amputation surgery
should be to amputate s low as possible and there 1s no doubt that a
sympathectomy enhances this possibthty Sympathectomy 1mproves
the croulation to the skan and subcutineous tissues and what 1s
probably more 1mportant 1t provides 1 dry warm shin which 1s less
Iikely to harbour pathogenic orgamsms This 1mproves the chances of
primary wound healing (Telford and Simmons 1946 Evans 1950,
Edwards and Crane 1951)

Tt 1s sometimes stated that age 1s 4 bar to sympathectomy and that
in general 1t should not be done over the age of sixty  This 1s mncorrect

0ld people stand the operation well and the benefits of the procedure

should not be withheld on account of age In v personal consecutive
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series of over 50 cases of sympathectomy at all ages and with the
majority over the age of sixty there has been one death
5 The Site of Amputation, (Bickel, 1943, MecKittrich 1946,
Guttman, 1949, Perlow, 1949 Smuth 1950) In deciding the level of
amputation 1t 1s important to 1ealize that there 18 a choice of a number
of sites rather than the sites of election above or below the hnee
Particularly m the older age groups the lower the level of amputation
the greater the prospects of ambulation The 1deal 1s the local removal
of dead tissues but this 1s seldom attamable Other varieties of amputa
tion that may be employed according to the cwrcumstanees are
amputations of a toe or through the foot 1 Symes or Gnttr Stohes
operation Before amputatmg at a low level, a very careful assessment
1s necessary and with the hnowledge of the extent of the collateral
circulation, the level of amputation may be judged with  reasonable
degree of accuracy
A sympathectomy 1s almost mnvarably done before amputation
becomes necessary m cases of thrombo angntis obhiterans Due con
sideration should be given to local amputation or a Svme s 1n spite of
the fact that the disease tends to progress and a higher amputation may
become necessarv at a later date
In cases of embolism much depends on the patient s general state
and the pathology of the embolic process Successful embolectomy may
be performed with or without sympathectomy If gangrene ensues a
low amputation 15 usually possible depending upon the state of the
circulation
It 15 1n the large number of arteriosclerotic patients that the deciston
becomes more difficult Boyd (1950) has classified the peripheral
manifestations of artertosclerotic disease mto four man tvpes
(a) Diffuse obhiterative artentis
(b) Secondary pophteal thrombosis
{c) Secondary femoral thrombosis
(d) Distal type
Gangrene may occur m all the various types and 1t 1s mpossible to
assess the level of block or the state of the collaterals by the extent of
the gangrene Each type does have a fairly ty pical arteriographic picture
but the collateral circulation vartes 1n each individual case and depends
to a great extent on the duration of the obliterative process and the
number of smaller vessels affected A climcal examnition 13 not
suffictently accurite in deciding the correct level but coupled with an
arterrogram a proper choice can be made The distal type of the disease
lends 1itsclf particularly to local amputations In general the diffuse
obliterative artentis and secondary popliteal thrombosis are more
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sutable for below hneo operations than tho secondary fomoral throm
bosts tvpo

A Gntti-Stohes amputation 13 suceessful m all cases of arterio
sclerotic gangrene, and a sympathectom) prior to operation 18 not
always essential It 15 a useful operation wluch results in a sound stump
with a posterior scar to which a pylon may bo fitted early Tt 1s readily
fitted with o prosthesis wlich entails stiff legged but stable wallung
This 15 little handieap m the older ago groups The artificial imb 15
articulated for sitting purposes In a personal sertes of 30 eases, sound
healing has been achieved 1n all and no further gangrone has oceurred
at any time

If breakdown occurs following amputations below the kneo 1t 1o
usually the anterior flap of shin which 1s tho cause It 1s advisable to
cut a more generous posterior flap and to make the amputation slightly
igher than the classical site of clection A gencrous bevelling of the
antenor surface of the tibia 13 also wise

6 Operative Techmique Certamn vanations 1n techmque assist in
ensuring sound primary wound healing

Strict attention to asepsis 19 fundamental Wound breakdown 1s
certam if a mnor degreo of infection 1s mtroduced at the time of
operation The gangrenous area should be carefully sealed off from the
operation site and antibiotics used as a cover for the operation

A tourmquet should not be used because 1t may do damage
Deprivation of blood to the limb during the operatne period 1s pre
Judicial to sound healing and the tourmquet itself may do further
damage to an already diseased mam artery If the mam artery 15
Patent at the operation site digital compression of the femoral artery
at the gromn may be applied by an asmstant during the short period
required for the securing of the main vessels

Dramnage should not be necessary Complete hzemostasis must be
achieyed prior to wound closure and the presence of a dramn may
Interfere with healing of the shin flaps It maj also be a source of
mfection

The scalpel should be used boldly and ncisions made down to bone
g:merous small cuts with the kmife do unnecessary damage to the

Sues
butThe shin should be approximated loosely with mterrupted sutures
the ef;'r;:tthappomtmn 13 1mportant The stump should be sealed at
the sotins ae; eo;::ratlon and should not be disturbed for 14 days when

moved At this time 1t may be advisable to leave a

fow sutures m place for a further perrod
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Refrigeration Angesthesia

Refrigeration an-egth has been recc ded by some particu
larly 1n cases of severe mfection It has the advantage of reducing
toxic absorption from the gangrenous area but it also has certam
dravwbachs With the latest advances m an-estheties 1t 15 doubtful
whether this method will become general practice (Kirz 1944 Lange,
and Hemnbecker 1944 Pratt, 1949 Lange, 1950)

Surgery 1 Diabetic Gangrene

Infection 1n the diabetic 13 common and particularly so if the disease
1s uncontrolled  Severe sloughing and gingrene may result if treatment
18 delayed

Primary treatment should be directed towards control of the
diabetes by the usual methods and also the locahization of the mfection
Extensive whitlows are common nd if pus has formed adequate
dramage should be mtreduced mmmediately Antibiotics should also be
employed The mortahity mn diabetic gangrene 1s higher than other
forms and this 18 because of the mncrensed severtty of the mfectnne
process

The posstbilities of low amputations heve been extensnely explored
and surgical opinton 1s m some agreement 2bout the prospects of success
Grunberg and his co workers (Grunberg ef al , 1951) recently reported
2 series of 50 successful cases where a toe or part of the foot had been
1emoved The below Lnee amputation 1s employed frequently by other
surgeons (Gilbert and Havinovier, 1950)

If the cases are mnyestigated fully, extensis e arteriosclerotic changes
are usually found ind m fact the diseise 1s really arteriosclerotic
gangrene complicated by diabetes Grunberg suggests that the diabetic
cse usually prospers with low amputation because the collateral
cireulation 18 fully diated but the reason for this 1s obscure However
1t does suggest that low amputation m the arteriosclerotic subject
should be attempted more often particularly mn conjunction with a
sy mpathectomy

When the diabetes 1s controlled and the cirenlation i estigated
defimtrne amputation should be employed Not infrequently the
degree of infection 13 such that 1mmediate amputation 1s essentral to
overcome profound tox-wemia which otherwise would ciuse an early
death

Amputation Surgery in the Upper Limb
In the upper mb advances are steadiy made n the development
of a satisfactory and useful prosthests The difficulties are great and
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several methods have been mntroduced n an attempt to afford the
patient control over lus artificial mb

In tho preparation of the stump 1t 13 of great importance to preserve
the elbow jont at all costs, for a prosthesis can be fitted to a stump
only 1} m beyond the mnsertion of the biceps muscle W hen the elbow
jomt 18 lost neoarthrosis of the humerus may bo attempted as deseribed
by Gillis To cnsure non union of the humerus the ends of the divided
bone are burnt with the electro cautery

Amputation may be necessary in brachal plexus mjuries and the
operition of chotce 1s amputation 6 to 7 1n below the acromum com
bined with an arthrodesis of the shoulder

Kineplastic surgery (Henry, 1928, Bergmann, 1946, Magee, 1946
Gillis, 1948) has been employed by many m 1n attempt to utilize the
forearm muscles after a distal amputation has been performed The
object 1s to make a shin tunnel i the muscle belly and to divide the

('ltta/chmcnt of the muscle distally The operation was developed by the
=" Germans under the stimulition of Sauebruch but 4 number have been

performed 1n England and America  According to Gilhs the degree of
control of the prosthesis 15 impressive The disadvantages are many,
the plastic tunnels are difficult to prepare and the prosthesis 1s not so
well developed as that for the more formal amputations Furthermore
many amputations are performed mn septic cases or sepsis hag intery ened
with consequent muscle destruction and fixation

Krukenberg s operation converts the radius and ulna into two jaws
of a crocodile forceps This ngamn was employed extensively by the
Germans and the advantages are that tactile sensation 1s retaned and
a prosthesis 1s unnecessary The maimn disadvantage 1s the unsightliness
of the stump and patients themselves nre unwillng to have the
operation

The medern prostheses now developed are extremely fine nd the
amputee 15 able to hold his own with other workers A mechameal
hand has been developed at Roehampton with remarkable control and
ease of function
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