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Vi FORCWORD

The defimtion of surgery 15 even more difficult  Surgery 18 the
treatment of di eases or injuries by manual preeesses, and s
greatest adivance took place after Lister had showed the way to
combat mfection and allowed surgeons for the first time to repur
remould and transplant as well as to neise and excise and to earry
their enterprise mto ll regions qf the body  For thirty years they
explored and mvented  But tht adsances in operatrve surgery were
almost complete thirty ycart ago and further desclopment has
been 1n the nature of detuled improvement except for the growth
of certamn speeinl branches wlneh has been made possible by
discotertes m fields other than those of operative method  Surgieal
techmque has improved no whit n the Iast quarter of a century
It 1s true that in the first two decades of the twenticth century good
technicians were 13 nncommon as bad ones are to day but the best
operators of 1910 were every Wt as shalful s the best of 1950 That
the worl bemg done to daj 1s better in every way the operations
being undertaken greater mn scope and severity the operative
mortality and the post operitive morbidity mfinitely less and the
functional results of intersention better beyond computing 1s due
to the development over the years of drugs apparatus and aneillry
methods that have made the surgeon s tash easier and safur  to
mtravenous medication  to improvements in resuscitation, par
trcularly to the perfection of methods of transfusion of storing
blood and of preparing blood substitutes  to an appreciation of
the problems of flmd and electrolyte balinee to the use
of intestinal decompression  to the wtroduction of electro
coagulation and of improved electrical and optical instruments  to
better materials for fixation ligature and suture  to the discovery
of the chemotherapeutic and antibiotic drugs to methods of
preserving hiving tissues apart from the body above all to the
great developments that have taken place in the science and art of
anmsthesia

To survey this field adequately requires two things wide know
ledge and an independent judgment and very few surgeons possess
both of these attributes and none of them possesses them for very
long They have a wide knowledge at the time when they themsely es
are preparing for 2 higher exammnation and for some time after
wards when they are helpmg to prepare others but as the years
pass by they tend mestably to confine their study to those aspects
of surgery to which eireumstances or their talents or mterests lead
them and their hnowledge becomes decper but less wide The
have an mdependent judgment when as advanced students they
have the understanding to assess without personil bias  They stand
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T FORI WORD

1 had fimshed 4 chapter 1t was already due for revision  In aght
ests 1 tmushed onlv four new chapters to my satisfaction and
det ¢ he omstint cncouragement and nexhaustible paticnee of
A by Fowas finally foreed to nbandon the tisk and hand over

*o t {rend Harold Ldwards
¢+l be out of place for me to praise the admirable manner
1~ I'lwards has accomplished lus tash, but 1 would say, as
n 1 mterest i the bool 15 that of a parent for his firstborn,
Yo d o oot grateful to him for the way 1n which he has brought
¢ « luty su o sful miturity and established st 1n the fore of
e st 1ard werhs i surgers and I wish him and lis book all
sut

HENEAGE OGILVIE
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PART I-GENERAL

CHAPTER I
WATER AND ELECTROLYTE METABOLISM
A W WILKINSON
The General Metabolic Disturbances afte; Injury

Durnva the last ten years numerous attempts have been made to
overcome the catabolism of body tissues especially of proten,
which 15 such a promiment metabolic feature of the first week after
operation These experiments have met with varymng degrees of
success However 1t 1s now widely accepted that the post traumatic

catabolic phase ’ of nutmtion 1s part of the normnl response to
mjury by a well noursshed living body, and that this response
cannot be much modified bt any of the measures which have been
tried including the prevention of starvation by muntenance of
calorie intake and the provision of an abundant supply of whole or
hyvdrolysed proten It has also become evident that the protein
catabolism 1s only one aspect of a very complicated but entirely
normal reaction which appears to provide the raw matenals of the
inflammatory response to injury and to infection

Apart from the circulatory and psichological disturbances the
earhest change seems to be the mobihization of water and its
associated potassium from unmjured cells  This potasstum s
evereted in hugh concentration in the urme and thus probabls
renders water derived from the cells av-ulable for the mamtenance
of such essential purposes as insensible loss through the shin or 1n
the expired arr  This loss of potasstum lasts from about six or
twelve hours until tharty sinv hours or more after injury After
severe mjury unmAary output is alwavs dimmished and man cease
iy for tuelve hours or more  When urine formation re~tarts
the daily output 1 usually reduced for the next week orso  During

this time thare 1s reduction also in the quantities of sodium and o?
chloride which anc exercted in the unine exch div  thewe rerductions
oceur regandless of the quintities of rodium and chlorde w hich are
mpested or admim tered In well nours hed subjects the urmnary

output of mtrozen res ~harph wathin about twenty four hours
M R s ap 3

1
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EFFLCTS OF STARVATION 3

able to believe that the extensive metabolic changes and alterations
n the distribution of body water and 10ns may be controlled by
adrenal hormones
The great varation i methods of post operative treatment in
different surgical clinics and the similanty of the average results
of these many methods mdicate that i some respects the patient
recovers 1n spite of the treatment It 1s usually only when some body
constituent, such as water, sodium potassium or protem 15 grossly
defictent or when fat 1s excessive, or when there 1s disease of
important organs, such as the liver or hidneys, that the body 1s
unable to produce the complex endocrinological and metabolic
response to injury on which survival depends Because starvation
and the restriction of drinking are so common after severe operations,
Lnowledge of their effect on normal men helps us to understand the
effects on surgical patients
In a temperate chmate the daily water requirements can be
divided mto those for essential extrarenal purposes—insensible loss
ag vapour by diffusion through the shin and in the expired air—and
renal requirements for urine formation Dubois (1927) estimated
that the 1verage msensible water loss was 0 5 gm water per hilogram
body weight per hour or 840 ml per day for a 70 kg (11 stone)
man a sumlar figure was obtained by Gamble (1946-47) This
13 the primary water requirement which must be satisfied regardless
of other needs and abnormal losses  Up to 200 ml of water per day
may be lost in normal faces but much larger quantities are lost in
diarrheea  The dauly volume of the urine depends primarily on the
quntits  of solutes resulting from metabolism which require
excretion by thekidney  this will vary with the niture and quantity
of food consumed or the type of starvation and the metabolic state
of the patient The volume of water required to carry away these
solutes 1 turn depends on the concentrating capacity of the
mdinidual hidnevs  The mintmum volume for healthy adults 1s
between 500 and $00 m1 per day  Urine volumes greater than this
are usually duc to the consumption of water in excess of the mintmal
requirements  The total datly basal requirement of water 1s thus
about 1500 ml It 1s a common chineal error not to make a duly
allowance based on the actual bodv weight of the patient for
meenable water loss  Fortunately this 1s usually amply com
pensated by the generous 1deas whick prevail regardimg the average
dauh volume of urine and thus of the necessars water intahe i
When a normal man 1« deprivedd of both water and food about
200 ml of water are obtamed from the oudition of body fat and
protem but the remaimmg 1300 ml must come from extracellular

1~z



2 W ATLCP AND FLFCTROLYTE WFTABOLISV

after operation id remuns reater than before operation for 2
pertod of from five to ercht davs  this incrensc m mitrogen excretion
does not occur m patients whose body protemn content has been
greatly reduced by previous under nutrition  After about a weeh
ther¢ 15 usually an mcrease n the daly urnary volume and a rise
m the juantitics of sodum and chlonde which are excreted  the
daily urary mtrogen excretion falls and there 1s gencrally slow
nise n potassium exerction By about the end of a fortnight after
operation all these changes gradually pass off and urmary volume
and composition return to normal

The post traumatie retention of sodrum  chloride and water occurs
at a time when the formation of an mmflammatory exudate requires
the provision of a large volume of extracellular fiud  the normal
post operative renal conservation of sodium and water results i a
measurable merease m extracellular flud volume which lasts for
about as long as does the mflammatory reaction Fox and Baer
(1947) showed that in the injured ammal sodium and water were
transferred from umnjured to mjured tissues the sodium content of
which rose and potassium content fell each shift of cations bemng
accompamed by appropriate quantities of water Simlar large
shifts of body flmds are now climeally recogmzed n thermal burns,
m extensive mjurtes of iimbs such as compound fractures and 1n
peritomtis 1leus and from mtestinal fistul®e  The provision of very
large volumes of mflammatory exudate from the existing flds and
tissues of the mnjured individual s own body causes a severe disturb
ance of internal equibbrium  An mflammatory reaction to injury or
irntation 1s found i most forms of living tissues and 13 a fundamental
requrement for survival Therefore 1t 1 hardly surprising that the
means of reducing or modifying the intensity of the reaction has not
yet been discovered However 1t 1s hnown that previous under
nutntion will reduce the output of nitrogen after injury by dimimsh
mg the quantity of protem tissue available for catabolism After
operation the prolongation of dietary restriction especially
tegard to calomes will merease the perod dunng which proten
tissue 13 broken down as will also infection and wound disruption
The renal conservation of sodium and water oceurs in spite of an
abundant provision of these substances, and may give nise to the
retention of large quantities of sodum and water

Recent worh has linked these changes mn bodily composition and
unnary constituents with the sudden reduction wn the number of
creting csmopbl whih i b aeated i severe g
products of adrenal cortical hormone 12:?:{0;‘;:5 utlgf vanous end

seems reason



EFFECTS OF STARY ATION 3

able to believe that the extensive metabolic changes and alterations
w the distnibation of body water ind 1ons mav be controlled bv
adrensl hormones
The great vamation in methods of post operative treatment in
different surgical climes and the stulantv of the averige results
of these manv methods indicate that m some respects the patient
recovers in spite of the trextment It 1s usually onlv when some bodv
constituent, such as water sodwm, potassium or protem 1s grossiv
deficient, or when fat 1s excessive, or when there 1s disense of
umportant organs such as the liver or hidnevs that the bodv 1s
unable to produce the complex endocrmological and metabohie
response to mjurv on which survival depends  Bectuse starivation
and the restriction of dnnkimng are so cormon after severe operations
knowledge of their effect on normal men helps us to understand the
effects on surgical patients
In a temperite clmate the dady water requrements can be
drvided mto those for essential extrarent] purposes—imnsensible loss
as vaponr by diffusion through the shin and 1n the expired tr—and
renal requrements for urne formation Dubois (1927) estimated
that the average mnsensible water Ioss was 0 5 gim whiter per hilogram
body weight per hour or 840 ml per dav for 1 70 kg (11 stone)
man a3 simlar figure was obtuned by Gamble (194647) This
1s the primary water requirement which must be satisfied regardless
of other needs and abnormal losses  Tp to 200 ml of water per dav
may be lost m normal freces but much larger quantities are lost 1
diarrheea  The daily volume of the urine depends primanly on the
quantity of <olutes resulting from metabolism which requre
excretion by the hidnev  this will varv with the nature and quantity
of food consumed or the tvpe of starvation and the metabalic state
of the patient The volume of water required to carrv away these
olutes 1 turn depends on the concentrating capacitv of the
ndinidual hidnevs  The mmmum volume for healthv adults 1
between 500 and $00 m} per dav  Urmne volumes greater than this
are usually due to the eonsumption of water 1 excess of the mummal
requirements  The total daiy basal requirement of water 15 thus
about 1500 ml It 15 a common chimeal error not to make a dails
allovance based on the actual body weight of the patient for
insensible water los  Fortunately this 15 usually amply com
pensated by the generous rdeas whuch prevail rezarding the aserage
duly volume of urine and thus of the neceAar :\\’ntet wtake s
‘2\\:\‘::"[" :r::r:::lamnnbh deprnved of both water and food about
protemn It o re obtamed from the oxidation of body fat and
¢ remaning 1,300 ml must come from extracellular

12



4 WATLR AND LLLCTROLYTL MLTABOLISM

and mtracellular flmd with an accompanymg loss of sodium and
potassium  Potassium 15 lost at a fairly constant rate, but after
three to five days sodium 1s conserved by the hidneys so as to
maintam the volume of extracellular flmd and all the water 1s then
obtamned from the cells after njury sodium 18 usually retuned
from the first dav  Dehvdration by thirsting probably  causes
death when between 30 and 40 per cent of body water has been
lost thisis equivalent to 15 to 17 litres in a 70 hg (11 stone) man,
which at 1300 ml per dav will be Jost 1n ten to thirteen davs

W hen food 1s withheld but ample water1s provided fat and protem
are still catabolized to provide calories but body water 1n addition
to that mn the catabolized tissue no longer need be lost If
addition 100 gm glucose are provided each dav, the catabolism of
protem tissue 13 reduced Letosis 13 prevented and the quantity of
solutes requiting excretion mn the urine 1s reduced and the mmmum
urinary water requirements are thereby halied No more than
100 gm glucose need be provided because this quantity reduces
protem catabolism to the mimmum rate of 40 gm per dvy The
provision of 100 gm glucose per day as 2 hitres of 5 per cent glucose
solution will provide a large surplus of water as well as optimal
metabolic conditions for survival in a fasting, normal person

After severe accidental or surgical mjury most patients lose
therr appetite for food for up to four days but there 15 usually
mtense thirst throughout this period  This thirst 1s not relieved
by the intrasenous administration of glucose solution or sotonic
salme and 13 possibly due to the mtracellular dehydration resulting
from the mobihzation of intracellular water and its associated
potassium  During, the first three or four days after operations on
the alumentary tract the free consumption of water 1s undesirable
because absorption and intestinal motility are imparred and the flmd
consumed accumulates and leads to distension of the stomach
When drmhing 15 alloved but accumulation of the water 1s
prevented by continuous or mtermittent gastric aspiration gastric
and 1ntestinal secrctions are removed with the water or other flmd
which has been drunk  If 1t 1s necessary to continue gastrie aspira
tion for more than forty eight hours this ndditional loss of
electrolste mav accelerate or preapitate potassium defictency 1n
patients who have alreads been depleted of this ron by repeated
vomiting before operation Thirst 15 best relieved by “ashmg out
the mouth frequently with cold watcr and after partial Lastrectomy
drnhing may rafcly be forlndden for twenty four to forty eight
hours

The intravenous admmstration of glucosc solutio bably



WATER INTOXICATION 5

unnecessary unless drinking 1s tmpossible for more than forty eight
hours after operition  Because renal conservation of sodmm 1s so
efficient after mjury, m the absence of abnormal losses there 1s no
real need for sodium wmtake unttl the end of the first weeh after
operation when it will be adequately provided by the consumption
of food Salme should not be admmistered even when gastric
aspiration 15 necessary, unless the quantities of flmd removed are
very large or cause reduction of blood volume Severe water and
sodium depletion can usually be corrected before operation i
undertahen  The correction of potassium deficrency 1s dealt with
iater

Water Intoxication

Tmmediately after the war of 193945 there was a marhed increase
m the frequencs with wlich the intravenous admumstration of
sanous flnds espeosally sahine was employed  This has now given
place to a more conservatine and entical use of these flmds and
cedema caused by excessive infusions of salme 1s much less common
This tendency to restriet the use of saline has sometimes led to the
emplovment of larger quantities of glucose solution which are
believed to be comparatively mnnocuous  However, m association
with sodium deficienes, or when diuresss 1¢ delaved duning the first
weeh after mjury or operation in patients aged more than fifts
seirs or when renal function 1s impaired, the rapid mnjection of a
large volume of glucose solution can Jead to a state of water
intovication

The danger of puslung flmds 15 too little recogmuzed and
severe clinseal disturbances have been recorded after both reetal
and oral administration of water  There mayv be stupor confusion,
amnesia and coma  there are o comstant motor neurofogical
cffects  but twitchings of the fice and Limbs are common and
convulsions of ¢pdeptiform tvpe may occur  The dwturbance 1s
not due simph to rarsed mtracrimal pressure but to & raprd ditutson
of the extracetlular sodirm which upeets the normal equilibna at
the cell membrane and lewds to a trinsfer of water into the cells
e ing hvpotonesty of the mtrcellular fwd and disturbinee of
coll function  Ghdemn i not invarably present because rapul
admnsstration rather than 4 Irge exeess volume of water 15 the
ymportant fictor and the water 1s widely distnbuted 1 the cells
and i thar envronment This dr turbance s treated by the
<toppage of further admmstrition of water whech may be follow ed
1{‘\‘ :::;::::x::xx‘\?nn::‘:a :::“c’x(l:tt;;urll:t;;h( rtaed water

e slow intrasenous



6 WATER AND DLECTROL}TE METABOLISM

injection of hypertome (2-5 per cent ) saline until symptoms ure
relieved (Z mann and Wangensteen, 1932  Bashimns ef al,
1952)

Potassium Metabolism

Until about 1945 climeal interest mn potassium metabolism was
hmited to 1ts possible toxic action 1n the late and terminal stages
of sesere shoch caused by injuries such as burns, and the existence
of low serum concentrations mn Addison s disease and Cushings
syndrome and 1n rare cases of alhalosis or infantile diarrhcea  The
m estigations of Darrow (1945) and his assoerates on the treatment
of infants with diarrheea showed that 1n this condition there was a
migration of potasstum out of the cells which could be resersed by
the admimstration of potassium salts Subsequently the appheation
of their work to other disexses showed that potassium deficiency was
a good deal more common i surgrcal patients than had been
previously suspected (Randall ez @l 1949  Evans 1950), and 1t 13
now evident that mild degrecs of potissm deficiency may be
responsible for a large amount of indefimte mvalidism and sluggish
convalescence

In the body of 170 hg adult there are about 150 gm of potassium
97 per cent of which 1s situated m the cells 1n a concentration of
about 150 mEq per litre the remamung 3 per cent bemg 1n the
extracellular flud 1 a concentration of only 40 to 55 mEq, per
htre  It1s probable that about two thirds of mtrscelﬂm'—fr";(;aq‘s;mm
is loosely bound mn a protein complex and does not readily change
its situation but the remamnder together with the extracellular
potassium moves freely between the interior of the cells and therr
surrounding medium  The old belief that the cell membrane 13
impermeable to sodium and potassium must now be abandoned
because recent work by Cooke et al (1952) has proved that in severe
alkalosts associated with potassium deficiency large quantities of
potassium may be transferred out of the cells and be replaced by
sodium and hydrogen 1ons  During cellular catabolism 1n starvation
and after severe mjury potassiim 1s lost from the cells whereas
during cellular anabolism 1n refeeding after starvation potassium
moves into the cells  a strikung example of rapid potassium uptake
by the cells from the extracellular fluid occurs during the treatment
of diabetic acidosis when 1t may be so rapid as to depress the extra
cellular potassium concentration well below the normal range

The normal daily ntahe of potassium 13 about 2-3 gm
(75-100 mEq ) between 2and § gm are secreted into and reabsorbed
from the alimentary tract and 2-3 gm are excreted into the urine
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Thus mtake 18 balanced by output 1 the urme and although in
health the body content of potassium changes httle, there are Irge
daly mosvements and exchanges of potissium mn the body for the
normal mtake and output are each rather larger than the whole
quantity of potassium m the extracellular flud  The maintenance
of o normal quantity of potassium m the body depends on a stead)
mtake because there does not appear to be a renal conservation of
potassium 1n depletion such as exists i the case of sodium  Duning
starvation when calories are derned from the catabohsm of fixed
tissue which contains potassium, survival depends on this abihity
to excrete potassium 1n the urine , 1if this were not possible, death
would ramdly ensue from the accumulation of potassium i the
extracellular flmd resulting in elevation of the potassium concentra
tion  Berlner et al (1950} believe that urinary potassium excretion
18 largely independent of both plasma concentration and the rate
of glomerular filtration
The daly loss of 2-3 gm potassium m the urine continues even
when mtake of potassium 1s reduced or stopped, or when there are
abnormal losses of potasslum 1n vomitus, gastric asprations,
diarrheea or discharges from intestinal fistulz  Since the concen
tration of potasstum i the mtestinal secretions exceeds that of the
extracellular flmd potasstum must be mobilized from the cells to
replace that lost in these sccretions and in the urme  Despite the
daly loss of 5 or 6 gm potassium the plasma concentration remains
steady unti] the mtracellular deficiency becomes very large  Darrow
(1945) estimated that 25 per cent or more of the imtial content of
about 150 gm mght be lost 1n this way  The replacement of losses
of this magnitude may be difficult and may take up to two weehs to
accomplish
The large losses of potassium sustamed by repeated vomting or
by prolonged gastnic aspiration have been studied clmeally and
experimentally by VWebster et al (1950) They believe that such
potassium losses which appear to diminish intestinal motihty may
exaggerate 80 called paralytic slens  In addition there appears to
be an increase m the volume of gastric secretion the potassium
content of which 18 undimimshed slthough the sodium and chlonde
concentration mav fall As others (notably Gamble 1946-47) have
pointed out the intravenous adnmumstration of glucose solutions or
n;olomc saline aleo inereases the urnary exeretion of potassium
Potassium deficits and intracellular hyvdration cn be restored only
if potassium salts are adminstered
Pﬁfm(::‘:glnrm of potassium deficicney 1s difficult because of the
} ntracellular situation of body potassium and the
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Inck of any climeally convement means of measuring the total
quantity of potassium n the bodv  With the nd of the flame
photometer the ramd mewsurement of the concentration of
potassum i biological flurds 15 now possible but the routme
appheation of such meisurements 1 still uncommon in patients
subjected to gastric spiration or with losses of flud cansed by
diarrheea or mtestinal fistula  The eirhest mgns are probably
drowsiness poor appetite muscular weihness and low grade ileus
In the fulls established state, drowsiness 15 mtense and muscular
weakness1s vers marhed the patient Iying slumped in bed ineapable
of heeping s ¢yes open or of speaking more than a few wordsat a
tume There may be urmnary mncontinence and difficulty m swallow
g the blood pressure and pulse rate are low and the sl loobs
dirty  The serum potassum concentration 13 not myanably
reduced esven m advanced potasstum deficiency because the extra
cellular potassmm 15 onh 2 very small part of the total bodv
potassium and 1s the result of the combimned effects of external
loss 1n the urme and 1n lost bods flurds on the one hand and of the
mobihzation of cellular potassizm on the other hand  apart from
this balance yanations in extracellolar fluid +olume alter the serum
potassium concentration and reduetion m extracellular furd whieh
18 particularhy hable to follow the rapid loss of gastro intestinn}
secretions raises serum potassium concentration even when total
extracellular potassium 1s reduced Measurement of the hxmatoerit
gives valuable assistance m the interpretation of the serum concen
trations of sodrum brearbonate and chloride as well as of patassium
After extracellular flid volume has been increased by the
mntravenous adminustration of saline or even of a flmd which
contains potassium salts 1t 15 not uncommon to find that the serum
potassmim concentration has fallen becanse of dilution of the small
guantity of extracellular potassium by the adminstered flud and
also because of an increased rate of exeretion of potassiim in the
urine

{ Potassium deficiency mav lead to abnormalities of the electro
eardiographic tracing, but thesc changes are nerther imvariably
present nor always related directly to the sevenity or duration of the
potassium depletion and cannot be regarded as more than con
firmatory evidence of depletion  the 4_of more value in
diagnosing _potassrum excess than deficiency Because severe
potassium dehciency may exist when both fhe surum potassum
concentration and the EC G tracing are normal 1t seems wise to
rely for diagnosis chiefly on chinical susprcion arcused by unnsual
drowsiness and muscular weakness 1n 2 patient who has a knawgn
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history of prolonged loss of body fluds by vomutmg, aspirttion or
from 2 fistulr

Mild potasstum defiexts recult from all tvpes of mury and nflam
mation and can be satifactorily replaced by potassium consumed
n the ordmary diet during convalescence, the widom of our
ancestors 1n preseribmg fruts and frnt juices beef and chichen tea
broth and thin soups for the com alescent patient has been endorved
by anahwas of these imald foods winch show them to contun
relatnely Jarge quantities of potassium salts  Provided that rymd
replacement 15 not essential more ses ere defieiencies ¢n be repliced
by the oral admimistration of potassium chlonide i doses of 1 gm
(13 mEq K*) upwards to a total of 12 gm (156 mEq K*) per dan
When there 1s coma or extreme drowsmess with anorenia in an
unco operative patient parenteril admumstration of potassum salts
becomes necessary at least in the mutral stage of treatment l_!g_ﬁm
an_mtravenous infusion of fld contamng pot issium as started, a
urmary output at the rate of at Jeast 500 ml_per twenty four hours
niust be ensurcd 1f necessary by the mfusion of glucose solution
1 order to allow for the excretion of any excess of potassium which
miv be madyertently administered . this avoids the_extracellular
accumulation of potassium leading to serum concentrations exceed
mg 7 mEq per litre which eause severe conduction disturbances
of the eardine musele and may lead to cardine arrest 1t 1s always

wise to record the pulse rate every hour during potassium mfusions
and if 1t slows unduly to replace the potassium solution with glucese
solution  Potassium <alts should not be admimstered durmg the
first forty eight hours after injury or after the onset of an mflam
matory reaction to mjury because there normally 1s a large diuresis
of potassum during this period or i the presence of anuna, marked
ohiguna or other severe disturbances of renal function
Potassium deficieney mav be agcompamed_by_alhalouis when_the
cause 13 prolonged yvomiting of gastric aspration, or_by acidosig
when it is due to diarthan_ 1he anton to bo admumstered with the
potassium should be varied according to the accompuving dis
turbance  In potassum deficiency accompamed by alkalosis
potassium chloride 15 usually emploved the usual method bung to
add 20 ml of o concentrated solution (10 per cent ) of potassium
chloride to each 500 ml 1sotomc glucose rolution thus provadig
4 gm potassium chlonde (52 mig hY) per btre Because n
potassum defiaency with alkalosis thoee s a sluft of sodwm mto
the cells which ronders the alhakoas reastant to saline therapy
afone 1t s esentinl that potassium chlonde e admaistered fent
before any rodium clilorade 1 gas o af mprovanent 14 to be nchicved
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Later when some potissium has been replaced, the concentrated
potassium chloride may be muzed with 1sotome galine nstead of
glucose  For the correction of potassium deficieney combined with
acdosts Darrows K lactate  solation contamning 27 gm
potassium chloride (35 mEq K+), 40 gm sodium chlonde and
52 gm sodmm lactate per tre 1s best The rate of mtravenods
admimnistration of solutions eontrnmg potassium should nat exceed
20 mEq potassium per hour and considerably less than this rate 15
usually advised Darrow has estimated that up to 35 mEq
potassium per hilogram body weight (245 mEq potasanm per
70 Lg (11 stone) man) can be given per day

Plasma Substitutes

Prior to 1840 shoch due to plasma loss such as oceurs after
burning and scalding was usually treated by the rapid infusion of
solutions of gum ncacia 1 saline  Some adverse effects associnted
with these nfusions were reported and were asceribed to the gum
acacir but the general experience was that provided rehable
preparations were used gum acacta solutions were s1fe and produced
satisfactory and lasting improvement in shoched patrents  Follow
mg the establishment of blood banks human plsma became
freely aiailable and the use of gum acaci1 declined  Since the war
because of the nsh of homologous serum Jaundice and of reactions
which occurred with a widely vanable frequeney durmg and after
plasma infusions there has been a tendency to employ other flmds
mn the treatment of shock due to plasmalgss  The plasma substitutes
at present avatlable are gum “cacil / dextran ind-"polyrinyl
pyrrohdone The use of plisma substitutes 1s mcreasing and some
discussion of their 1deal properties and behaviour i the body seems
timely

A plasma substitute must not be toxie pyrogenie or antigenic
1t must be stable for long periods at wide ranges of temperature
easily stershized and capable of being cheaply made m a constant
form Its viscosity and osmotic pressure should resemble those of
blood and although imtially enough must remain within the blood
stream to produce a lasting mcrease 1o blood +olume ultimately
the substance should be completely metabolized or excreted The
retention of mnjected material within the blood vessels depends
Jargely on the moleculir weight of the substance employed Al the
preparations which are at present used 13 plasma substitutes contain
mntures of molceules of different weights and the behaviour of o
particular preparation naturalls depends on the relative proportion
of molecules of different molecular weights whieh 1t contains For
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example, matenal of a molecular weight less than about ?.0_0_09 will
be rapdls excreted mn the urine and the effect of such naterial on
blood volume will be short  solutions which contun a large propor
t1on of such matenal of small molecular weight will eause a marhed
dwresis after njection  There 18 reason to believe that material
having a molecular weight between 70,000 and 130,000 1s probably
largely lost from permeable eapillaries m the rest of the body so
that only that portion of injected matenal the molecular weight of
which_exceeds 130,000 remams for any length of time within the
vessels and will by reason of 1ts water holding capacity, be capable
of mamtaming an increase 1 blood volume This fraction wilt be
retained 1n the circulation until 1t 1s either metabolized, deposited
in the cells of the reticulo endothelial system or excreted after
partial breahdown Material with & molecular weight excecding
250,000 causes undestrable aggregation of red cells and merease 1n
the sedimentation rate and viscosity of the blood  Anideal prepara
tion should consist of a large proportion of matenal of molecular
weight between 130,000 and 200,000 and as httle as possible above
250 000 and below 70000, and that between 70000 and 130 000
should be as small as economically possible

Crude preparations of the substances available contain a mixture
of particles of molecular weight rangmg from a few thousand to
several milhion  The large molccules must be hyvdrolysed or other
wise broken down and the larger and smaller molecules must then
be remon ed by rome process of fractionation so as to leave a mixture
the majonty of which will be retamed mn the vessels for a sufficiently
long time after injection  The difficulties associated with large seale
degradation and fractionation vary with different materials and are
important factors in the economic production of a product with the
desirable narrow range of molecular weights

Gum acacia has been extensively used as a 6 per cent solution
1n 09 per cent sahine smee 1t was mtroduced into chnieal use by
Baslissan 1917 It 1s obtamed from the natural gum of the acacia
thorn and has other wide applications 1n industry  Provided that
reliable preparations are used reactions are rare  Lihe polyvinyl
pyrrolidone and dextran ats larger molecules are deposited 1n the
rcticulo endothelinl system  but Bollman (1951) has shown that in
dogs Iner function was ummprured ten vears after the mjection of
very large quantities of acaen  Amberson (1937) reported that

61 per cent was retamed 1 the cireulation for twenty four hours
aftcr injection

Polyeinyl pyrrolidone

P\ P)isa
of acehulenc ahuch u( ) synthetic watcr soluble polymer

<ually emploved as a 35 per cent solution
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and 15 also 1 nown as peniston hollidon or plasmosstn PV P s
not metabohized 1 the body but up to 75 per cent or more of the
mjected matersal has been recovercd from the urme  ind s much
as 50 per cent may be excreted during the first twenty four hours
after mnjection Climeal obsert1tions suggest that P VP 1s not as
effective as either gum acacin or dextran i the treatment of low
blood +olume states

Dextran 1s 4 long chain polyvsaccharide resulting from the bactennl
polvmerization of glucose molecules It was first prepared and used
as a plasma substitute m Sweden, and since 1946 has been widely
used 1n other countries {Bohmansson et al 1946, Thorsen 1949
Bull et o/ 1910) Improvements in the method of fractionation
have resulted m the production of solutions of which only 10 per
cent 11 lost in the urine 1n the first twenty four hours after injection
and 60 per cent remams m crreulation for a day or longer  there 13
less wastage of the dose 1n the urne and tissue flud and a smaller
volume 15 required to produce a particular effect This preparation
represents an important advance towards the achievement of a
theoretical 1deal plasma substitute Dextran like all other sub
stances of large molecular smze may be deposited m the reticulo
endothehal system but this does not appear to cause 1l effects
There have been a number of reports of anaphylacti reactions
following the mjection of dextran of both Swedish and British manu
facture These reactions are more common when dextran 1s mjected
mto normal control subjects than when 1t 13 used as part of the
treatment of a shoched patient Thorsen (1949) found an incidence
n Sweden of only 0 8 per cent compared with 8 2 per cent after
bleod transfusion  The high mcidence of reactions m the United
States of America was aseribed to the commoner occurrence of
certain types of pneumococcal anttbodies there Tt 13 possible that
mn normal subjects the reactions associated with large infusions of
dextran m normal subjects 1s due to overfilling of the eirculation
rather than to antigenic reactions

Each of these three preparations {gum acacia P\ P and dextran) *
by causing aggregation of red cells may mterfere wath blood grouping
reactions and extra care 13 required 1n assessing results This can
be avoided 1f a blood sample 18 withdrawn befo
substitute 1s injected

The best results are obtaned when plasma substitutes are mjected
rapidly  for example the first 500 m! 1n ten or fifteen minutes
and the next 500 ml 1 twenty minutes and even faster mjection
may be necessary when severe blood or plasma loss has ocourred
Slow maintenance infusions are not adwvisable

re the plasma

The prinerpal
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mdicttions for the amployment of plasma substitutes are plasma
lons due to burning or sealding, when there s deday i obtunng or
matchng, Dlood for teansfuson mstcul of Blood whon the solume
requred docs not eveeed § Litre and ar o supplement to Blood when
m spite of full replacement of blood Josd the hlood prowure ling not
been fully restored
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and 15 lso known as periston, !ollidon or plasmosin PVP s
not metabohzed i the bodv but up to 75 per cent or more of the
myected material has been recovered from the unne, and ns much
as 50 per cent may be excreted dunng the first twenty four hours
after injection  Clinical obseryations suggest that PV P 1s not as
effective as erther gum acacia or dextran mn the trentment of low
blood volume states

Dextran 15 2 long chain polygaccharide resulting from the bacternl
polymerization of glucose molecules It was first prepared and used
as a plasma substitute 1n Sseden and smee 1946 has been widely
used 1n other countries (Bohmansson ef al , 1946  Thorsen 1940
Bull et al 1949) Improvements n the method of fractionation
have resulted m the production of solutions of wlich onlv 10 per
cent 18 lost 1n the urine 1n the first twenty four hours after mjection
and 60 per cent remains mn circulation for a day or longer  thereis
less wastage of the dose in the urine and tissue flud and a smaller
volume 1s required to produce a particular effect  This preparation
represents an mmportant advance towards the achievement of a
theoretical 1deal plasma substitute Dextran, like all other sub
stances of large molecular size may be deposited i the reticulo
endothelial system but this does not appexr to cause 1l effects
There have been a number of reports of anaphylactic reactions
following the injection of dextran of both Swedish and British manu
facture These reactions are more common when dextran 1s mjected
mto normal control subjects than when 1t 15 used as part of the
treatment of a shocked patient  Thorsen (1949) found an inaidence
in Sweden of only 08 per cent compared with 82 per cent after
blood transfusion The ligh incidence of reactions in the United
States of America was aseribed to the commoner oceurrence of
certamn tvpes of pneumococcal antihodies there It 13 possible that
n normal subjects the reactions associated with large infusions of

dextran in normal subjects 1s due to overfilling of the circulation
rather than to antigenic reactions

Each of these three preparations (gum acacia P V P and dextran) '

by causing aggregation of red cells may mterfere with blood grouping
reactions and extra care 15 required 1n assessing results Ths can
be avoided 1f a blood sample 13 withdrawn before the plasma
substitute 13 mjected

The best results are obtained when plasma substitutes are injected
rapidly  for example the first 500 ml 1n ten or fiftcen minutes
and the next 500 ml m twenty minutes and even faster myection
may be necessary when severe blood or plasma loss has oceurred
Slow mamtenance mfusions are not advisable The prineipal
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pued the wan to a new er of chemotherapy In addition to the
modern range of sulphonamudes n proup of drugs showing antituber
culosis actinaty the sulphones hive been deseloped

A recent addition to the antituberenlous drugs are the thn sem
carbazones  part ammosalieshie acrd  and <o meotmie  acul
derivates

Sulphonamides

The wide range of modern sulphonamides has becn obtamed by
the substitution of diffcrent chomie] groups about the sulphonamide
nucleus  On theoretieal grounds 1t 1s unlihely that any sulphon
amide will surpass sulphatlinzole and sulphadiazine in antibaicterial
actiaaty  further improvaments have been concerned with the
reduction of toxicity —nausea headache deug, fever shin eruptions
and damage to blood forming orpans—and wath changes affceting tho
speed of absorption and exerction and the rolubihity of the acety
lated or conjugated compounds exereted m the unme  Sulpha
dimidine  (sulphamezathine  sulphamethazing) 19 more rapidly
absorbed than sulphadiazine to which 1t 13 clozely allied and more
slowly excreted than sulphathiazole  thus adequate blood concen
trations ean be mamtamed with doses given at six hourly intervals
It 18 howerer usually grven in the same dosage as that for sulphin
tliazole and sulphadiazine namely for an adult an imtial dose of
2-4 gm followed by 1 gm four hourly for two days 1 gm six
hourly for two davs and 1 gm eight hourly for two days

Another sulphadinzime dervative 18 sulphamerazine wluch 1s
even more slowly excreted  with this drug a high blood level can be
achieved with smaller and less frequent doses than with any other
sulphonamide  Although sulphamerazine and sulphadiazine may
be used alone 1n the treatment of acute infections, thisis not recom
mended because of the danger of renal obstruction  they are, how
ever ‘ery swtable for combining with other sulphonamides in miv
tures such a3 dulphatnad  which contuns approximately equal
parts of sulphathinzole sulphadiazine and sulphamerazine The
danger of renal dimage 1s thereby greatly reduced because whereas
the antibacterial actiity of the various sulphonamides n the mix
ture 18 additive the solubihities of the compounds excreted n the
urine are independent of one another depending solely upon the con
centration of each drug n the urine  Sulphadimidine, 1ts 150mer
sulphasomidine( Tlkosin } andsulphafurazole(* Gantriain )which
are much more soluble than sulphadiizine or sulphamerazine are
almost entirely free from the nisk of crystallization i the urinnry

tract they are also three of the least toxic sulphonamides  Since



CHAPTER II
ANTIBACTERIAL THERAPY
A C CUNLIFFE

TuE progress of a bacterial infection mayv be mfluenced in three
ways

(a) by measures directed towards the mamtenance or improve
ment of the natural non spectfic defensive mechanisms of the body ,

{¢) by immunological procedures which provide or stimulate the
production of specific anttbodies and

(¢) by the admmstration of antibactenl drugs

Vithmn recent years there have been no immunological advances
comparable 1n umportance to the surgeon with the rapid develop
ments 1n chemotherapy  this chapter therefore 15 confined to the
discussion of some of the more importint antibacterral substances
and thewr uses

The majority of substances with a disinfectant action belong to the
class of general protoplasmic poisons and are as likely to damage the
host s tissues as to kill parasites nfecting the body ~ For use in the
treatment of infections in the living ammal a substance must have a
selective action on the parasite and be relatively non toxic to the
hosts tissues Such antibacterial substances belong to twe
classes  synthetic drugs and natural substances from other
microbes—antibiotics It should be pointed out that since several
of the antibiotics have been synthesized chloramphenicol n
particular bemng manufactured by a synthetic process this distine
tion 15 somewhat artifiaal Further it should be noted that the
term antibotic 13 apphed without reference to toxieity and that
onls a small number of those discoy ered are therapeutic agents

CHEMOTHERAPEUTIC AGENTS

The brilliant successes of chemotherapy which followed Ehrlich s
synthesis m the early jears of the century of arsphenamine and
other orgamic arsemecals were mamly confined to various spiro
chwtal and protozoal diseases  The greatest hope 1n the treatment
of bacterial disease appeared to lie m the ‘magc bullets’ of the
antibodies In 1935, howeier Domagks discovery of prontosi

13
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thio remrearbazones have heen snestipnted |, one of theee, amithio
zone has been studied i human tuberealoas but it appears to have
no greater offect than par apnmozahieshe acd (PAS) which1wvery
much Jews toxie I'AS does not compare wath streptomsain or
sonazid m ats antibactenal (fect bt it ean be admimstered for
very Jang perods with hittle rixh of the amerpene of drug resistant
strans Tosie mumfestations which are mamly pastro testinal,
are relatively rire  Itrmost saluable rofe ss that of an adjusant to
streptomyen theripy

Many 1somors and domvatives of nieotimie aod hase powerful
cffect on the tuberele bacillus tn titro and 12 tieo , the effectineness
of iwomeotime aond badrazde { Isomazid ) hina been confirmed by
chnreal tral bt 1ts thernpeutic effect 13 short Ived, and its later
mefTeetns eness 15 associated with the development of drug, resistance

This resistance 12 however, greatly dddayed of streptomy e andfor
P AS s gnen at the same time

ANTIBIOTICS

The word antibwsis” was first used by Vallamin in 1879 to
deseribe the process whereby * one_creature destroys the hfe of
another n order to sustmin its own  Ten years Iater st was
applied to microbm! antagonism™ by VMarshall Ward  In 1042
Wakaman mtroduced the term * antibiotic * for the chemeal sub
stances of microbial ongm that possess antimicrobfal activity
Tunumetable examplcs O badtrial antagoniam Ry ¢ tieen recerded
since the carliest days of bacteriology 1t may now, however, secm
surprismyg to find that from the first the posaibality of therapeutie
application was appreciated  For example 1 1887 Pasteur and

Joubert described the destruction of anthrax baalll by eultures of
common bactenia  nd eonduded

the highest hopes for therapeutics *

The first antibiotic was itroduced to medicine by Tmmerich and
Low 1n 1899  this was an extract from cultures of Ps pyocyanea
known as pyocyanase which was bactericidal to many bacteria
cluding B anthracia bir pyogenes and Staph aurens Pyocy inise
was used sporadically durmg the next thirty years i the trcatment
of a varety of human infections both topically and parenterally but
1ts use became less frequent largely because different preparations
varied greatly in activity and i toxieny M wy other antibiotics
were also deseribed during this time but none wag compirable m
umportance with pemecillin which was discovered by Flemmg
1928  Impressed by its combmation of high ntibactennl actnity

these facts perhaps justify
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nearly all the sulphonamides and their conjugated forms are moro
soluble 1n kaline conditrons 1t 18 important n addition to ensunng
an adequate urinary output to adnumster athals  The solubility of
sulphasomidine and sulphafurazole however, 19 such that given a
satisfactory uninary output alkals are unnceessary  * Urolucosil ™
15 another highly soluble sulphonamide of low toxieity which has
been used for many yers m Denmark It 19 said to grve a satis
factory bacteriostatic unnary concentration when doses of 01~
02gm wegiven five timesa day  Not only 13 the mamtenance of
an alhaline urine unnecessary but a reduced flurd intake 18 sad to bo
adsantageous  Urolucosil may prove of particular value when long
contmued treatment 1s necessary

Owing to therr poer solubility 1 1gucous solutions the sulphon
amides cannot be given parenterally except m the form of thewr
sodim s1lts whtch beng hughly alkabne, are liable to gise rse to
venous thrombosis or tissue necrosis at the site of injection
Sulphacetamude { Albuerd ) 13 an exception 1ts sodmm salt
which 15 neutral 1s relatively non uritant to the tissues and can be
safely mtroduced 1n the ¢ye or paranasal smuses

Of widespread use in abdommnnl surgery are the pootly absorbed
sulphonmmdes  sulphaguamdine  sucemnylsulphathiazole  and
rhthalvlsulphathiazole wlich are used for their local bacteriostatic
effect in the lumen of the mntestine  Of these sulphaguamdine h1s
the lowest therapeutic actisity and 1s also most liable to give toxic
reactions smee as much as 30 to 60 per cent of this drug1s absorbed”
except mn cascs of severe ulceration of the intestine not more than
about 5 per cent of the two sulphathrazole deriy 2tines 13 absorbed
The tot1l numbers of bacteria n the gut n partrcular the coliform
breillr are very greatly reduced but 1t 1s extremely doubtful if
stertlity 13 cver achieved  Hucenylsulphathiazole has the ocea
sional disadsantage of producing a semn solid stool phthaly!
sulphathiazole on the other hand does not change the character
of the stool and is reported to have two to four times the ant:
bacteral activity of the former  The usual dosage 19 10 to 12 gm
per diem of sucemnylsulphathiazole and 3 to 12 um of the phthalyl
dernatine

Vanous Synthetic Antituberculous Drugs
The sulphones, dernatines of dinmmo diphenylsulphone are of
Historic mtercst mn that they were the first drugs shown to have a
therapeutic effect on experimental tuberculosts infections  Therr
toxiaty however prevented ther use in human tuberculosts hut
they have proved valuable m the treitment of leprosy  Varous
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preparations are amorphous and vellow or hrown When penieillin
15 stored 1n the dry state pateney 14 mamtamed unaltered for many
vears at poom temperature  In aqueons solutions on the other
hand, 1t 15 relatin ely unstable, beng rapdly hvdrolveed hoth acid
and alkaline conditiona and cven when buffered and hept n a
refrigerator 18 stable only for a fow weeks

Systemic Administration

Benzylpemeillin 1s highls soluble and aqueous solutions are vers
rapdls absorbed from the tissues, the blood concentration reaching
sts peak within fificen minutes of intramuscular mjection providing
the dose1snot ver Jarge  The renson why comparatsvely enormous
doses have to be given therapeutteally 33 that pemallin leases the
body s fast as it reaches the ladnevs  thus, this sharp nise of blood
level 1s followed by a fall which at first 15 almost as steep, then pro
gresmively less In total anuna it has been estimated that an
effectine blood level could be aclueved with a dose of onlv 350 units
Caronamude and various other substances which interfere with
excretion of pemeillin have been used to obtan lugher and more
prolonged blood concentrations but they are not without danger
since the effectve dose 1s closo to the toxic one  Since the speed of
excretion depends on blood concentration, 1t follows that tho dura
tion of effect 18 by no means direetly proportional to the dose
doubling the dose only prolongs the effcet by about one third
Thue, whereas perucillin 1a detectable w the blood for two and a half
hours after an intramuscular dose of 25 000 umits 1t 18 detectable
for only about three hours after 50 000 umits five hours after
250 000 units, and seven hours after 500 000 umits  Since about
GO per cent 1s excreted by the hidneys in an active form concentrn
tions 1n the region of 100 units per m! are found in the unne after a
dosage of 250 000 units a day

With substances such as sulphonamides and aureomyein whose
action 18 mamnly bacteriostatic 1t 18 essential to mantan an mbuln
tory concentration until the body 8 defence mechanmisms have dealt
with the infection since bactersa will resume multiplication as soon
as the tration falls D hn on the other hand, though
m low concentrations mamly bacteriostatic, m shghtly higher
concentrations 18 actively bacterierdal Turther, 1t differs from
most other bacteritidal substances n that the speed of Lalling
does not ncrease indefimitely with the concentration the optimal
concentration for a sensitive orgamism such as a staphylococeus 1
quite low—about 0 1 umit per m!  In these conditions 99 per cent
or more of exposed bacteria may be killed within a few hours A
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with low toxicity for leucocy tes, Fleming suggested its use m the
treatment of human infections, but his attempts to test this were
unsuccessfal owing to the instability and low potency of the pem
cillin preparations  The discovery of tyrothriem by Dubos in 1929
18 important even though 1t 19 too toxic for systemic admmistration
because the extensive v estigations which led to the separation of
the active substance mto two crystalline polypeptides grimicidin
and tyrocdme represented a great adivance in the study of
antiblotics

The modern antsbiotic ern really started i 1940 when the success
of Florey s tenm 1t Oxford m preparing pemcithn 1n a potent and
stable form made clmical trials possible  The d ration that
penietdiin w 18 substantially non toxic to ammal tissues and a power
ful chemotherapeutic agent led to an outburst of research all over
the world Hundreds of antibiotics old and new, have since been
mestigated  So far few approach and none exeeed pemcithn with
regnrd to the ratto of potency to towicity but whereas the activity of
penicillin 18 largely muted to the cocer and gram positive rods, many
of the newer antibioties (the so called broad spectrum antibiotics)
affect 2 very much wider range of orgamisms ncludmg gram
negative bacill the rickettsia and some of the larger viruses

Streptomyemn was 1solated from Streptomyces griseus m 1944 by
Waksman and lus collaborators i the course of an intenstve search
amongst soil organisms for an antibiotic active against gram
negative bacteria  Chloramphenicol 1n 1947 aurcomyein m 1948,
neomyem mn 1949 and terramycin and viomyem m 1950 were also
1solated in America from species of Streptomyces  Also prolific in
antibiotics 18 the genus Baallus bacitracin and polymyxin are
products of B sublilis and B polymyza spectes respectis ely

PENICILLIN

Pemalln 15 the name given to the sodium potassium or caleium
salts of the antumerobal organic acids that are produced by
Penrcillium notatum At least five peniesllns of differing ch 1
composttion are recogmzed of these benzylpeuellin (pencillin 11
or G) 18 the most commonly manufactured for medical use
Pemettin O 1s available in the US A and said to be useful for the
treatment of patients sensitrve to perueillin G wath the increvsing
number of avanable chemotherapeutic agents however an anti
biotie entirely unrelated to peniciilin would seem to be 4 safer chosce
1n these conditions

Pure benzylpenscllin 18 o white erystaline powder less pure
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rome wounds and n certam experimental abecessca but at hias vet
to b proved this i true of an arcy of imflimmation wathout tiwue
brenhdown  The apermantal work of 1 aghe hs faled to show
cvidence of 1t

Slowly Absorbed Preparations

The earhest preparation used to delay absorption was a suspen
sion of caleum pemcillin i an oy bake contamung beeswax  The
beeswax however, which was essentinl for the dilaving effect, tended
to gne nse to severe local reactions  The use of this tvpe of
preparation has now been almost entirely superseded by aqueous
orotl suspensions of therelatn el insoluble procamne pemerllin which
18 a compound of benzyvipenteillin and procame having an anti
baetenal activaty equinalent to that of pemallin atself  The rate
of absorption of procame pemallin varies considerably with its
method of manufacture, depending upon the shape and size of the
crystals  hence onc of the manufacturers difficultics 18 the pro
duction of crystals large enongh to dissolve slowly and compaet
enough to pass through a small needle  The usunl dose 1 300,000
units  After an intramuscular mjection of this dose of a good
procame pemeillin in araciig o1l the blood level rises to a maximum
of 1 unt per ml 1n four hours and then falls very slowly so that a
detectable amount 18 present after twenty four hours With
preparations contammng alumimum stearate absorption s still
further delaved the blood concentration never reaches as lugh a
level but may still be bacteriostatic after two days  After n single
dose of 2 000 000 umts of one of these preparations a bacteriostatic
level 13 mamtamed for six to seven days n bed patients and usually
for five days in ambulant persons  An interesting addition to the
s0 called repouitory preparations 1s N N’ dibenzylethylenediamine
pemallin (‘ Pemdural or Benzethac:l ") Fletcher and
Knappett {1953) found that after an mtramuscular injection of
600,000 umits of this preparation pemicillin was detectable in the
blood of all subjects after three days of the majority after fourteen
days and of a few even after twenty eight days but during most of
this time the blood concentrations were very low It scems to be
generally true that prolonged action can only be achieved at the
expense of low and often mtermittent blood levels

Oral Route
Pemcilin 15 destroyed by acid mn the stomach, by bacteral
enzymes n the large intestine and 1m a way mmperfectly understood,
m the small intestine There 1 great mdnidual vanation i the
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few of Bigger s ’ persisters® will alnays reman unhilled and since
pemierllin acts only on multiply g bacteria, 1t 1s held by many that
mtermuttent treatment 19 wlvantageous w that 1t allows these

persisters  to begin multiplying during lapses in treatment and
thus to become suseeptsble to turther doses of pentillin

On the other hand many experts led by Eagle beheve m the
mamtenance of a bacterteidnl concentration m the tissues throughout
treatment Eagle Fleischman and Levy (1953) have added
evidence m support of this view as the result of treating groups of
muce with experimental streptococeal mfections by o number of
different penieithin 7égimes, varying both the dose and the mtervals
between doses recovery was quicher and more economical m
pemeillm v hen pemallin was given three hourly than when the
interval between doses waslonger Although arguments from mice
to men must be made with caution it 1s probable that mn this case
they would be valid for there 1s a considerable amount of supporting
elimeal expenience—for example 1n the number of patients whose
mfections respond to three or four hourly mnjections in hospital,
nfter the previous fulure of outpatient treatment with large doses of
penieillin g1ven once or twice daily

Theress on the other hand abundant chnical evadence that m the
treatment of many mfections the need of a continuous bactenaidal
concentration s unnecessary Eagle and Musselman (1649) have
shown that the time required for survnng bactern to resume
growth atter the dicappearance of pemeilin from the tissues may
vary from one to four hours The following mntervals which are
based on consideration of this factor are generly considered suit
able between different doses for patients in whom 1t 18 destrable that
the drug should exert a full and umnterrupted effect

Do es of Pemcilio In Aqueous Rolution

ghen intramu cularly or ubcutaneously Interval
25 000 umts 3 hours

50 000 units 4 hours

100 000 units 6 hours

250 000 unrts 4 hours
500,000 units 12 hours

Adyocates of widely spaced doses of penieillin often contend that a
large dose of aguenus peniulln exerts a much more prolanged effect
than the rate of its ebmination from the blood would suggest the
high imtial blood concentration 1s sud to faubtate diffusion mto four
of infection where pemcillin remams long after the blood has buen
cleared of it It s true that pentethn persists i the exudate of
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gome wounds and m cortam cxperimental abeees e« but # hae vet
to b proved ik s true of an arca of inflammation without tisae
ncakdown  The exponmental work of Lagle has fuled to show
evidence of 1t

Slowly Absorbed Preparations
The earliest preparation uwed to delay abeorption was a suspen

sion of caleim pemerdlin i an oy bare contmming beeswax  The
beeswax, howerer, which war essentinl for the dddaying effect, tended
to gne mise to severe local renctions  The use of th tvpe of
preparation has now been almost entirels superseded by aqueous
oroily suspensionaof the relativ (v meoluble procame pemsetlin which
15 0 compound of benzylpemathn and procwne having an anty

bactenial activity equivalent to that of penscillin atself  The rate
of absorption of procame punsellm vanes conaderably with ats
method of manufacture depending upon the shape and size of the
erystals  hence one of the manufacturers difficulties 15 the pro

duction of erystals large cnough to dissolse slowly and compact
enough to pass through a small necdlc  Flie wsual dose 15 300,000
umts  After an intramuscular mjcetion of this dose of a good
procaine pemerthn m arachis ml the blood leved rized to n maxamum
of 1 umt per ml n four hours and then falls very slowly so that a
detectable amount 13 present after twenty four hours  With
preparations containmng alumimum stcarate absorption 14 stll
further delaved the blood concentration never reaches as lngh a
level but may still be bicteriostatic after two dave  After n single
dose of 2 000 000 umits of one of these preparntions n bactenostatic
level 1s mamtained for six to scven days in bed patients and usually

for five days in ambulant persons  An mteresting nddition to the
so called repository preparations 18 N N dibenzy lethylenediamine
pentedlin ( Pemdural or ‘ Bemzetheett’')  Iletcher and
Knappett (1953) found that after an ntramuscular njection of
600,000 units of this preparation pemaillin was detectable wn the
blood of all subjects after three days of the majorsty after fourteen
days and of a few even after twenty eight days but during most of
this tirme the blood concentrations were very low It seems to be
generally true that prolonged action can only be achieved at the

expense of low and often intermttent blood levcls

Oral Route
Pemallin 15 destroyed by acid m the stomach by bacteral
enzymes in the large intestine and m a way imperfectly understood
m the small intestine  There 1s great individual vanation in the
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mount absorbed 1n general fise to ten times as much aqueous
penaillin G must be given by mouth as mtrimuscularly 1 order te
ach eve the same effect It 13 best given on an empty stomach but
even when large doses are admimstered with antacids about 5 per
cent of adults fail to attamn a satssfactory blood concentration In
infants absorption 18 much mote constant and therapeutic blood
levels can be reliably mamntamed when doses of 100000 units of
peruaillin G are grven four hourly (Murray and Crawford 1951)
Cathie and MacFarlane (1953) claim that as an oral preparation
N N’ dibenzylethvlenediamine pemeilln 1 superior to any other
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0 000 units of aqueous perweillin given 4 hourly
300 000 units of agueous penseillin g1ven 8 hourly
a single dose of 300 000 units of procaine perucillin 1 aqueous
suspension
peraln denivative they tested they found that m children a
satisfactory blood level was mamtamed with six hourly doses of
300000 umts They also reported umiformly good absorption
amongst a small group of adults to which this dose was given If
these findings are confirmed our views on admimstration of oral
pemeallin for older children ard adults mav need reconsideration
To sum up pemecillin can .e given systemiecally by a number of
dufferent methods  the choice in any given mstance will depend on
the seventy of the infection the sensitivity of the orgamism the
type of patient and sarious economic and adminmstrative factors
Thus while a single large dose of penieillin will cure acute gonorrheea
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owing to the extreme renmitinaty of the ponoeocctin, a mx wecks
courre of at east 2 to 4 muthon umita o day s needed for the tret
ment of subacute bactersal endoeanhitic where the organisms are
commonly less renutive and the body s lacal defence measures
neghgsble  In the moare sesere anfections mtramuscular or sub
cutancous mjecttons of aqueous benzal peruedhin (G) nre to be
preferred since ngher and more reliable blond eoncentrations can
be mamtuned than by any other means  The rlowly abeorbed
preparations are however, valuable m that bemg gven Jess fre
quenthy, thes canse less disturhanee to the patient, thes are
particularly well snted to general practice and out patients’
departments  the thampeutie efficies of procame pemallin an
acute staphylococea) infections has been confirmed by chimenl trind
(Gnffiths ot al 1949 and 1050)  Many repository prepirmtions are

fortificd  with benzvlpemerllin so that higher amitial blood
concentrations are achived  Proof of the reliability of the oral
route 1s so far confined to mfants and s oung claldren

Local Administration

Penterllm may be apphed to the sitc of infcetion in many wavs, and
generally for one of two rearons—that of economy  or more often, 1n
order to obtain concentrations unobtamable by syvstemic admimstra
tion  The Ist 15 particularly truc of mtratheeal 1njections since,
owing to the size of the molceule very httle penteillin reaches the
cerebro spinal fluid from the blood (ven when the concentration 1s
high  To avoid reactions 1t 1s ¢ssentinl that impure pemerllin or
solutions contammng prescrvatives should not be ginven, 10000
units of sodrium benzy Ipemcilhin 18 a usual dose
an adequate Jevel for twenty four hours

Penicillin solutions may often with advantage be njected into
serous sacs such as mnfected pleural or jomnt cavities, mnto pasal
sinuses and abscess cavities the dose depending upon the gize of ts o
cavity In the same way that penetration of penieitin from the
blood stream nto these cavities 1 slow 5o 13 absorption from them
and hagh concentrations will remam often for several days

Pemeitin may be applied to wounds in solution, as an omtment
n a simple base or 1 4 powder usually contaning a sulphonamide
(preferably sulphathiazole) and often streptomycin  External
mfections of the eye may bo treated esther by the mstillation of
aqueous solutions at hourly intervals or by omntments applied every
two or three hours Smnce 1t does not penetrate readily ito the
mterior of the eye from the blood stream, 1n deeper fections
pensaillin 18 generally injected subconjunctivally , 1f a dose of

ths will mamtain
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1000 000 units 15 given with adrenaline 2 high intraccular concen
tration 15 mamtamed for over twenty four hours

Bacteria do not appear readilv to become resistant to perueillin
under natural conditions smce the widespread therapeutic use of
pemciflin has with one eaception rusulted 1n no creat inerease in the
merdence of reistant strams ~ Further n the case of this exception
Staph aureus it 1 now generally agreed that the hugh proportson of
recistant pemeillinace produang streuns found in hopitals 1» the
result of cross mfection  the majonts of staphs lococeal infections
developing outside hospital are fully sensitne to penseilim

STREPTOMYCIN

Streptomyan 1+ a basic substance which 15 commonly used as the
sulphate hsudrochlonde or caleium chloride complex and alon a
hvdrogenated form dihvdrostreptomyein

Properttes  Streptomvein does not seich the cireulation when
given bv mouth not because it 1s destroved hhe pemedbn but
becanee 1t 13 not absorbed It remains active mn the gut and can be
given orallv to achieve a local effect on the intestnal flora For a
svsteme effect 1t must be gnen parenterally  Absorption after
mtramuseular pjection 1s not quite so rapid as perueilin nerther 1
excretion  after a dose of 1 gm a detectable amount can be found
in the blood erght or more hours later  Streptom et diffuses mnto
the tissues from the binod stream but does not reach the cerebro
spinal flud or the mtenor of the eve 1n anv sigmificant coneentra
tion 1t 1s excreted m the urme where very high concentrations are
attamer

The range of the antibactenal actnaty of streptomyan 1s wide
i addition to the spectes sensitive to pemetlin the gram negatise
mntestinal organisms and the tubercle baallus are susceptible to its

_ ~attion There r» however considerable varation mn the resistance
of mdividual memders of most speaes  Streptomiemn ix stronglt
bacteneidal and differs from pensalhin 1 that the rate of hilhing
mcreases progres rielv with the concentration At concentrations
such as those obtamable n the urme hilling 15 extremels rapid—a
matter of mmutes 1 12 riro con it ns—but streptomyvemn suffers
from the grave disadvantage that bacteria which surtive contact
with 1t are extremels hable to become resistant Such a high degree
of resistance az to mahe further trcatment useless mav for instance
develop among=t coliform argam ms withm twents four hours of
the start of treatment For tubercle baalh which multiph more
olowly than the majonty of bacterra the tume needed for the
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devdlopment of reasstaniee 1 fortunatcdy dongrr, probibly at Joast
e wichs

From these constdcritions it would appeoar deamble durmg, thomps
1o obt i the Tophest posable concentmtions of streptomuei i the
11ssues n order to 1id the bodv of infection before reastance deve
lops  In prictice these concentrations are hmited by the 1en
considerable toserty of this drug, m fact streptomyvein therapy
mav be said to b gorerned by two factors, the rishs of toxsests and
of desclopment of bactenal resistance

Toxialy  Iighth nee damage 13 the most common and ympor
tant toue mamfestation of streptomyem, the ewrhiest svmptoms
are vertigo nand meo ordinafion  deafniess may ocenr n severe
eases  These cfTeets may be permanent but there 1s generally rome
reeovery particularhy when the amount of damage has been shyht
¥Fighth nerve damage never oecurs after the short courses of treat
ment of five to ten days duration which arc used for neute mfce
tions, though the darlv dose may beashighns 4 gm but dunng Jong
continued treatment ata frequeney and revenity arc direethy pro
portional to the size of the daily dose  1f thi3 19 less than 20 mg per
L body weight (1 gm for an adult) permanent damage 1 unhhehy
to oceur  Intratheeal snjections are particularly prone to gue rice
ta tovieits  Dihydrostreptoms ein was mtroduced in the hope that
its eighth nerve toxieits would be less but this has not been realized
m practice  Streptomycin s also more hable to give rice to allergie
reactiona than penweithin - several cases of exfohative dermatitis have
oceurred It 33 important to remember that tovie effects are parts
eularly hhdy n patients with imparred renal function

Adminsstration

The dexelopment of resistance during treatment, probably resulte
from the seleetion of bacterial mutants 1t hs been repeatedly shown
by both 2 watro and i vio experiments that resistant mutants are
much less hhely to inse sf two or more drugs to whih the organiam
18 susceptible are gien simultaneousty  Swnce thus rish 13 partien
larly great with streptomycin there are probably few acetsions
when this drug should be given alone  In the short term treatment
of acute wnfections particuiar]

3 m urmary mfections with gram
negative bacdli the sulphonamides provide a very satwsfactory

adjusant streptomy cin bemng usually gien m six hourly or tnelie
hourly does of 05 to 1 gm  In tuberculoss the daily doss now
rarely exceeds 1 gm  Medical Research Council (1952) trials have
shown that in pulmonary tuberculoss the dev elopment of resist ince
1s delayed and chinical results are better when streptomy e s given
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withP AS than when either drugis gnenalone  The results suggest
that 5 gm gwen orally four times a dav 15 & satisfactory dosage of
PAS Further trals (M R C 1953) hve shown that streptomy cn
plus 1somazid (100 mg orally twice 2 day} was quite as effectrse as
streptomyun plus P AS 1n preventing the emergence of stramns
resistant to streptomyemn  Long term results are needed before the
final assessment of these 1 arious combinations of drugs can be made

Although most of this evidence has so far been obtamed from
pulmonary tuberculosis 1t 13 most probable that the general con

custons are applieable to gemto urnary and other forms of
tuberculosis

THE * BROAD-SPECTRUM " ANTIBIOTICS

The three antibitics chloramphemeol aureomyem and terra
myein are for convemence constdered together because they have
a very snnilar range of antibactersal actinaty 1re all well absorbed
after mgestion and have all been asvailable long enough to have
established an important plice in therapeuties

1t should be noted that aureomyemn and terramvem are closely
related chemically a fact mdicated by therr official names chlor
tetracyclene and ovvtetracyclene respectively

General Propertres Al three drugs remain potent for long
periods 1n the dry state but whilst in solutions chlorumphemecol
{ Chloromycetin ) and terramycm are relatively stable aureo
mycin rapidly loses isactivity  Chlorumphemicol 18 very insoluble
m aqueous conditions but readily soluble m propylene glyeol m
which selucle 1t has been admimistered locally to aural and wound
nfections

Owing to their extreme bitterness chloramphentcol and aureo
myen are given by mouth n capsules or to children, 1n swtably
flavoured ehxirs Terramyemn 1s usually gren m sugar coated
tablets Al are rapidly absorbed from the altmentary tract  After
a single dose of average size sigmificant amounts are found in the
blaod withmn two hours the peak bemng attamned after three to four
hours 1n the case of ¢hloramphenicol and between four and si< hours
in the case of aureomycin and terramyein  Hagher blood concentra
tions can be abt d with chlorampl 1 than with erther of the
other two drugs but as chloramphemicol 13 rapidly metabalized to
an mactive mtro compound after six hours the concentrations are
lower than those present after similar doses of aureomjemn and
terramyomnr  bacteriostatic levels, however, usually persst for
twenty four hours after a single dose of 1 gm  These drugs are all
rapidly excreted 1n the urine, where very lugh concentrations are
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found, though the bulk of the chloramphenicol i inactive, sufficient
of the actine form 1= excreted to give good therapeutie reaults Ow
ing 1o the combinatzon of rapid absorption with mpid inactivation,
httle actine chloramphemenl 19 found an the large gut  Both
aurcomyemn and terrams e, on the other hand, exert a very pro
found cffect on the intestinal flora
Dosage  In the case of all three antibioties ratiafactory blood con
centrations ean be mamtamed with s1x hourly and generally sath
cight hourly doses  Dosage with chlornmphencol 13 nsually caleu
Iated on the basisof 50 mg per b of body weight per diem the dose
being reduced by one half when clinscal improvement takes place
The daily dose of aurcomyem and terramyen vares from 1 to 3
and 1 to 5 gm respectivels, 2 gm being ratisfactory in most cases
Preparations of there drugs suitable for intras enous injection can be
obtamed for patients unable to swallow but treatment must bo
continued orally as soon as possible sinco the rish of phlebitis 13 not
wnconsiderable A very large rango of preparations including even
tooth pastes 1s available for Jocal application
Toxicity The commonest complications of treatment with these
antibioties are gastro intestinal , nausea, vomiting and epgastric
discomfort arc frequent they are usually mild but may be so
severe as to stop treatment These symptoms are moro often
caused by aureomycin than by chlornmphemeol or terramyemn
Drarrheea which 18 1n the same way commoner with aurcomyan,
being associsted with the very marhed reduction in the intestinal
flora may be accompamed by a distressing pruritus am  The
ineidence of sore mouths and black tongucs 18 almost certanly
related to disturbances in the normal oral flora rather than to
vitamin deficiencies  though these may occur after prolonged
therapy  The not infrequent association of monihasis—and rarely,
aspergillosis—with antibiotie therapy 15 also probably due to the
same cause 50 18 the rare but frequently fatal enterstis associated
with resistant staphylococer
A very much more serions form of toviaity 18 the depression of
bone marrow function that has been reported after the uso of
chloramphemeol  Substances having 1n their chemieal structures
iltl;)belxelzte::’,lén:% z;llt!;’attached amino ol nitro group are known to be
structure eUntxlem::-::e :t::rrrxgzt Chloramlphemcol hass this typo of
of this compheation there seemlsoxnlt:snz:;l ta b]; s to the incidenco
therapeutic agent but when the dr e e 1 very uselul
ug 18 used a watch should be kept

for the early symptoms of marrow damage,
articul
contmued or repeated treatments P Harly duning long
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Antibactenal Achity  All three have what 18 commonly referred
to as a broad antibactenal spectrum  that 1s to say their range
of actraty ncludes not only the gram positive bacterts and gram
negatnve cocer generally susceptible to pemeilln but many of the
gram negative baoilly, the richettsix and some viruses  Individual
species and stramns withm the species may vary considerably m ther
susceptibility to one or other of these drugs  In general the gram
negative mtestiral organisms are more susceptible to chloramphem
col than to aureomyem or terramyein, chloramphemeol bemg the
one drug of proved efficacy in entertc feser Aurcomycin and
terrams ein, on the other hand, wre more active against the strepto
cocer  In the treatment of undulant fever anreomycin has been
found superior pirticularly when combined with streptomycmn
Two species of gram negatne intestintl bacterin of particular
mmportance to the surgeon Profeus tulgaris and Pseudomonas
pyocyanea exmbit exceptional resistance to all three antibotics m
spite of many statements to the contrary ndnidual strung vary

Tavut I —Comparative Susceptibibity of Some Common Infections to
Dufferent Therapeutic Agents

Drug
Taf ction
y a
S freonn] e |ononm | e | o

Str pyogenes () | b 3 3 4 4
Str pneumoniw ) 1§ 3 2 4 4
Str jeecalis 2 by 3 2 5
Str virdans 1 » b 2 4 4
Staph aureus ) () 3 3 4 4
N gonorrhee @ 3 3 4 1
N meninqitidia P
Salm typhy 1 0o 4 1 1
Bact cols (in urine) [ o 2w 4 3 3
Haemophilus influen @ 2 2 3 A 4 4
Proteus vulgaris P2 3 Oy (2 2) (3)
Py pyocyanea® @ 0 G @ @
M tubereulosis [ 0 s 1 1 1
detinomyces 1araelt 2 2 3 } 3 3 3
B anthracs ¥ 3 3 2 4 1
Gas gangrene bacilly - 4 ) 3 4 4

o = greatest therapeutic efficacy

43 ding degrees of 3

1 = little or no therapeuttc effect though causal organt m sensstive
to some extent tn 1 tr

0 = organpm msenaitne rn 1 oand int tro

() = <ome nfections aren u ceptit le becanse the infecting atramn 1s

mmtislly resistant
= highly susceptible to polvmy<ins B and E
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very greith a number are susceptible to chlormphemeol bt
only a few to aurcomyein or terramven  Pa pyoryanea i haghls
senaitine to the polvmyaine  Successful results have been obtamed
1n both prophvlaus and troatment of human nfections by loeal
and by gystemie use of polvmyvuns Band 1, A and D are too toxie
for svrtemic admimstmtion

Aureoms ein diffcrs from chlormphemes] and terramyem n that
it nction 15 pureh bacteriostatic  chloramphenicol 18 actively
bactenadal the action of terrmsain bowg mtermedinte Terrn
myem m ats rnge of activaty very closely resembles aurcomy o
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CHAPTLR III
ANZESTHESIA
T CECIL GRAY

Introduction

‘THE mtroduction of curare to anxsthesia m 1942 has been followed
by the development of many synthetic substitutes and the evolution
of new anewsthetic techmques which because of their lIow toll 1n
terms of post operitn e morbidity and the ideal surgical conditions
which they afford have played 2 very mgmficant part in the advanee
of surgery during recent years

Control of the respiratory actinity of the patient 1s no new
development but recently anesthetists have sought and achieved
some control of the circulation of their patients m order to reduce
bleeding and also to facilitate surgery of the heart and great vessels

These two advances form the subject of this chapter

THE RELAXANT AGENTS

Curare was first used in 1912 by Laewen of Leipzig but the
respiratory depresston which 1t caused delyyed the deselopment of
its use in climical medieine for more than thirty vewrs In 1942
Gnffith and Johnson of the Homeopathic Hospital Montreal hav
ing witnessed Bennett tdministering Intocostrm a purified extract
of curare n order to modifs convulsive therapy used the same
extract to obtain muscular relaxation in general surgery In this
country hing 1n 1935 had sueceeded 1n abstracting a pure alhalod
~—d tubocuranmne chloride—from crude curare and Gray and Halton
(1946) reviewed the use of this alkaloid during anzsthesta m over
1,000 cases This was only the beginning of interest in the develop
ment of drugs which provide relaxation without hay g detrimental
side effects  Chemusts phormncologsts and anesthetists have all
partieipated i the search for satisfactory substitutes for the arrow
poisons  and the result has been the appearance of a series of
synthetic drugs which vary s the manner in which they act and
m the tffectiveness and duration of the relaxation which they
proside These drugs—the relaxants—have as will be seen radt
cally altered the whele conception of anzxsthesia

)



COMPITITIVE INHIBITION mn

With the evecption of mephencan which Baxnot flfilled st e
promise the drags veedd m anvathoan to produce prabvescall exert
thetr effcets at the nyoncural yumetion and mav be divaded anto
those ncting by (A) competitine minkation and (1) depolanzation

Competitnne Inhibition

On arnival of o motor nerve impulse to a strated musel fibre at
the «nd plate regen ncetvicholine 18 relessed  The aeetvicholine
before being hydrolysed by cholinesterise 18 beheved to alter the
polartzation of the region and thus produce o tranaient potential
difference between it and the surrounding aren, wineh cxatea the
wuscle fibre and ctuces 1t to contract  d Tubocuranine chlorude and
substances acting m n hhe manner are presumed to oceupy the
acetylcholine receptors on the hmsting membrane of the motor end
plate and thereby prevent the depolanzing actinaty of the acetyl
cholme These agents may be regarded ns exerting their action by
competing with the acetyichobine for the receptors It 13 clear that
anythung which tends to merease the concentration of the ncetyl
choline m the region of the end plate will remnforee sts alality to
compete for the receptors and therefore tend to antagomze this ty pe
of curanizing agent  Neostizmmne and other antichohinesterase
drugs by mhbiting the breahdown of acety icholine, have just this
effect

d Tubocurarme chlorsde 1ts dumethyl ether and gallamune
triethiodide act by competitive minkition and are i constant
climcal usage

d Tubocurarme Chlonide 18 the active prinesple of tube curave
and was wolated 1 erystalhne form by King m 1935 and 1s now
prepared by extraction from = smgle plant source—the Chondo
dendron Tomentosum It 1s a quaternary alkaloid end in chemieal

conatitution 1t 1s & bisbenzyl sogumohine dernative having the
following structural formula

(cin,),ct.
" N, OH_OCH,

HO TH; Hy
OCH‘ ‘f'l‘ W,
g

Pharmacalogy  Tts mam effect 1s ta produce paralysis of striated
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voluntary museles It has no effect on the eirdiotascular system
o1 the parenehymatous organs, but 1t has two side actions which
are of mmport tnece

(@) Gangbon bloching activaty  In large doses d tubocuririne
chloride blochs the transmussion of impulses through the autonomic
ganglia—affecting the svmpathetic gangha more thin the piry
sympathetic  This 18 of no significance ehmeally for very large
doses are required for 1t to be evidenced by even transtent falls in
blood pressure It may howeser explain the slow pulse commonly
observed m anwmsthesta when d tubocurarine 1s used and the appa
rent rarity of eirculatory reactions to traumatie strmult even in light
an-esthesia

(b) Histamune production When d tubocurarme chloride 13
perfused through voluntary muscle 1t Iiherates hustarne (Gregory
and Schidt 1947) and injected intradermally 1t produces 4 typreal
wheal Chmemans have always feated that the nstamme thus
released might ecause severe bronchospasm in human patients
Although this comphration has been observed experimentally 1n
ammals (West 1938) and in humans during treatment of tetanus
(West 1936) and during anmsthesia (W hitacre and Fisher 1945) 1t
15 to day a rare complication thanks to mcreasing experience 1n 1ts
use and also to the great punty of drugs which are available

Dosage  The usual imtial dosage of d tubocurarmne chloride 13
2 g, per stone (63 hg) body weight  After intravenous injection
1ts effects are apparent 1n one to one and a half mmutes and last at
mavimum intensity for twenty five to thirty minutes  Itisadvisable
to give & small test dose wtially of one third of the induction dose
this will reseal both undue resistanee and sensitrsity, which un
doubtedly oceur

Indications and Contraindications The chief anzesthetic mdica
tions for the use of d tuboeurarmne chloride are to proside relaxation
and control of the respration during abdominal and thoracic
surgery

Its use 13 absolutely contramdicated m patients suffering from
myasthenia gravis who show an extreme degree of sensitivity to
thus tvpe of relaxant agent ind 1n cases with respiratory obstruction

‘Where rel1xation 1s required only for the shortest perrods drugs
with a shorter duration of action such as gallimme triethiodide or
suxamethomum are to be preferred

Synthetic Substitutes for d Tubocurarme Chlonde (a) Dimethy!
Tubocurarine Bromide This alhaloid prepared synthetically from
d tubocurarine chloride, 13 1dentical m its pharmacological actions
The duration of 1ts parahysant effect 13 howeter shorter lasting



DI POTARIZATION 11

fwenty to twents five mmutes and bang twree ns potent  the
dosage required 1% Il that of d tabocuranne ehloride

(1) Gallamine Trcthiodide (11vvedi))  The paralvsant netion of
callammne resembles that due to d tubocuranne chloride but laats for
a shorter tume (twenty munutes) It has autonomic ganglon
blochmng activaty which differs from o tubocueanne chlonde in that
the parnsvmpathetic gangha are more affected than the sy mpthetie
(Doughty and Wilie 1951) The vagal bloch with sympathetie
predominance thus produced results in tachyveardin which i alwavs
seen following itsadmimstration Itislessactine thand tubocurarine
chloride 1n hiberating lustamine

Dosage  Eaghts to 100 mgm gallamune triethiodide 13 equivalent
to 15 mgm d tubocurarinc chloride A test dose 13 advisable

Indscationa and Contrandications These are similar to those for
d tubocuranine chlonde but 1t 18 more smtable for use when an
effect of shorter duration 13 required  As 1t dhlates the bronchr and
15 less active mn Instamine release st 18 especially indicated n
asthmatics but 13 contraindicated 1n patients who have a poor
myocardium on whom the tachyeardia which follows its use will e
an unnecessary strain

(¢) Laudolissin  This new compound has a chemieal structure
similar to that of d tubocurarine chloride 1 that 1t 15 o bisbenzal
1soquinoline dernvative but differs i that 1t 13 heterocyche and has
a decamethylene side chamn  Its action 19 slower 1n onset than that
of d tubocurarine chloride and the duration of its effect 1s consider
ably longer Tt has no marhed effect on the autonomee ganghn or
the vagus and in histamine release activity 1t resembles d tubo
curarine chloride It 18 approximately half as potent as d tubo
curarme chloride—2 mgm  bewng equinalent to 1 mgm of the

curare alkaloid Its use 1s indicated only in patients requiring
relaxation for a considerable length of time

Depolanzatton

Certam substances depolarize the end plate region of the myoneural
junction  If the depolarization which they produce 1s lasting
acetylcholine appearing 1n response to a motor nerve stimulus will
no longer produce a transient potential difference and a mjyoeneural
block will be present In this case anticholinesterase agents, which
mncrease the concentration of acetylcholine, will oby wusly not
antagonize the block but will 1n fact tend to mtensify 1t The
drugs which are used as relaxants 1n elinical practice and which act
m this way are decamethonium and the two short acting substances

suxamethomum (succinylcholine) and suxethonium The mtial
EDRARDS R A4 SURG

"
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depolanization caused by njections of these substances may cause
muscular fibrillations and twitching  This 13 not usually evident
when decamethonium 1s used but 15 marhed after suxamethomum
In fowls spastic paralysis always follows mjections of these drugs
and this fact 18 used as a test for substances which act m this
manner

Decamethonium Jodide Decamethonium 10dide has the followng
simple structural formula

1 N(CH;); (CH,);, N(CHg), I

Its use m anesthetic practice was first reported by Organe {1949)
and although received at first with considerable enthusiasm as a
possible substitute for curare 1t has been displaced by later products
which have proved more generally rehable Following 1ts mjection
the distmibution of the paralysis 1s clineally indistmgmshable from
that caused by d tubocurarmne chloride It has considerably less
ganghon blocking activity than ether d tubocurarine chloride or
gallamne triethiodide and intradermal tests on man suggest that
1t has about half the histamine producing activity of d tubocurarme
chlonde

The maximum effect of decamethonium 10dide lasts about twenty
minutes but there s a tendency after large dosage for 1ts maximum
effect to be followed by a less marked but longer persisting paralysis
Pentamethomum and hexamethonium bromide have been suggested
as antidotes and do i fact partially reserse the paralysis but they
are powerful ganghon bloching agents and produce as a consequence
severe hvpotension Their antagomstic action 13 incomplete

Dosage  Imtial dosage of decamethonium 1odide 1s from 3 to
6 mgm given ntravenously The intramuscular route has been
used but the onset of the paralysis s delayed and 1ts duration 1s less
controllable

Indications and Contrawndications Decamethonum does not as
was at first hoped spare the respiration in doses which produce
satisfactory relaxation Furthermore a deeper plane of anesthesia
15 generally required than that commonly employed with other
relacants It has no antidote  Decamethonium has probably now
little or no place 1n routme anzs hesia as there are available other
substances which are more reliable and to which there are satis
factory antidotes It 13 however well tolerated by myasthenics
and has a special field of usefulness i such patients but 1t should
be noted that these patients may be hvperscnsitive to large doses
due to a secondary bloch by competitive inhibition (Churehill
Dawidson and Richardson 1952)
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Decamethomum ¢ definitels unsuitable for use m cases of long
ducation and obviously for patients undergong thorcic surgers,
where controlled respiration for long periods will be required

Suxamethomum (Scohine)  The relaxant drugs so far deseribed
have comparable durations of action—twenty to forty mimutes 1t
was found that esters of choline, notably the sucoimvl derisatives,
caused depolarization block of very short duration (Bovet ¢f al
1940 Buttle and Zamis 1949  Two such componnds hase been
mtroduced nto chmeal practice namely the dimethil (suxa
methonium) and the dicthyl (snxethomum) halide of the succnyl
ester of choline, which have the followng structural formule

CH, 0 0 cH,
- - +/
HCH,—NCH.CH,0CCH.CH COCH,CH R<CH;H(\

7/

CH, CH,

Suxamethonium
CH, 0 0 CH,
- N+ il I +/ -
HACH,—NCH CH OCCH CH.COCH.CH N—CH Hn
N

C.H, - C.H,

Suxethonum

Ha = Halogen

The two compounds resemble each other pharmacologically with
the sole difference that the paralysis caused by the suvethonium
compound 13 rather more rapid n onset and of shghtly shorter
duration

Five to thirty seconds following intravenous mjection of suxa
methonium muscle twitching and spasms are seen followed after
o further five to ten seconds by a complete flaceid paralysis of all
the stnated muscles The muscles of resprration are affected, and
n practice relaxation and respiratory arrest are almost simultancous
m onset and of similar duration  The paralysis following a normal
dose of 50 mgm lasts for four to six minutes Suxamethonium 18
hydrolysed by both the pseudo cholinesterase present m the
plasma and to a lesser extent by true tissue cholnesterase suceinic
acid and choline being formed

Cases of prolonged paralysis and respiratory arrest following
suxamethonium have been deseribed and there 1s considerible
evidence which suggests that such patients have a reduced serum

-—2
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pseudo cholinesterase concentration (Bourne et al 1952  Evans
etal 1952) For this reason care should be taken when admimster

ing this substance to patients with liver disease or who are suffering
from severe inmmia cachexa, starvation or from poisoning with
certam insecticrdes

Suxamethomum has neither sigmificant histamine production
activity nor ganghon blocking effects

Dosage  The mtial dosage of suxamethomum should be from
25 o 50 mgm For more prolonged relaxation after the usual
mtial dose supplementary ncrements of 10 to 20 mgm may be
given everv third mmnute or when there are signs of returning
respiratory activity, or an attempt may be made to mamntamn an
even blood concentration by an intravenous nfuston containg
1to 2 mgm of suxamethomum per ml of physiological saline A
useful rate of infusion would be forty to sixty drops per mimnute
(2to 8 mgm)

Indications and Contraindications  Suxameth 18 esp
useful to faciitate endotracheal intubation prior to anzsthesia for
neurosurgery plastic surgery ear nose and throat surgery or other
surgical procedures m which relaxation 1s not necessary It has also
completely changed the picture of the anxsthesia for endoscopies as
has beenillustrated by a recent review of over 1 000 cases of broncho
scopy and cesophagoscopy (Butt 1952) In orthopadic cliues 1t
will be found a useful accessory to anwmsthesia for reduction of
fractures dislocations and mobil of jomnts ete Its employ
ment in cases of longer duration either by intermittent injection or
confinuous infusion 1s still 1n the experimental stage and although
there have been encouraging reports 1t 1s probable that the longer
acting agents will be more generally preferred for this purpose

1

Treatment of Respiratory Depression when Relaxant Agents
have been Employed
JThe relaxant agents paralyse the muscles of respiration” The
absence of spontaneous respiration during operatine procedures
holds no terrors for the modern anmsthetist 1n fact 1t 18 often
desirable and a necessary part of the anzsthesia vHowever normal
and adequate respiration may be slow to reappear at the end of
the operation and this may be due to misjudgment by the anwxes
thetist or occasionally to hvpersensitinity to the drugs which have
been used Whatever may be the cause the first treatment of such
a condition must always be artrficial respiration by inflation of the
lungs with oxygen A decision must then be mnde as to the canse
of the depression remembering that 1t may be duc to hyperventila
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tton with consequent acapnera or to central depre<wion, ax well na
ta ressdual activ ity of the pirahyaant drigss”

Jhere are no chmealls useful antidotes to the drugs actimg by
depolanization and, 1f the respirators depreesion 14 duc to these
treatment must be by continmng artificial respiration until full and
complete resprration has returned,/ In the treatment of puch condy
tions a Drinher apparatus may be found extremely weful

Since the work of Pal (1000) 5t has been hnown thasthe anty
cholinesterase drugs were powerful antidotes agnmst the curare
alknloidsy They are, sn fact effective agamst all the drugs acting
by competitive mlulition  Neostygmine 12 twree as cffective as
physostigmine 1n this respeet and exerts sts antagomstic effect
probably by o direct ant: curare action as well as by its ant:
cholinesterase activits  Because of the latter st has marhed
muscarinic effects and when neostignine 1s used ag an antidote 1t
must alwavs be preceded by a dose of atropme, otherwise brady
cardia perhaps esen cardiac arrest, mtestinal oseractivity and
salnvation are hhely to result ~Tt 15 common practice to ginie a
dose of atropine 1/100 to 1/50 gram (0 65 to 1 3 mgm ) intrasenously
and after two minutes to follow this with a dose, in an adult, of
25 to 5 mym of neostigmingy The neostigmine should be admim
stered only when there 19 some spontancous resprratory activity, as
onlhy then can the patient 8 response to the antidote bo assessed

In the abeence of such mdieation thcre may be a tendency to gne
repeated doses of neostigmine and overdose of this substance may
itself produce paralyes of voluntary muscles If cyelopropane
which hag itself parasympathommetic properties has been the
anmsthetic used or the patient has a tendency to vagal over
actraty which may be mamfested by the lustory of asthma or

vasovagal svncopy, the neostigmine should be carefully gnen 1o
divided doses

Effect of Relaxant Agents on Anzsthetic Practice
Jl‘he relaxants have revolutionized an-esthetic techmque m that
they base removed the necesmty for the deeper planes of anwesthesia
During deep anwsthesia there 13 a significant 1mp urment of csreuta
tory control becavse of depresaion of the \asomotar centres and
compensatory reflexes The result of this 1s that the patient has lost
the power to compensate for blood Joss and for changes i position
and temperature  Morcoser, after deep anasthesta thete will e g
prolonged period of reent ery dunng which 1espiratory activity may
be mummal the cough reflex depressed and the danger of respirators
obstruction and aspiration of vomutus eyer presenty’ Anyone used
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to thewe condittons who visited a modern surgical umt could not
fail to be impressed by the contrast presented after operation by
the present day patzent who Within a few munutes of the end of
the operation 15 conscious wnd co operative and his ummpured
respratory and compensatory vasomotor reflexes

Hazards

These may be divided mto the dangers which are entaled in the
light plane of anxsthesia commonly used  those assoennted with the
parahvais of the resprratory museulature which these drugs produce
and those assomated with relvxation of the cesophageal musculture

Dangers of Light Anzxsthessa  There have been reports in the
Irterature ogjﬁaznents becamung aware of their surroundings duning
operationy, and other mstances have oceurred which have not
been recorded [This mishap 1s not made more excusable by the fact
that such patients have usually exhibited a marked degree of
annlgesty and euphoria  Insuffictent care and attention to the
obvions premomtory mgns such as movement of & hmb, & nsing
pulse rite or changes in the blood pressure winch give ample warnung
of too light an anmsthesia are unforgivable s It has been found that
usmyg, the relixant 1gents which are =t present avalble the degree
of paralysis to which 1 patient 18 submutted will not be sufficient to
prevent hum responding to pamful stimuli  Even though hus
respiratory musculature may be completefy paralysed evperzence
has demonstrited that such patients arc stdl able to respond by
mor ement of a hmb to a punful stimulus  The picture of & patient
gnnscious 1n agony and compulsonily ymmobile s one which need

exist only 1n the imagmation

Stimulition of the antonomrc reflex 1 the abdomen or thorax

during madequate Masthes: 1 mayv produce eirculatory dls(urbances.//
The collapse which follows such stimulation resembles n 1ts effects on
the heart rate blood preseure cardiic output wnd persphera! blood
flow a vasovagal syncopy JDurng light anesthesin such collapse
18 reversible m that when the stimulation ceases the patient s
vasomotor tone recoversy This recovery 15 in marked contrast to
the irreversible collapse of simar etiology which may be seen
during deep anesthestn Jipht anmsthesta need not be accom
pamed by reactions of thw tipe if adequate protection of the
patient 1s provided by analgesscy  Usually the inhalation of adenquate
concentrations of nitrous oside and oxygen are sufficient  but
duning abdomunal procedures Where therc 1s likels to be considerable
stimnlation of the ggp autonomie reflexes 1t s advisable to runforce
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the analgestt by the admumstration of mare potent drugs, such ar
pethudine .

Dangers of Respiratory Depression  Bectus of the oxygen nich

ruxtures whieh the patient 15 hkeh to be recerving under modern
anasthetic conditons, the respirators depression 19 not Ithely to
result mn anoxama but there may be a geficient chimmation of
carbon dionde JAhe resulting earbovemia will be manfested by a
e 1 blood pressure and capiilary oozing  Morcover, the respira
tory cuntre will Le stumulated and any spontancous respiratory
activity which 13 present will be exaggernted and become bumps
and jerhy gung nee to o degree of abdommal turbulence little
better than the tight abdomen of old  The an-esthetist must there
fore perforce  assist  the respirntion by squeezing the resertowr
bag of the antsthetic machine VYor many years control of the
respiration has been utilized by anvsthetssts to permut mtrathorace
operations and 1n the course of time 1 consequence of the frequent
respiratory depression followmg the use of relaxant drugs, it has
become more common to view with equammuty the abolition of
spontaneons respiration and substitute for st ertifiesal ventilation
of the lungs even m conditions which do not stneth, require such
fully controlled respiration It has been suggested (Grav and Rees,
1952) that the apneeic state with controlled respiration 18 desirable
during major surgery on the abdomen as well as on the thorax,
because 1t results m a reduction m the dose which must be grven to
the patient both of relaxant and of narcotic drug (Dundee
1952)

Because of the loss of tone m the mtercostal muscles and
diaphragm after dosage with relaxant ageats there 1s o dimmution
m the swe of the thorame eavity This predisposes to under
ventilation of the peripheral areas of the lung during the operation
and 1n the recovery period  Dunng the operative procedure this 1s
dealt with by the assisted resprration which has already been
described but the rcturn of the patient to the ward with sny-residual
paralysis 18 for ths jeason very likely to be followed by post
operatve atelectasisd After admmstration of the longer aeting
agents such as & tubocurarme chlorde, 1t 13 unlihely that there will
be complete recovery at the end of the operative procedure It 18
therefore advocated by many that neostignune preceded of course
by atropie should be injected as a rontne before the patient
returns to the wards 1t 1s true that with deeper anmsthesia smaller
(flrtzzeie:flrelaxams may be used' and there 13 consequently, less
— cxrc\)xmstun y for the ration of antidotes under

ces however, all the ady untagegf hight anwsthesia
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are lost and the myumum benefit 13 not being guned from the use
of relaxant 1gents

Dangers due to Relaxation of the (Esophageal Musculature
Relexation of the esophagesl musculature after relaxant agents
predisposes to regurgitation of stomach contents during the mdue
tion of anmsthesta a danger obviously more immunent in cases of
mtestinal obstruction or other abdominal emergencies It 15 1mpera
tive that this latter type of case should be treated along orthodox
lines have thestemachemptiedand 1f necessary , washed oyt through
a wide bore tube prior to the induction of anmsthesia Even m
conditions where there 1s no intestmal obstruction an insidous
reflux of gastric contents up the cesophagus may occur JFor this
reason endotracheal mtubation with a cuffed tube 13 advisable as &
routme after the admmstration of relaxant agentsy This not only
prev ents aspiration of stomach contents but also ensures the perfect
arrway which 1s an absolute necessity of such an anwesthetic
technique moreover nflatton of the stomach and intestines which
may otherwise occur during controlled respiration 1s avoided

,
~ THE CONTROL OF BLEEDING DURING OPERATION
Hypotensive Anzesthesta

The ntroduction of intravenous barbiturates cyclopropane and
relaxant agents satisfied the surgeon s demands for speedy and effi
cient preparation of his patient for operation Tt soon became
apparent however that these techques gave rise to complamt on a
new score —mereased bleeding The failure of anmsthetists to
appreciate the necessity for asuisting a depressed resprration and
thereb) ensure adequate elmunation of carbon dioxide, was probably
the real cause of this new complaunt ~¥e that as 1t may there are
some surgreal techniques especially n the plastic otolaryngological
and neuro surgieal fields which are sericusly handicapped by
bleeding./

An attempt to overcome this difficulty was made by Gardner m
1946 and Hale 1n 1947 (Hale 1948) who artificially lowered the
blood pressure during, nearcsurgical procedures by arteriotomy
withdrawal and subsequent replacement of the patient s blood

In 1948 Gnffiths and Gallies of Edinburgh reported on high
spmal anasthesia for thoraco lumbar splanchmicectomy and
sympathectomy  The ehmmation of the sympathetic vasocon
strictor impulses together with the jach kmfe position adopted
for the operation produced a dramatic fall of systolic pressure—no
pressure bemg recordable in the brachial artery—and n conse
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quence a completely sschamie field of operation  Theae workers
also offered an explanation to account for the ahsence of sertous
sequele to such degrees of hypotension »They suggested that the
head of pressure necessary to drive blood through the eapillary hed
and ensure full oaygenation of the tissues was m fact only 30 mm
of mercury when the artemolar reaistance was reduced by vazo
dilatation v/’

vArmstrong Davicon and Foaderby sugpested i 1950 the uee of
ranglion bloching agents to produce by potension dunng operation
This made the techmque easy and since then the indications for
hvpotensine anwesthesta have been extended to cover not only
c1ses m which bleeding 13 a defimte nursance to the surgeon but also
those cases m which blood loss s hikely to be considerable if the blood
pressure 1s muntamed  thereby redueing the need for transfusion
of donor blood with all its attendant hazards

Techniques

Bleedmng and oozing 1n a wound can be reduced to a mummum
by the anasthetist ensurmng a clear and adequate mrway  full
ovygenation and the adequate elmination of carbon dioxide  If
necessary  the surgeon can render the wound more 1schemic by

Fie 2 Apparatus for arteriotom:
y after Halo (1048 M
{:)et:ll‘aslib) F:ask fors‘eéixm to patient of hlcgd un{ler(;x!es;::]eo
contamn,
[ recel\ev.nhdﬂwfx blnoger cent heparm solution  {d) Flagh
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using & local anwesthetic contumng a vasoconstrictor 1t 15 obvious
that an 1schemic field ean also be produced by tho use of deep
anmsthesta but thus type of hvpotension and slowmng of the circulr
tion, due to depression of the vasomotor centres and myocrdium,
can hardly be justified

There are three principal methods 1 current use to achieve arh
fictal hypotension during operation

Arteriotomy This method the lenst widely used has the advan
tage that the blood pressure ¢an be controlled at will  Briefly the
procedure 1s to bleed the patient from an artery usually the radml
mnto bottles contaimng an anticoagulant, until the blood pressure 13
stabilized at a switably low level The blood 1s subsequently
returned by the sume route  Fig 2 shows the apparatus used by
Hale (1948) for this purpose Up to 3 htres of blood may be
removed the aim bemng to 1 cep the systolic pressure 1n the region
of 80mm of mercury nd to regulate 1t according to surgicrl require
ments nd the pattent s reaction

An important objection to this procedure 1s that the loss of blood
13 compensated for by vasoconstriction and this, combined with the
loss of blood volume and the hypotension 13 likely tolead to tissue
anoxia

Total Sympathetic Block by the Intrathecal Injection of Local
Analgesics  Sarnoff and Arrowood (1946) hav e shown that paradysis
of the sympathetic nerve fibres can be produced by concentrations
of loeal anwmsthetic (0 2 per cent procaine) far below those required
to produce sensory or motor block (15 to 2 per cent procame)
Gniffiths and Gillies made use of this by permitting a spinal anzesthetic
to spread upwards m such a way that m the upper dorsal region only
the sympathetic fibres were affected whilst the analgesia was
sufficient to cover the operative field ILight narcosts was mam
tamed with thiopentone and full oxyvgenation by allowmg the
patient to respire ovvgen with 1f necessary assistance of the
resprration  Callies wppreciated the part played by posture m allow
mg pooling of the blood in dependent parts but msisted on the
patient bemng mamtained in the head down position m order to
ensure adequate cerebril blood flow and oxygenation (Gillies 1951)
During the period of hvpotension the capillary circulation m the
shin 18 usually good and the pitient appeurs pmk and dry The
heart rate 1s usually slow between forty ind hfty beats per minute
The duration of hypotension depends on the type of local analgesic
used  post operatively the head must be hept lowered until the
blood pressurc has returned to normal usually a period of two to
three hours
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The advantages clumed for this techmque are (a) the full dilata
tton of the artenoles cnsures an adequate Wood How to the ticsue
capillaries despite a Jowered 8y stohe prowsure, (h) the hy potenson 18
predictable and certam, and (c) the analgesia and relaxation prov ded
by & epinal anasthetic an optimal

The disadvantages particular to this method are all mphied n
the hazards of n spmal ansthetie

Ganghion Blockade by Drugs which Interfere with the T) ‘ransmission
of Impulses through the A ic Ganglia W Inte decamethomum
sodide {Cyo) Produces neuromuscular block, the lower penta and
hexa homalogues bloch transmission through autonomie gangha,
and thereby ctuse sympathetic piralyas, vasodilatation and hypo
tension Armstrong Davison (1950) reported on the use of penta
methomum bromide to reduce bleeding dunng antsthesia, and
further series of cases were published by Enderby (1950, 1851)

As with hugh spmal bloch two factors play a part in the production
of hvpotension by these agents

1 The creation of a state of vasodilatation by sympathetic block
2 The pooling by posture of a sigmificant fraction of the patient’s

arculating blood and its storage m parts of the body distal to the
site of operation

This pooling and storage of blood in dependent parts of the body
may well be assisted by a relaxation of venomotor tone {Paton,
1951) and amounts to and has been termed an * mternal phlebo
tomy  The method entails therefore a loss of urculating blood
volume accompamed by vasodilatation—a condition of affairs
greatly different from that existing after arteriotomy, 1n which the
loss of blood volume 13 accompanied by vasoconstriction

The techmgue 15 as follows After the usual premedication
anzsthesia 18 induced with an antravenous barbiturate, a musele
relaxant, if required and mamtamed with mtrous oude and oxy gen,
with the addition of nalgesic doses either of volatile anmsthetic
agents or mtravenous pethuidine  When the anmsthesia 1s stabilized
the patient 13 placed on the operiting table and a posture assumed
which 13 switable for the operation, and which will allow the blood
to gravitate to dependent parts of the body a review of the
Various positions which may be adopted has been given by Enderby
(1951) A dose of pentamethonsum (20 to 30 mgm ) or of hexametho
nwm (20 to 50 mgm ) 15 admmustered and the effects obser ed
Older patients will require the smaller dosage Increments of the
drug are given until the required degrree of hypotenmon 18 attaned
Up to 150 to 200 mgm may be requred The aim should be to
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muntain the systolic hlood pressure m the region of 70 mm of
mercury  If the hvpoteusion becomes too extreme this can be
rectified by altermg the posture of the patient and if neces<ary by
the intravenous mjection of small doses of a vasoconstrictor agent
such 1s Vethednine  Throughout the operation full oxygenation of
the patient must be ensured by mmntaming & hugh percentage of
ovvgen in the anwsthetic mivture being respired by ensuring a free
and adegu te arrway and when necessary by assisting the respira
tn

While this techmque has obvious advantages over either arterio
tomy or total spmal an-esthesia 1t has disadsantages The metho
nium compounds are most certamn 1n their effects i hypertensive
and elderly patients whom many would consider unsuitable subjects
for this procedure The younger and healthier the mduidual the
less these drugs ean be relied upon to achieve the necessary degree of
hypotension unless 4 faurly deep plane of anesthesia accompanies
therr admumstration A further disadvantage anses from the
necessity to posture patients It 13 not always convement for the
site of operation to be rused above other parts of the body and the
necessity for a head up tilt i operations on the head nech and
upper parts of the body carries with 1t the danger of an impaired
cerebral airculation

Precautions to be taken by the Surgeon during Hyp
Anzesthesia

In order to avoid reactionary hxmorrhage it 13 important that any
bleeding point which 1s observed no matter how little blood oozes
therefrom should be heemostatically sealed  Clotting and retraction
will prevent bleeding from the smaller vessels post operatavely 1if
the blood pressure 15 onlv permitted to recover slonly For ths
reason any rapid restoration to normal of the blood pressure, such
as mght follow the mjection of a dose of vasoconstrictor agent or
a sudden change in position of the patient 1s contrundicated  Any
bleeding that does occur due erther to severance of a large blood
vessel or due to bleeding following an inadeguate degree of hypo
tension 18 Lhelv to have more serious consequences when the
sasomotor responses are abolished It 15 of the greatest importance
that blood should be replaced adequately and quickly under these
arcumstances  For this reason also the production of hypotension
m a patient who 1s already bleeding, 18 extremely dangerous

Discussion of the Hypotensive State

There tan be no gansaying that a surgeons tash 13 greatly
facihitated by an 1schemic field of operation and few will argue
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agamst the priveple that a pt of the patint & own blood 19 to 1
prefored to two pints out of o bottle A conditton of lowcred blood
prossure howaver o matter how controlled obuously ontuls o
radieal alteratton w the patwent & aircalatory dynames

1t 18 generalls agreed that w the presence of a s pificant degree
of artertosclerosis or atheroma conditions wluck will further reduee
blood flow the use of thus techmgue 15 nbeolutely contrmmdieated

Only a begmmng has been made to the investigation of patients
with hypotension and st 13 probnbls true to say that none of the
worh which has vet been produced s sufhiciently final or authoritative
to justify any definite conclusions m regard to the safety of this
procedure  The followimg 15 & very bref revien of the mmportant
research worh which has been undertaken to shed hight on the
effects on varions systems and organs of Jowermg the blood pressure

Effecton Heart Shachmanetal (1952) hnvecstimated the cardiac

autput and studied the peripheral blood flow in patients durmg
hypotensive anesthestn  Thes found that m all cases the eardue
output was maternlly reduced somctimes to a profound degree
The degree of reduction m enrdine output bore no relation to the
blood pressure an umportant and perhaps disturbing pomt  They
conssdered that this dimnution 1n output was due to the pooling
of blood on the venous side of the circulation  They pont out that
with a reduced cardiac output without compensatory constriction
of the renal sessels or the vessels of the shin and muscles, which in
fact do not occur 1n anasthetized patients after methonwum com
pounds there 13 o serious danger of 1 considertble reduction m
blood flow through the coronary and cerebral vessels and through
thebner Shght electro eardiographie changes which might mdreate
coronary msufficiency have i fact been reported (Armstrong
Davisqn 1930} —

Effect on Kudneys and Liver  Evans and Enderby (1952) compare
the nadence of protemuria and the appearance of red celfs and
casts n the urine 1n a series of fifty patients who were an-esthetized
without hypotension with that 1 a simiar series recewving the
same type of anzsthesta but with hexamethonum and a hy potension
of 55 to 80 mm of mereury  Although there was a slightly lugher
mncidence i the latter series, the difference between the two w1s not
statistically sgnificant  However, usmg the mulin clearance and
p omino hippurate elearance test Miles ef af (1932) found a con
siderable fall i renal blood flow and glomerular filtration rate during,
anxsthesia but an insignificant change when hy patension duced
by pentamethommm was superimposed  Both these observers and
Esans and Enderby (1852) stress the fact that the patients employed
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were presumed to have normul arterres and hidneys and that
different results might be expected n discaced conditions  An
important pomt for anwesthetists_to remember 13 thit these com
pounds are excreted by the hadneys and that inparrment of renal
airculation 1s likely to delay thar excretion and thus prolong thewr
dction

Using macroscopie changes s an mdication of Iiver hypovia
Bromage (1952) observed that mn fourteen out of sexenteen patients
submitted to anwsthesta and hypotension the colour and consistency
of the Liver suggested hypoxia When the systolic pressure was
between 45 and 60 mm of mereury the Iner appeared cyanosed and
turgid and rubbery  The organ quickly became pnk and of normal
consistence when the pressure was restored by injection of a vaso
constrictor agent

Effect on Cerebral Blood Flow The estimation of cerebral blood
flow 13 beset with difficulties but 1n several centres research 18 bemng
conducted to elucidate the state of the cerebral circulation during
hypotensive anwesthesia The estimation of oxygen differences m
cerebral venous blood (Saunders 1952) 15 an maccurate estimation
of cerebral blood flow and as has been ponted out by Hughes
{1951) actual total cercbral blood flow must be estumated before
an) real conclusions may be drawn  Nilsson (1953) has imgemously
applied the flicker fusion  test of cerebral damage to estimate
cerebral anoxic changes after hypotensive anwesthesia and his
preliminary results have been suggestive that damage does occur—
but these results were uncontrolled and therefore by no means
defimtive

Finally allare agreed that the danger of 1schzemic anoxia of impor
tant organs 1s very much greatcr if the blood pressure s allowed to
fall below 70 mm of mercury

Side Effects of Methomum Compounds There are certan Bide
effects of the methomum compounds not direetly related to the
hypotension  Loss of accommodation due to paralysis of the eiliars
musclc 13 a common but not important sequeln of therr admimstra
tion  In conscious subjects when given for the treatment of hyper
tension their effect at the vagal gangla may be evidenced by
nausen abdommnal distenvion constipation and occasionally para
Iytic sleus and an unusual mnedence of the latter complication
has been reported after anwsthesia in which these drugs are
used

Summary Aceidents have occurred when this techmque has
been used and they can be atimbuted {o one of three causes
(a) mexperience 1n the use of the techmque (b) its use 1n unsuit
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ablo cases—an ever mereasing group () a defimte morindity and
mortality ascocmted with hvpotension or the drgs used

Indications and Contraindications {or the Use of
Hypotensine Anwesthesia

In view of the httle authortating work which has vt appeared
on the hypotensno state cmtion must be oxcrased m defining,
mndications for it use  There 15 a clear and justifiable case for
reducmg vasculanty and bleeding i certamn otolary ngologieal
operations as for fenestration 1 neurologieal surgery and 1 certamn
plastic operitions  It1s evtremely doubtful howcver, in the present
state of our hnowledge whether the use of this method 18 justified
merely 1n order to ease the work of the surgeon mn eases in which 1t
1s not othersise speeially mdieated  Anvesthetists are now well able
to reduce oomng and himorrhage to reasonable proportions without
resort to this expedient  The claum that the methomum drugs,
by their autonormic blochade redice the meidence of eirculatory
detersoration following trauma (Wyman, 1933) has yet to bo
estabhished

The following would seem to be the absolute contrmndications
to hypotensiye anesthesia

1 The suspected presence of arterio sclerosnis or atheroma of the
cerebral andjor coronary vessels B
Hypotensiv e states such 13 Addison 8 disease
3 Where, as 2 result of triuma there 1s reison to expect n
reduction of blood 1olume and compensatory s asoconstriction
4 In the presence of anemia, which will intensify the effects of
any tendency to 1schemic anoxia
In the presence of poor renal function not only 18 there a rish of
further damage to the hidney, but also there will be n delayed
excretion of the methonium ecompounds
In Csarean section, 1f the maternal blood pressure falls below

80 mm of mercury there may be foetal asphy<ia due to
obstruction of blood flow by the wterne tone

s

15

Although hypotensive anesthesia has been employed for intra
thoracie operations m this country the techmque has not gamned
general favour with thoracic surgeons because of the hazard of
reactionary hemorrhage Small branches of the mntercostal + essels
particularly m the presence of pleural adhesions nre likely to be
overlool ed and may cause serious trouble post operatively

In summary, this advance 1n anaxsthesia should be recewved with
cautions enthusiasm by those surgeons who are likely to perform
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operations seriously hindered by h-emorthage For others 1t should
be of mterest but employed only when there are speetfic indications
It 18 no substitute for good anmsthetic and surgical techmigues
which together m ordinary general surgery should reduce blood loss
to a mmimum

Refrigeration and Hibernation

In 1938 Allen reported that reducing the temperature of & hmb
ncreased the survyal time following the appheation of 1 tourmquet
and reduced the condition of shock on removal of the tourmquet
This latter observation has been confirmed by Blaloch (1943) and
refrigeration of a Iimb as a method of an-esthesia prior to amputation
of a Imb for gangrene m eldesly and poor msh cases 1 firmly
established

A more recent advance however has been the appreciation that
a state of artifictally mduced hibernation 1s possible and practicable
m human patients The fact that the natural protective reactions
o chilling may produce more harm than the mere cold has led to
the development of techniques which will remove these reflexes by
sedation (Allen 1950) and by the use of ganghon bl?ckmg agents
and ant: histamimies (Huguenard 1951  Labont 1952) The
temperature of a patient may then be lowered by the external
application of ice pachs or by circulating his blood through = cooling
device (Delorme 1952) Under these circumstances the meta
bolism may be reduced to as much as one third below basal  Under
such conditions the oxygen demands are greatly reduced and are
satisfied by a very reduced blood flow ouly the smallest dosage with
narcotic agents 1s required to produce sleep 2nd the erculatory

reactions to trauma are minimal

This work 1s still experimental but 1s mdicative of a more funda
mental approach te the problems mvolved m extensive and radical
surgery The correct therapy may not be to bolster up a failing
compensatory mechanism but to lower the metabohc demands of
the tissues New fields are being opened up and these advances
may well play an mmportant part m the dexelopment not only of
surgery of the heart but lso of radical procedures m all fields
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CHAPTLR Tt
/ BURNS
A B WALLACE

EXPERIENCE m the Second World War led to many advances in
the treatment of burnt patients =nd over the past seven years
with the many changes m outlool, there has been better under
standing of the pathological sequels following thermal mjurv
However different physio pathologienl responses cuuse much
variation n chinical course  To help to solve some of the remamning
problems research projects nnd elmeal studies re necessary 1t
burn umts set aside for the work

Classification

Burns are classified by extent and bv depth Classification by
extent 15 almost essential since the degree of shock resulting from
a burn 1s direetly related to the extent the burn 1s therefore
represented as a percentage of the total body surfice Most worhers
are famibar with the tables of Lund «nd Browder (1944), but for a
rapid estimation of the extent of surface burnt use can be made of
the 5o called Rules of Nine  table in which the body 15 divided
mto sections representing 9 per cent or multiples of Y per cent of
the body surface The head and each of the upper extremities are
9 per cent of the total body surface the front of the trunk, the bach
of the trunk and each of the lower extremities are 18 per cent
(Fag 3)

For the clasufication of burns by depth many descriptive values
have been suggested The most simple and probably most efficient
13 the division mnto superficial and deep burns  Superficial 1mphes
mvolsement but not destruction of shin  deep mmphes that at
some point of the burnt area there has been whole thichness loss of
shin  There 1s no 1 . 'm as to whether subcutaneous fat
musele or bone has been mn—ohved but thus mformation 1s considered
un ry m a classification  What 15 neces<ary 13 to deade
whether or not there has been destruction of <kin

Cope (1951) has described the burn weund s 1 parasite which
suchs water protem and electrolvtes frum the plasma cireulating
through 1ts depths The mjury causes incre wwed permeability -of

o
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the Gty manbees and a proton i fnd eseapes The
ceonpe 15 most ripid m the imt acht houns after ingury and con

ties for two duis  (damy nowhes st ek aroumd forts Rt
hours with reduction m filtration from the capuliarics ns a result of
reeorery of thar immg mombrane There follows n peniod of flund
reabrorption and steudy dimmution of adoma moat marhed on the
third day of the burn  The eatant of aduma ean be mffucnest to
gome extent by cold and by expocure  Prossurc dressngs ave bien
elamed to wflucnce adema formntien but T am not m entire agree

ment  The @demn fluid hnsn

greter concentration of plisma
protem than tssue flmd but
fess than that of plasma  the
clectrohvte pattern 33 that of
plasma er extricellular fhud

The 1mtial phase following
receipt of a burn 15 a shight
rise m the protemn concentrn

tion of the plasma  which
ercates an  devated  collond
osmotie  pressure Llnd 13
absorbed  from  the unburnt
tissucs mto the blood stream

lcadmg, to a sceond phase waith
a difute plasm:  In the sceond
phasc 0 extenuve untreated
burns flmd 15 drawn from the
wmterstitial space mnto the blood

strecam with a rise of colfod OF N‘NE
protemn in the nterstitial flind
Water 1 then drawn m tumn

Tre 3 Rules of Mne

Bian 3 4gn 3 by eoutes he F ttor
from the cells into the extra B driehis nez "y

cellular space  If debydration 1s not adequatch treated permrnent
damage may occur to renal eclls

Tn deep burns there 1s destruction of red cells wat!
of dermal capflaries

h the congulatio

Turther there may be a dch_}edi,lmmon
plobinemiz which may be due uther to mtraasenlar b umolysis
of «lls not completely destroyed but rendered more fragile by the
game procesi or to a spearfic hamoly tie factor produced at the smite
ofinjury  This process of corgulition hmmts the contmued exudation
of flmd upon the surface  The whole blood loss m an ext
deep burn may account for b total

a3 much as 40
volume defiert, (Lyvans and Biggar 1045) per cent. of the total
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In the first twenty four hours after myury the mun danger to the
extensively burnt patient 18 from tissue anosir and its prevention
Les in the ewly and equite tnnsfusion of fresh whole blood
Anovia of even 1 modervto degree and over a comparatively short
period will ciuse permanent damage to hepatic and renal cells
Further m extensive deep burns there 18 the danger of Liver damage
from circulating toxins, posstbly” protem fractions derned from
burnt tissue or altered blood components

The primary concerns wn all burnt patients are the upsct m flud
balance and the control of erculating toxins In assesung the
general condition of patients with burns important criteria are the
patient 5 age the ¢xtent and depth of the burn and the tume that
has elapsed since its receipt  Some chmeal ndications of inciprent
ohigzmic shock appear before there are any changes i blood
pressure, hemoglobin and heematocrit  these are pallor thurst and
restlessness  Assessment 13 based on this chnical picture, although
1t may be confirmed later by laboratory findings

Treatment

Flwd Therapy Oter the first forty eight hours the ums are
(1) To make up the circul iting blood volume and to heep pace with
flurd loss  and (2) to give the daily flmd requirements

In flmd replacement colled and electrolyte solutions are
admmustered intravenously m all burnt patients with over 10 per
tent of the surface area mvolved To mamtamn normal renal
function water should be given by mouth Patients with burns of
less than 10 per cent extent can take their electrolyte requirements
by mouth

Plasma and saline should be given n equal proportions so that
the total protem and electrolyte content approximates to that of
the flud lost mto the mjured area The proportional flmd
administration 18 as follows —

In superficially burnt patients plasma 1, saline 1
In deeply burnt patients blood 2 plasma 1 saline 1

In children under two vears 1n place of 1sotome saline g solution
contammng glucose 4 1 per cent and sodwam chloride 0 18 per cent
1s employed

The ad tration 18 ed over the period of the first
forty exght hours and 1s divided into three periods (1) 0 to 8 hours
(2) 9 to 24 hours and (3) 25 to 48 hours The flmd should be
given most rapidly 1n the first persod

After forty eight hours intravenous flud must be promptly
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curtarled lest with abeorption of the trnaudate the hulney 1
overloaded and pulmonary axtom produeed

The best theek on the dhacney of the flud therapy 180 half
hourly check on the renal output  Changes m urnmnary output
precede sigmficant  alteration i hrematoent and  humoglobm
readings A ratisfactory Jevel of urmary ontput i adults 14 around
50 ml per hour A level of Jess than 30 ml per hour sndieates
madequacy, although this amount may net he renched an the first

ve hour period

t“f\ls a b'mspf%r estimating the amount of flmd to be admimstered
to make up the circulating blood volume a formula has been ev olved

Tanre I —Fhad Therapy an Burna
0-29 per cent Surface Area

Flectrolyte gy Fleetrehte | frasma
o V) e | e | NE]
B-3/12 7 7 l 8-9 44 44
3 12-6/12 10 10 9-10 6 46
6112-9 12 12 12 10-11 51 51
9121 yr 13 13 } 11-12 56 56
e ? 15 1 123 62 62
2.3 a1 ar b 13-4 67 67
34 24 24 14-15 q 8
45 a7 27 ’ 15-16 88 88
g 31 31 16-17 96 96
7 | 35 35 17-18 104 104
-8 l 0 40 Adult 110 110

Total v olume over first 48 hour period per 1 per cent surface burn

One third volume given 0-8 hours
One third volume given 9-24 hours
One third volume given 25-48 hours

The quantity of flmd given 1s proportional to the extent of the area
mnto which flud 18 being lost and proportional to the normal blood
volume of the patient  For the first forty eight hours a 70 hg adult
18 given 110 ml of plasma and of saline for each 1 per cent of body
surface burnt The rate of admimstration 18 such that the total
flud for forty eight hours 1s divided nto three equal parts and
admimstered n the periods 0 to 8 hours 9 to 24 hours and 25 to 48
hours post burn - Table IT gives values for varying ages Extensn ely
burnt patients lose large volumes of imd and replacement, the
surgeon must remember that the extracellular body flud amounts
to 20 per cent of the body weight and that the maximum expansion
of this space compatible with safety 18 50 per cent The guantities
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given m Table II can be used with safety for patints with burns
up to 30 per cent of surface areq, but the estimated requirement
for those with burns of more than this extent would cieeed the
safety lesel This safety level 18 equinalent to 10 per cent of the
total body weight The formula given in Table IIT which s related

TasLe IIT —Flurd Therapy in Burns
{30 per cent Surface Area or orer)

Welght

o | o | | e | W8
T T s 18 1112 35

| 7 } 5-6 20 12-13 39

9 6-7 22 13-14 43

10 -8 24 14-15 48

] 13 8-9 26 15-16 54

15 9-10 29 16-17 59

17 10-11 32 17-18 85

Adult 70

Total valume oxer first 48 hour period = 10 per cent body weight n he
(equal parts collord and electrolyto) {1 kifogram = 1 litre)

One third volume ginen 0-8 hours
One third volume given 9-24 hours
One third volume given 2.-48 hours

to mterstitial space expansion and based on the average body
weight at different ages, 15 employed for patients with burns of
over 30 per cent extent The calculated total {10 per cent of total
body weight) over forty eight hours 18 divided nto thirds and one

third 1s gnven m each of the periods 0 to 8 hours 9 te 24 hours and

25 to 48 hours post burn

In all patients n addition to the replacement flud, the daily

TaBLe IV —Normal Daily Fluid Requirements

Metabolic ‘ Metabolic Metabolic

Ag Requ rement ‘ Age Requirement Age ‘Rejulrement

{(ml) {ml ) (ml)
I

B-3/12 700 ‘ 4-5 1 400 1112 1900
3112-6/12 1000 56 1500 12-13 1800
6/12-9/12 1150 i 67 1500 13-14 2 000
9/12-1 yr 1200 7-8 1500 14-15 2 200
1-2 1300 89 | 1600 1o-16 2100
23 1400 9-10 1600 16-17 2 600
31, 1400 10-13 ' 1790 17-18 2500
i Adult 3000

Total v olume 13 grven orally if possible in hourly or half hourly doses

as orange Juice sweetened tea otc
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BURNS OF BURNS OF 10%—30% BURNS OF
l 0%-10% WER 0%

m INTRAVENOUSLY ! Doy
[T

le

LT
Sha=1
1-2
2-3
k]
o
5-6
6-7-
v 7-84
= 8-9
9-10+
Z10-11+
w12
<1213
13-144
| 1415
|15 164
| 16-17-]
17 184
ADULT /13000

S 10 12 Is 15 1820 22 24 26 28 30 OVER 30
P[RCENTAGE AREA OF B0DY BURNT

NATURE OF FLUD TO BE GIVEN
Y MOUTH: PO L BURNS TR DXLP BURNS OR MORE THAN 30
GLUCOSE DRINKS rlz PLASMA 'lz SALINE V2 BLOOD 4 PLASMA 14 SALIN?
RATE OF ADMINISTRATION _ FIRST 24 HOURS —
BY MOUTH: INTRAVENOUS
DEAISATIIR LTI V2 IN FIRST 8 HOURS Y2 IN NEXT 16 HOURS

SECOND_ 24 HOURS
LY MOUTH: INTRAVENOUS
VRIS LEE] V2 OF TOTAL FOR FIRST 24 HOURS
110 4  The Ready Reckoner
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metabolic requirement must be met

BURMNS

~

This fluxd 1s required for

normal renal function, and to make up loss of water from gut skin

and lungs

Table IV indicates the metabolic requrements for

chifferent ages  This flwd 18 given by mouth exch twenty four hours

m disided hourly doscs as glucose drinks or as nater

When there

1s vomiting or when drinks are refused the whole requirement must
be grven ntrwenously nd the metabolic requirement added as

1sotonic solution

In mfants it 15 always preferable to give sodum

P ANT TO LERE fo AL & B MOUTH 43 CUKORL weTTh
o2 o

10 KMOF LS T 0L A0 TIA B 0 OAK WIAG 4y
oL &

3 FOR B OF 10 23T o SURMCUL LSS LA A ST
eSS % SSue AMIR B
AT T s s

FOR B OF MONL T AN 253 A0 ML OFE S GME TN
MOADORY S W SRR Y A SRR
PO O NS AT gAY 15 e

3 R S0 2 S et oy,
Shun s e e

S WROR 4o % TOUL Y

B SEE SOEFin TR MO

HOCK 15 K
DIAGRAM FOR ESTIMA §
EXTINT OF BURN

i J——"

1 CALCULATE BY WEIGHT
FOR ADUATS (Ixg 2284)

2. ESTHATE URINE OUTR]
HOUALY

3 GO CAUTIUSLY N
ELDERLY PATENTS

4 GNVE NO MORPYINE TRL|
CONTROLLED,

PYROCRAM

(a) Eront
Fie o

(6) Back

Tho Pytogram

chloride solutions by mouth so that the child controls the 1ate of

absorption

It 15 important to remember the two types of flud requirement—
(a} replacement and (4} metabolic

From Tables II IIT and IV-the flmd requirements can be readily
estimated but the tables are intended only to be safe gwsdes and
1t may be found that patients with burns of over 50 per cent may
require more than the caleulated amount of flud
vary consuderably in weipht and the figures given 1re for the av erage

female or male

Further adults

They ¢in be presented in the form of a ready

reckoner (Fig 4) or n a type of calculator such as the Pyrogram

(Fag %) (Wallace 193%3)



10011 TRIATMINT iy

In the earls treatment of humnt patients plasma substitutes or
axpandders have heen used with advantage T hoive however,
that extensnvely burnt pitaents require Blood and plasma to help to
pmtccTthc Iner and hadnevs and to counter early errculating toxing
~Beeause as~(ssment of the efficriey of flmd therapy 19 judged by
urinary output 2 catheter shoukl he passed nto the bladder i a
patient who 13 recenvng mtrasenous therapy fixed m position,
clamped and released every hour  Quantities must be charted
The average dmly values are depicted in Table 3

TABLY \ —\ormal Hourly Urinary Output

Satfuctory
Age Hourly Urine
Output (ml)
B-1~r ! 8-20
1-5 . 20-25
5-10 | 23-70
10-14 30-50
14 + 50-100

Supportive Measures  Sedation  Morphine has been found to bo
the most satisfactory sedative  Smaller doses are requured than are
usual for the age and weight and the drug should be given slowls,
through the ntravenous cannula, to avord the danger of accumula
tion and sudden absorption of successne doses from the
subcutaneous tissues

Oxygen Admuistration of oxygen at the rate of 3 litres per
minute by means of intranasal catheters has been found to be the
most satisfactory method In severely shocked children aeration
of the lungs 1s poor and 1t 1s possible that there may be some degree
of central n addition to peripheral anoxia

Posture  Careful positioning should be adopted as a first md
measure for burns of the extremities and should be continued
throughout the early care

Local Treatment  Local care 13 undertaken only when the general
condition of the patient 13 considered to b

e satxsfac@; Attention
18 directed towards (a)/the hmitation of edema (b)Y immobilization
of the part , and {c) prevention of infection

(Edema can be imited by early and effective posture T believe

that there 1s no definite evidence to support the belief that pressure
dressings econtrol cedema

Immobilization 1s effected by restraint or splinting  In the early
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phases of response to mjury, complete rest permits the repur of
tissues

Infection 18 controlled by systemie admmstration of antibotics
and by moking the burnt area unfavourable for the growth and
multipheation of organisms A dry cool surface depris es organisms
of the warm most environment required for thewr proliferation
To render burnt surfaces dry the parts can be exposed to the mr
or can be covered with dressmgs which arc absorptive  Factors
which Leep the surface or the dressings moist must be elminated
at the earhiest moment The terms ‘ open’ and closed to
differentiate covered or uncovered methods of trentment should be
avoided Within forty eight hours exposure of a superficial burn
to the air leads to the formation of a crust impermeable to organisms
a deep burn from the first 18 covered with an impermeable eschar
The exposure method therefore 158 closed method of treatment

The two forms of local care exposure and absorptive dressings
far from beng distinet are closely related and interchangenble
Choice of method depends on such factors as the number of
casualties the supplies available the geographical and chmatic
conditions and the experience of the surgical and nursing staff of
one or other of the methods Absorptive dressings are useful for
first ad 1n the field at the base hospital the dressings will be
removed and the burn exposed or 2 further absorptive dressing
apphed

If dressings are apphed they must be absorptive  1f they become
saturated they are no longer beneficial but dangerous  An entirels
satisfactory absorptive dressing has not yet been evolved At the
moment I employ Gamgee material

In a superficial burn the aim of treatment 1s to get an carly crust
which within three weeks will separate to leave healed skin and m
a deep burn to exase the eschar within three weel s and obtan
healing by grafted skm

In extensive burns the fulfilment of such aims mav be prevented
by several factors nsufficient donor skin mability to remove all
necrotic tissue at one operation the extremes of age and lack of
adequate 1 eins for blood transfusion

In my burns umt cleansmg 1s often done under nhalation
anmsthesin (cyclopropane) which can be conudered a form of
sedation The bumnt area 18 cleansed with 1 per cent cetrmide or
isotome saline  bhsters are snipped and raised epidermis 18 remoy ed
The burnt surface 13 then gently dred with gauze As soon as
possible pemeithn 1s admimstered systemically ether intra
muscularly or i the intravenous flud 1 a dosage of 0 5 megaunit
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i each twents four hours  In cluldren the oral admuustration of
terrims ein has been found to be equally effectine  Nevertheless
1 feel that any method of treatment which depends for success on
the effectis eness of antibiotic therapy 13 doomed sooncer or later to
fulure

The principles of exposure with immobilization arc casy to fulfil
in certan areas of the body and more difficult 1 others  Regions
charactenstieally straightforward m respect of treatment are the
face upper arm and forearm, front of trunk and abdomen, gemitalia,
buttochs and thighs, and the more troublesome are the neck,
arrcumferential burns of the trunk and burns of the legs, hands and
fingers Deep burns present additional problems and shonld be
considered separately

Face The patient 1s nursed on lus back and the face exposed
The evelids, the vestibules of the nose, the hps and the external
auditory canals are mmtially, lightly smeared with soft paraffin
Discharge from the eyes nose or ears 1s gently removed  In deep
burns of the eyelids 1t 18 preferable to do an immediate tarsorrhaphy
and to consider early exesion and grafting

Upper Arm Elevation and relative mmmobihization can be
achieved by suspension through adhestve strips applied to the
forearm and the burnt surface can thus be exposed readily

Forearm The weight of the upper extrermty can be dispersed
by taking some support through suspension from the upper arm
and by tapes from a stockinette mtten apphed to the hand and burnt
area exposed

Trunl Abdomen and Back (one aspect only) Therc are few
nursing difficulties in these regions and the burnt surface 15 exposed
freely The patient can be allowed up from the fourth day

Gemitalia  Compared with that obtained by other methods of
treatment healing following exposure has been found to be ripid
and nursing care straightforward Children should be placed on a
frame suspended over the normal matiress

Buttocks Perineum and Upper Thighs Burnt surfices of this
distributton are best exposed In children the lower extremities
are raused by skm traction from gallows splints until the buttocks
are off the bed  Adults with burns of the buttochs and perineum
are nursed prone with the legs slightly abducted

Neck  Although the principle 13 more difficult to apply, I still
prefer to expose burns of the neck Moderate e‘(tenamn’mer @
pillow 15 advised  Systemie penterllin 13 continued as long as the
nech continues to he moist or cracks tend to oceur in the crust

Crrcumferential Burns of the Trunk and Legs  The use of the
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Infetizz s contmMd b ey *mse admins traty 1 of antibories
and b il U bum ored unfsvoursble £ the gromth anld
multiphisat s of emparr e Ade ool sarface drjrives orpariems
of the 421 mo 2 eary et required o ther prolifematin
To render bamn sufarv< drs the parts can be expowsd to 1= air
or tan b omveved wil dres imzs which are absorp ive Farom
ahath Yerp the £ arfars o the dres inzs o prust be elimone f
3t the erlist mornest The trrms o1 and clmed o
Arfferent & 7 overed o uneasered methode of treatmen® shog) ¥ be
avartetr Vithin fortseizht Bours exprcure of 8 superficsl bum
to the wir lezds to the forrration of & eru t impermrable 1o oreaniems
s deep burn from the fire 10 eoseresd wath an smpermeabls exehar
The cxprurt meth )} theeefore 1sn closed  methed of treatment

The two forms of local care exprosure anl abrorptise dressnzs
far frum bonz distinet are dowls related anl mterchanzeab's
fhows of method depenls on such factors as the number of
carualti-  the eupplies avalable the geozraphical ard chimatie
cunlitions and the exps nenee of the surpical and nuranz saT of
e or other of the m thode  Abwrptive dres inz2 are usful for
first 21 10 the field  at the bas hovprtal the dres inzs will be
remosed and the bum expowsl or a further abrarptive dres 10z
apphied

¥ drev e arc apphed thes must b abwrptne  of they beoome
saturated they are no lon,rr brnefical but danzerous An entirely
ratrefactory abaorptine dree in. has pot vet been evolved At the
moment 1 cmploy € am, e matersal

In o pups rfiaal burn the am of trestment s to gt an earls cro t
shich within thre wecks will mparate w bave healed shin and 1
a deep bum to exase the exchar within three weeks and obtamn
healing by grafied sban

In extenane burns the fulfilment of xuch aims mas be ;\\'e\tmt'l
by mveral factors  ansufficent don e «din mabihity to remove all
neerotit tisac at one operation the ¢ steemes of ace and lack of
adequate veins for blood transfu n

In my bums umt deansing s «ften done under nhalation
anssthesa {evelopropane) sluch can by conadered a form of
sedation  The burnt arca 18 deansed with | per cont cetnmde or
isotonie sahine blwsters are snipped and rared ¢ prdermis 1s remos exd
The bumnt surface 1s then gently doed with cauze  As soon as
porable pemeilhn s adminstered syvstenncalls  ether mtra
muscularly or 1n the mtrasenous fluid, 1 a dosage of U5 megaumnt
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in each twenty four hours In children the oril admimstration of
terrimyein has been found to be equally effectine  Nevertheless,
I fecl that any method of treatment which depends for success on
the effect1s eness of antibiotic therapy 1s doomed sooner or Iater to
farlure
The prnciples of exposure with immobilization are easy to fulfil
1n certamn areas of the body and more difficult 1n others Regions
charactenstically strughtforward 1n respect of treatment are the
face upper arm and forearm front of trunk and abdomen genitalis
buttochs and thighs and the more troublesome are the nech,
circumferential burns of the trunk and burns of the legs hands and
fingers Deep burns present additional problems and should be
considered separately
Face The patient 1s nursed on his back and the face exposed
The evelids the vestibules of the nose the lips and the external
auditory canals are imtalls, hightly smewred with soft paraffin
Discharge from the eyes nose or ears 13 gently removed In deep
burns of the evelids 1t 13 preferable to do an immediate tarsorrhaphs
and to consider earlv exasion and grafting
Upper Arm Eleration and relative immobilization can be
achieved by suspension through adhestve strips apphed to the
forearm and the burnt surface can thus be exposed readilv
Forearm The weight of the upper extremuty can be dispersed
by taking some support through suspenston from the upper arm
and by tapes from a stochinette mitten applied to the hand and bumnt
area exposed
Trunk Abdomen and Back (one aspect only) There are few
nursing difficulties in these regions and the bumt surface 1s exposed
freely The patient can be allowed up from the fourth day
Gemitaha  Compared with that obtamned by other methods of
treatment, healing following exposure has been found to be rapid
and nursing care straightforward  Children should be pliced on a
frame suspended over the normal mattress
Buttocks Perineum and Upper Thighs Bumnt surfaces of this
distribution are best exposed In children the lower extremties
are raised by shin traction from gallows splints until the buttochs
are off the bed  Adults with burns of the buttochs wnd permeum
are nursed prone with the legs slightly abducted
Vel Although the prineiple 1s more difficult to apply T still
prefer to expose burns of the nech  Voderate extension over a
pillow 13 advised  Systemie pertcilhn 1s continued as long as the
nech continues to be moist or erachs tend 1o oceur in the trszt
Circumferential Burns of the Trunl and Legs The use of the
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sectionn) nursmg frame hng proved valuable n the numing of
patients wath oxtensive burns When expert numang s available
1 still favour the exposure method Tt 14 imposaible to stenlize the
surfice of an extensne burn and if a drecang, 16 applied organiamal
crowth 15 encouraged  In circumferential burns m cluldren 1 avord
dressings where possible Weight beanng parts rest on absorptive
puls  Camgec bags contuning at Ieast a Lin Iaver of rawdust
are weful  They are changed dah  Further research should lead
to improved forms of pads

Handa and Fingers  Bumnt fingers ean be exposed to advantage
but if the «urgeon 19 ¢ xperienced 1n the method the fingers are best
covered by absorptine dresange which ean be apphied in two
Camgee sections (1) A nutten part to cover the palm and volar
aspeet of foreirm and also the domsum of hand and forearm each
finger being, threaded through a hole  and (2) a finger or glove part
with a pad attached to 1t for the fingers to grasp  Such a sectsonl
dresamg, e be prepared in small bulk and can be apphed vens
quichlh

The Deep Burn - The problems of the deep bum arc common
to all methods of Jocal trentment  The affceted surface must be
hept dry and cool  Patients with extensive deep burns show
around the third to tenth day atoxemia the severity of the chnerl
Iucture appears to be correlated with an elevation of the plasma
non protein nitrogen  This rive 1 due cliefls to an increase m an
as vet undetermined fraction T here 15 no doubt that shin coverage
at the earliest possible moment 13 the 1deal aim but few children
and few clderly patients wilk tolerate extensise excision and grafting
at less than two to three weeks after a severe mjury except under
expert hands  Earlv excision of the burnt tissue remoyes a possible
source of the arculating toxin as well as remon ing, the areas which
would become mficted  If toxema 1s marked and early exesion
madvisable or impracticable exchange transfusion can be employed
to advantage

The area of crusting removed when grafting, 1s adjudged advisable
depends on the total surface ares of the crust and on the shin
available for cover  the use of homografts must be considered
One of the urgent necessities to d 18 the training of teams for
extensive rapid shin coverige  The longer the period taken to
obtain complete shan cover the greater the danger of loeal infection

General Factors

Throughout treatment the nutrition of the patient must play an
mportant role  From the third day after injury o lugh ealonie
~.
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lugh protemn dict must be bumlt up and mamtained At the same

time some caution 19 required to av oud gastric irntation or distension

. In addition to earhv blood loss from an cxtensne deep bumn,

there 1s an inhubition of marrow activaty which persists until healing

15 nearly accomplished v This secondary antmia 1s corrected only

~ ~by repeated blood transfusions throughout the course of trestment
Vitamin mtahe must be adequate
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PART 1T IHT ATIMINIARY IRACH

CHAPTER A
CANCIR O I1HI PHARINA
SIR STANTORD (DS

Anatomical Considerations

Segcesy of the pharany wath the oxeoption of the traatment of
pharvnge s dincrtieuly s the surers of cancer of that site onhy
that part descnbed as the hinvngopharynx lends stself to rudical
surpery It oxtands from the Jovd of the omdoths to the uppee
border of the a<ophagys and «an be further sulxdivided mto the
upper past or epiphargre abosve the upper border of the encoud
artibaee and the bypophirvns buow at Malunnt titmonrs ars

bt

Fao b Caron muofthe pyaf m 1 (4 by total Lieyn o
phasynactuny Eastensive Jesi g bown om kRt pynform
fosse mvolving the ary epiglottidenn £ 1 and ary tenod

¢
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m defimte anttomieal sites and thar mewdened, progress symp
tomatology vary with sudy sites of origin

Tumours of the Epipharynt  Lhese comprise two anatomicad
groups (1) Lesions m the region of the arv epiglottudean fold the
larvngeal aspect of the epiglottis or the arvtenouds, (2) lesions of
the pyriform fossa (Fig 6) and of the lateral pharyngeal wall
Both these groups occur chiefly 1in men n the fifth or sixth decades
whereas the ary epiglottidean tumours are associated with some
alteration of voice, those of the pyriform fossa are climeally silent

and often first attract attention by thewr cervieal Iymphnode
metastasis

Ip""! HI LTI ﬂm M
Ly 2 al 6__

116 " Totencord caranoma O
peration specimen remo e
lary ngo pharyngectomy  Fxtensne lesion malying dt‘;’e

anterior wall of the 1 Al
anters hypopharynx from the arytenoid down
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Tumours of the Hypopharynx  The common site i this group
15 the post crseord ciramonm o mtuated on the antenor wall of the
Ivpopharsns (ki 7)1t ocours nowrdy oxdusands i women and
the apc merdence 13 carlier i the fourth decade  Lesions on the
po tenor wall of the hvpopharvne ana at alowcr lesed at the june
tion with the asophagua they oceur most commonts 1w men and
the age merdence 1s the fifth and sixth deeades

Both types of hvpopharvn.l tumours mamfest themahies
limeally first by zome diflieulty in swallowing

Clinical Considerations
Cancer of the larvngo pharvnx spreads along the mucous mem
brane cxtends m the submucosal tisues and infiltrates the deep

Fie 8 losatenrorl earcinoma
Radiograph  Iateral view with
st inflatron  \ir as a contrast
medium 13 prefceable to barum
Ilustration shown profile of
tongue  valleenla  epiglotts
ary epiplottidean fold  larynx
and trachen  The post ericond
tumour 14 shown as a large
shadow 1n front of the cervical
sertebra ndenting and com
ores ing the trachea antero
posteriorly

layers of the ecrvical fasan speanlly the pretracheal layer It
spreads by dircet extension ciusung wdema of the surrounding
structures and by lvmphatic vessels to the deep cervical lymph
nodes In many cises the primary growth and the lymphnodes
are 1n direct continmty It 13 important to assess accurately the
exact extent of the tumour as on this depends the choice of treat
ment Farly diagnosis can be achieved in most cases if attention



RADIOLOGY 65

18 pud both by the patient and the doctor to the persistence of two
cardinal signs, however shght  somo change m the voice, or s‘m‘nc
difficulty 10 swallowing  Aceurate dirgnosss e be achiesed by
wdsrect laryngoscopy N r1y examination and direct Inryngoscopy
“ng{::l?g?gxcal Imestigations  This affords consderable help and
requires some emphass  Onee a presumptive diagnosts of eancer

L

Fia 9 Tomograph antero posterior view showing true and false
cords and tumour n tho left pynform fossa with edema of ary
epiglottidean fold  Tho diseise sito (left) appears as a shados

of the pharynx 13 made on routine chimiecal examnation, by laryngo
scopic inspection and eareful palpation of the neel radiology ean
add considerbly to the detailed hnowledge of the extent of the
Iesion and the condition of the urway Two methods of radio
logieal investigation are avalable (1) @ lateral soft tissue view of
the nech using air as o contrast medium (Valsilva) This gnes
2 profile view of the vallecula ¢miglottss the pres ertebril space and

trachea (Fig 8) The tumour 13 shown as 1 soft hissue shadow n
EDWARDS K 4 ETRG

3
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front of the cervsel sertebzn Ha mze and extent e.mﬂn\!‘
upper and lower bimsts an weH detined (2) Tommmiphy n:kn
postunor views ghiow abnormadities of the corde “m;’ .
Morpapm and subJotnie space (Fi, 0 Tumours Uf“ ¢ .
eprplottie fobin and of the pnform foaer nre clearly showm :
conteast sividiv with the pormal wule A direet laovngosen)
cvamimation adds further deotmled b nonledee of the !ﬂm(’“"“
affirde a po alnhty af biopss Histologied examination c*;l‘
bihiea a detinste dingneste of 1 neophiam awd ales ndds the dety
wformition of e degrre of diffen ntintion or anaghias and gnel‘
i aan s o 1 ihely, peponee to radintheraps It 3o of cou
tentinl o mestigate by ridiolo,y the preseney or nbeence
pulmontey mdctwtrscannd In o enerad chimenal caamination

the fitness af th, pitient for amvgor sl procedun

Surgery of the Pharynx in the Past

Attanpts at remowst of the phannx and cenvienla saphagus o
back to Czemy who in 1977 rrsceted o pronth from the postene
region and eervical o sopliague  Pronedrs i auren of the Ph“‘;
metude Michuber (1856) de Quervam (1899) Von Hacher (1%
but it was Walfeud Troteer whom 1911 describesd what e1n be o
sidercd as the modem e thod asmany, at the nonsosal of the Jaoves
pharynxy  Trottcr was embued with the belu fthnt m the treatme
of pharyngenl canccr the con crvation of the farvne was of g
importance  Trotter de s jace thye aperation of  Jatoral transthyre
pheryngotemy This gave aceess to the pharsnix and enabled t
surgean to remove o portion of 1t for cancer of the pyniform e

and latern} phan ngeat wall 1y tonserved the Iveviy obriated t
need for a permanent trachat

patient  Although o great l1a

ing, health) tissue but also n
to cnrl; and himited growths phnode ms asic
It wav' i two stage operation kasing a tumpornry Pharvngoston
The hmitations of Trotter s Operation were an meentivo to gubn
pharyngeal eancer to alternative mothods of treatment and wi
the advent of radiotherapy  a number of PALEIS worn treated |
radiation  The effect of radiothorapy m sts first phasomhen k
voltage A raya only were avaslable—was POOT  Faen pow e
ventional A ray therapy ot 200-230 KoV has 3 ery bittlo to rocor
mend 1t, even as palhatise treatment  Tho physical bumtationg
thus range of radiation make «t o disappomnting method of treatmey

9 repanda opyg rabihity

It was appliea]
with early (fany hm
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Attempts at snereamng the total dose with the then as atlable nmnn‘
tus resulted 1 eevere post radition offeets with adema ane
neerosia and handhy any control of the diserse  Thiz led to the pro
tricted fractiontl tredment first advoeated by Coutanl at the
Pans Rudiam Inststute  Teloradium further improsed results and
some cises of pharvnol canear were completels mmm\\rw} \,1\
it (Fig 10} sct the achicvement of ridiotharapy o eancer of the

B

F1c 10  View of indirect luryngposcopy of carcimama of pynfarm
fossa A Before radiothérapy B At the end of a course of
teleradium  This showa disappearance of the lesion with post
operative filming cedema of left arytenoid

pharynx 1¢ still meagre and contrasts very markedly with that in the
mtrinsie laryngeal canecer where 1 the majority of early cases 1t 1s
now the method of choice  Although there 13 a defimte place for
ridiotherapy m cancer of the pharynx specially by teleradium
telecobalt and supervoltage X\ rays the results on the whole by the
usual available methods are disappomnting and further, efforts at

urgical excision were called for
'

Modern Conception of Surgery of the Pharynx <.

Conservatism 1n surgery of cancer 13 dictated by humane con
siderations to avoid functional disability 1t 15 also put forward at
tunes as o counsel of despur because even very extensne surgery
frequently fails to cure Yet 1n the fight aganst such a formd
able foe conservatism should be primanly directed to the patient
and not to function It 13 in fact better pathology and more
effective surgery to conserve the patient and not the anal sphincter

the normal speech or kome other function Tt 1s a conception based
~
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on (xperione that ot 1 better to be abive and froc from eancer with
n colostomy or a trwcheotomy  than to succumb to the di eave wath
a normal method of def v ation ar respumtion

Such n concept of the surpeal trowtmant of cancer dictates a
policy of widc ablvtion of the di v ¢ In the cse of cancer of the
phanny as i other madiannnt growths the it of the exesion
are dufined munty by the extant of the disc e but also by rome
antomeal detals and s potantid mode of gpread To ablate

A B
F1o 11 Yost cncoid carcinoma  Quthne of 7/  haped nciston
for immediate ane stage rXonstruction following total larvngo
pharyngectomy A Inasen outhned ik B lost
radiation scar showing  /  shaped i ron and tracheo tomy

w xdel)'c'l cancer of the pyriform fossa or of the post ericord area the
tissue removed should mnclude the eartilagenous framework and
musculature well beyond the ietual tumour It should include
the epiglottis the hvoid bone the thyrod aud ericord errtilages and
at least two rings of the trachen  The pharvnx atself that 1 the
Jaryngophary nx must be excised 11 {ofo from the base of the tongue

at 1ts junction with the epiglottss to the upper border of the cervical
esophagus (see Figs 11 and 12)  The mmtimate tnatomical relation
between the pharyny and the Irvnx precludes the preservation of
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the Jatter without 1 grave nsh of local recurrence of the disensc
The common oceurrence of metastases m the cery teal lymphnodes
mdicates the need of a block disseetion of the lvmphatic ficdd and
the close proximity of the thyroud at times mahes 1t unuodable to
mclude part of the thyroid in the rescetion  Such vast exerston 19
to day both safe and ssmple  The advances i anvesthesia ¢y
replacement of blood loss shoth preventing measurcs and a varety
of antibiotics have rendered the excisional part of the opetation a

§r Y
’r 1y By ":j
LY g

RIUC A,

A B
116 12 DPost cricoid carcinoma  Total laryngo phai
t:
following. unsuccessful radiotherapy  Delayod reconeicustion
of antertor wall of pharynx by means of tube pedicles by Mr
J P Ready F RCS A Frontvien B Iateral view

reasonible procedure with 1 verv low mortality The posslhll;t) of
wide exe sion of the cervieal viseera and the adjoming Iy mphnodes
has two mam advintages 1t gues greater safety against Tocal
recurrence and 1t broadens the field of operibihity  In fbmct m cases
of earhy diagnosis and small lestons 1t gives a far better chance of a
p{c{rmnnent control of the disease and in the established and even
:‘tg‘z:ﬁr:t;?\:ﬁz 1t still permits sufficrentls wide excision to warrant

The morbidity which follows such operatiye procedures s however
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great , especially the inability to swallow, the need of tube feeding
and the continuous dribbling of salina  Althouph a permanent
tracheotomy 19 usually aceepted az unasodable the gap in the
continuity of the almentary canal remams a formidable problem
1t 19 the repur of this gap, extending the whole length of the nech
from the base of the tongue to the cervienl asophagus which has
exereised the ingenuity of the modern surgeon

Excision of the Pharynx and Larynx

Larvngopharyngcctomy should melude the (piglottis and thus
diviston of the hare of the tongue ot it junction with the epiglattis
constitutea the upper hnut of the operation  distally the trachen 1s
severed between 1ta recond and third mings and the cervieal
asophagus 13 divided at the same level  The shin ncision vanes
with the proposed method of closure or reconstruction A quadn
lateral flap can be fastuoned by two horizontal incisions at the level
of the hvoid and just above the sternal noteh hinged on a broad
Iatcenl attachment  or two smaller sumlar fiaps can be fashioned
Alternatively a7 shaped mesion provides two broad based and
viable flaps (Fig 11A)  The flaps consist of <k subcutaneous
tissues and platysma  In the presence of enlarged lymphnodes the
first step in the operation 15 a bloch disection of the nech, which
mcludes the sternomastord muscle and internal jugular vesn  In the
absence of enlarged lymphnodes the ster 1 19 cut nerows at
the lower end  The thyrowd gland can be presersed 1n which ease
the 1sthmus 1s cut across or a hemithvrordectomy 13 done 1f the
thvrod 18 mmvolved by the discase  The infralivoid museles are
peeled off and preserved or 1n advanced cases removed on the same
side as the thyrowd  The trachea 13 divided and the cesophagus
exposed and cut across  The asophagus and hypopharynx are
separated from the prevertebral museles and fasern and the pharyny
mescd above the level of the hvoid bone  The magmtude of the
operation varics a little with the extent of the dicease but such
sanations affect only the removal of the lmphnodes the thyroud
and infrahy o1d museles 1t should not affect the extent of the removal
of the pharvny and Iarynx

Reconstruction
This can be carried out in two stages or one  The two stage
operation has been practiced for many vears and was rationalized
by Wilfnid Trotter in 1913 All two stage operations leave & tem
porary gap n the newly constructed pharvnx and feeding 19 by
means of a tube passed either directly mto the pharyngostome or
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through the nose A polythene tube 1s preferable to a rublcr one
18 1t oruses less wrntation of the trsnes and 1s better tolcrated oven
for very prolonged periods

Woohey’s operation 15 based on that of Trotter 1t permuts how
¢ver o wider exciston a8 1t includes the laryny  The size of the flap
18 greater but even so 1t 1s hmited and the reconstruction depends
upon the size of the shan flap  The flap 18 lmd on the pres ertebral
faseia and forms the posterior wall of the new pharyny It 19
secured 1n position by stitches and should hie without tension  The
upper end of the shin flap 1s jomed to the posterior cut edge of the
pharynx  the flap 15 then turned on itself and the sutures con
tinued on the anterior cut edge of the pharynx Simlarly the
esophagus 15 jomed to the lower part of the flap  There 13 thus
formed a full thichness shin funnel jommg the oropharynx to the
msophagus  Ths funnel 1s open along its lateral border  The raw
surface on the opposite side of the wound 1s covered by a free shin
graft The cut end of the trachea 1s sutured to the shin above the
sternal notch  The second stage 13 undertahen four to six weeks
later and consists in the closure of the pharyngostome  The original
flap may slough at 1ts free edge and the second stage mav thus be
delayed  If the loss of shin 15 considerable, only the posterior wall
of the new pharynx 1s thus formed In such cases the antertor wall
can be constructed from tube pedicles raised from the chest wall
The tube pedicle method necessitates multiple operations and 1t
usually takes many months before final closureis achieved (Fig 12)
The final result 15 satisfactory and stenosis of the new pharynx s
exceptional should this oceur it lends itself to periodical nd
gradual dilatation

1 One Stage Reconstruction

Immediate reconstruction offers many advantages Primary
repair of the pharynx enables the patient to swallow normally
within 2 few weeks and obsiates the need of multiple stage opera
tions  The method was devised by € G Rob and modified by V
Negus It conuists 1n the use of a Jarge polythene tube used as 1
temporary carner around wlich 1s wripped a split skin graft talen
from the thigh The onginal shin flap 13 used to close the wound
and healing by first mtention 13 obtamed  This method 15 to date
the greatest adyvance in the surgieal treatment of pharyngeal eancer
Tt 38 very promming and should be applicable to o larger number of
cases It 18 still m the experimental stage and will need gradual
modification with increased experience  Its most serious drawbach
at present 1s the tendency to stenosis which may be go great as to
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predude dihition and neeessitate a gastrostomy Nevertheless, ot
15 at present the most promrang, method

Techmque of Primary Repalr
Nepus has desipned a wide bore polvthene tube oval v cross
rection cxpanded into a funndd at its upper end and a round collar
shaped lower end A split khin gmft taken from the thich

¥ic 13 Radiogriph of ne~h showing a Fta 14 Banum swallow after
Negus type of pla tic tubo on which the total Iarvngo pharyngectomy
ahin graft has been placed  Withinisa and immediato one stage re
small polytheno tubo fcr feeding  The construction  showmg  the
black dots show the attachment to the length of new pharvnx made
skin of metal elips on stitches pasng out of a Thiersch graft The
through the ehin and the tube from one Negus tube has been remosed
side of the nech to the other to mamtain Tracheotomy tube shown

the tube in position



PRIV IRY RLPAIR 73

nd the tube with the ran surface outwards (g 13)
);‘11-\.101 )tllxcl()‘crl(;“n‘::crtcd mto the csophagus to which it s sut\m,d! \\llth
catgut sutures  Smmilarly the upper funnel shaped end which l;cs
at the level of the vallecula 15 sutured to the phariny A l;mn cl;
pols thene tube 18 prssed through the nose nto the Iage tube m;’(
down the @sophagus this tube 1s used for feedng  Stlna can i
swallowed nnd passes down the mamn tube  The ongmal 7 shaped
shn flaps cover the shin graft and tube  To prevent displacement

lia 15

Laryngo pharyngectomy for post cricoid earcinoma one
stage reconstruction by means of a slun graft on & N\egus tube
The patients illustrated mn Figs 11 12 13 14 1o htve been

operated on by the suthor and the plastie repais was done by
Nr J P Redy 1 RCS

of the tube two or three nylon or fine wire stitches are nserted
through the shin ind through the tube and serve to anchor the tube
n position  The period of time the large poly thene tube 15 left 1n
position v aries accordng, to individual taste They ean be removed
(through the mouth) as early s the second week but have boen left
gty for several months The method lends itself to many
vamtonsindetul  The patient ts fed through the inner small tube
but 13 alloved to swallow water at the end of o weel Primary
healing 1s aimed at and 1s achies ed 1 most cases {Figs 14 and 15)
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CHAPTER ‘I
THE (ESOPHAGUS
HAROLD C FDWARDS

CONGENITAL ATRESIA

TrE poneer work of Haight (1944) and of Ladd (1944) m the
US A, and of Frankln (1947) n this country, has led to a much
better prospect of survial for the infant born with atresia of the
esophagus Thus Potts (1950) records seven successes In twenty
patients operated upon and Belsey and Donmson (1950) five
survivors out of ten  Haight {1953) summarizes Ius experience as
follows since 1939 144 cases of cesophageal atresia have been
seen most of whom have had tracheo csophageal fistula  Nimne of
the patients were not operated on because thewr condition did
not warrant operation seven of which were prior to 1947, and
only two since January lst 1947 There were 72 operative
recovertes Nine of the patients who recovered from operation have
subsequently died from causes typical to the operation or more
frequently from causes apart from the operation These nine cases
all died subsequent to their original discharge from the hospital
Sixty three of these have been treated by cesophageal anastomosts,
nme by the multiple stage plan (and their two stomas had not as
then been connected), and one by primary wsophagogastrostomy

The above results mclude all patients operated on ncluding
those during the developmental period of the operation
figures show a recovery rate m the vieimty of 60 per cent

To secure a still better proportion of successes, two things are
necessary  The firat 13 that all those concerned with the care of the
newborn including midwives should be well acquamted with the
earliest signs of the anomaly  and the second 1s that all surgeons
associited with pediatric departments should be thoroughly versed
both 1 the means of diagnosis and the techmque of the operative

treatment for success depends above all things upon immediate
actron

Recent

Incidence and Types

The ineidence of atresia 15 probably greater than Franklm s
ongmnal estimate of one 1n 2 500 hirths, and probably approxuimates
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mors dostly to the estunate piven by Belsos and Dannson of 1n
S00
Vegt s wdll hnown clasaficition (1929) of the varmntions i the
anomaly 18 still achnowledged and may here be quoted —
Tvpe 1 Complete abenee of the awophagus
Tvpe 2 Atrcsm of the ¢ ophagus with both upper and lower
scgments cnding, blmdhy
Tvpe 3 (1) Atresia of the asophague with a fistuly between
the upper a~ophaganl sepment and the trachea
(#) Atresm of the asophagus with a fistula between
the Jower asophapenl sepment and the trachea
(") Atresia of the asophapus with a fistula between
the trachen and both scgments of the a <ophagus
Of these tvpes 3 (b) 19 casily the most common (32 of 35 cascs
Potts (1930) ) with I'vpe 2 n distant second tn onder of frequency
of incidenee  All other forma are very ran

Dingnosis

Death from pncumonsa 1s the mcvatable fate of the untreated
case and 18 also the mam cause of fatahty in thoewe submitted to
operation Tt s thercfore of the preatest importancc that dingnosis
should be made before pncumoma has developed and before
fact any attempt at feeding by mouth has been attempted  Ding
nosis should deally be made before the onset of the elis«acal migns of

chohing, attachs with evanous and dyspnea  during attempts
to feed

In the commonest form of the deformuty (Tvpe 3 (4) ) the svmp
toms depend upon the pissagc of mucus and gastrie sceretion from
the lower asophagus into the trachca and spill over of mueus from
the cesophageal pouch  and consersely the entrance of anexcessine
amount of air mto the stomach  The first sizns may therefore be
tho appearance of frothy mucus within twenty four hours of hirth
perhaps tinged with bile and a sgmficant distension of the
abdomen  These findings should be followed at once by testing the
patency of the cesophagus by the passage of a medium sized adult
rubber catheter If the passige of this be arrested aspiration
should be carried out and the eharacter and quantity of any result
there may bo noted Diagnows 1s then confirmed by ntroducmng
1-2 m! of rodized ol through the ecatheter and X raving the
mediwstmum  An egg shaped ety will be revenled (Fig 16}
Radiology will also usually reveal an excessive amount of ar m
the stomach and ntestine though the absence of thrs feature
does not chimiate the possibihty of the evistence of a tracheal
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Fstula for as Donnelly (1950) has pointed out, the opcnng from the
¢trachen mto the csophagus may be vabyular
In Type 2 (atresia with two blind cesophage 1l ends) the signifieant
radiologieal finding 15 complete nbsence of any gastro mtestinal gas
Belsey nd Donmeon (1970) behieve that respiwatory distress due

1

|

Fe 16 \ ray app of blnd b 1 pouch {rom = baby
with a congemtal tracheal fistulr  (Case reforred by Dr Wilfrid
Sheldon )

to atelectasis which for reasons unl nown 15 commonly associated

with atresia should itself lead to the attempted passige of an
cesophngeal catheter

Treatment
Immediately the diagnosis 15 made pamallin theripy s started
the pouch hept empty by intermittent suction through o
catheter and preparations for operation mide Delyy in operation
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15 only parmissible e thosc in whom there has been dehay i ding
nosis and who in conscquence may be dehvdrated, and s whom
prenmontt may already be pre cnt Tor than a period of twelve
hours or fo may be devoted to amprosmg the condition by o trans
fusion of 30 to 10 m] of frcsh blood and to await the beneficial
action of the pemaillin

Opcration

If the assistance of an anvsthetist shalled in the art of ancsthestn
manfants 19 not available apen ether associated with local anes
thesi 13 the method best adopted  If the choice 12 free exposure
ghould be made through the right sule of the chest  Haicht (194)
recommends an approach through the left side if the left lung 1s
mpured fo 83 not to embarriss the healthy rght lung  Fxtm
pleural tersua transpleural exposure of the aophagus has been a
subject of debate for rome vears but the general trond now seems
to be n fasour of the transplcural approach wlich unquestionably
wives o much better access 15 ensier to perform, and 15 not followed
by anv undesirable consequences

The pleural cavaty 14 entered eather through an intercostal meision
or after subperiosteal resection of the fifth nb  If the approach s
from the righit tho azg gos vein must be divaded between hgatures of
from theleft the aorta must be mobihzed and retracted after dividing
between ligatures the first two or three intercostal arteries  The
upper pouch 13 sought m the arcolar tissue behind the trachen ats
discovery being facibitated by the passage by the anwsthetist of a
small rubber catheter through the patients nose  The pouch 13
freed gently from ats bed but stripping should be cautious otherwise
vitality ofits wall may be jeopardized  Should evanosis be obsers ed
the ¢y anotic area shoukd be cut away until bleeding 1s seen from the
cut edge (Belsey and Donmson) The lower segment 23 then loohed
for and unless very short 19 found without difficulty If the
approach 1s from the nght side the vagus will act as o gurde to 1t
It 1s freed from surrounding connective tissue and its attachment
to the trachea 1s defined A small curved clamp 18 placed across
the fistuln two gumde sutures are passed through the wall of the
cesophagus and the Iatter cut free from tho trachea The fistula 1s
elosed over the clamp by two or three wnterrupted stitches and
pulled tight as tho clamp 1s removed  The two asophagenl ends
can now be brought together although there will be some tension
owing to the tendency of the longitudmnal musele, particularly
that of the lower scgment to contract and widen the gap

An openting 18 made mnto the upper pouch at a pomnt just posterior
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to 1t centre A No 8 I'rench soft catheter, with the trumpet end
remov ed, 15 prssed upwards through the opemng nto the mouth
where 1t 15 grasped and held by the anwesthetist , the other end of
the catheter 15 passed down the distal portion of the csophagus
mto the stomach

A single layer anastomosts 18 now made W ith closely placed
interrupted sutures of fine silh mounted 1n eyeless needles, and after
completion the catheter 1s » ithdrawn, and the chest closed, after re
expansion of the lung without drainage

‘After operation the baby should be nursed m an ovygen tent,
and an mtrivenous nfusion of 50-100 ml of fresh blood given
Sudden and dangerous attachs of cyanosis may oceur and will
demand 1mmmediate aspiration of the pharyny  Feeding by mouth
starting with 10 per cent dextrose m water may be mstituted m
twenty four hours and with a sumtably diluted milh preparation
forty exght hours

The deformuty tn Type 2 varies m extent from a thin membrane
to a gap of some inches or even 1bsence nltogether of the lower
segment When 1t has been found mpossible to anastomose the
two ends the following procedure has been adopted The upper
segment 1s brought out through the left side of the neck immediately
above the clavicle to form an wsophagostomy and the lower
segment brought down mto the abdomen and through the 1bdominal
wall to form a gastrostomy If the child survives and eventually

thrives one of the various methods of fashioning a new cesophagus
15 undertahen

CARDIOSPASM

Consequent upon the perfection of the techmque of trans thoracic
exposure of the lower cesophagus and cardiac end of the stomach,
the old principle of wsophago gastrostomy for cardiospasm,
formerly performed through the abdomen has experienced a revival
only to illustrate agamn ats shortcomings and to result n recession
mto oblvion  Barrett and Franklin (1949) have recorded their
experience with nineteen patients upon whom this operation was
performed  The marhed benefits the operation conferred during
the first s1x months or so following operation flattered only to
decenne  Nearly all of them developed symptoms after this short
respite usually due to csophagitis  The same authors treated sic
other patients by dimding the cardra through all coats 1n a long:

tudinal drrection and suturin,
g the resulting m
with equally unsatisfactory results g mmeision transersely
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Thewo oxpenonees toether with thow of other surgeons gerve
to vindiemte ancw the dhum of Hedler s opoention = the one of
charee  But m order to recure the bost results Heller s operation
shonld he done ot an carly date 1e if parmanent relief of symptoms
14 not obtuned after two to thre sttempts to cure by means of a
Nepus hvdrostatie dihtor,  Heller s operation ean readihy be
performed through the abdomen (f the «umc exposure of the eandin
15 made as for ta.otomy Some sunons hase noted o makang
the asophace d masion an cnarding fibrotie band in the submucosa
and have exprosscd the apmion that the extance of such a bhand
may be o e factor

Megh sophagus

The dovdopment of a difated and often tortuous a=ophagus
(Mg asophagus) may beavery insidious process and the patient
may not for somd vers complam of symptoms <ufhicienthy marked
for hum to acch meical adviec Sooner or later however awe
phagitis will probably supeniene and rehef from the symptoms 1s
~ought  \hernatnely at man follow cardiosprsm for wiuch con
servatine trowmint has ben eontinued overlony,  or falure of
Heller s or other types of operation. In come such eases ns Puppell
(1950} bas ghown  a<ophapad motility, mayv be impured or fost
There 15 some reason to uheve that this destoma mas e the canse
rither than the resuit of mepn weophapus  No loeal operition at
the cardin i Bhely pormanenthv to roheve this condition and
consuleration i ¢t m whom “l]\““l\i ATe sLNETe X\l)(‘ pcl"‘\‘((‘l“
should b given to the operation suggosted by Dddovers (19.0)
and by Wangensteen (1951 m whih the lover end of the @ ophagus
and the provmal aad of the stomach as fur as the prlare antrum
are resected with aned to end suture of the asophagus to the readual
stomach  As both vapus nerves are dinaded Wangenstecn recom
mends that after the anastomows an estra mucoai pyloroplasty
should be performed to antieip ite subscquent hold up at the pylorus

CARCINOMA OF THE (ESOPHAGUS

I7 18 boeoming, more than (ver <dowr that caneer of the terminal
wsophagus and proumal stomach  and caneer of the mid and
upper ceophagus are attended by such dstinetive andividual
problems that they should be considered ns sepirate chmenl cntities
The trextment of the former by radical or prlbative surgery consts
tutes o very great adiance upon the now obcolete method of treat
ment by gastrostomy and irrwdistion  The results of surgery for
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cancer m the upper cesophagus are however, despite notable
advances n techmque so disappomnting that many will be prepared
to accept the view of Seandinavian workers that, for cancer in this
situation, msophagectomy eannot compete with radintion theripy
and mtubation as a means of affording greatest relief to the largest
number of patients (Pach 1948)

Santy and Michaud s (1951) study of 300 patients with eancer of
the cesophagus seen during the preceding three jears gues an
luminating picture of the present position ag experienced at a
famous contnental clime and should be studied mn the original
In 148 patients even exploratory operation was contra mdicated ,
m 25 moperability was revealed at operation One hundred and
seventy nine were explored by thoracotomy  Of these, 105 could
not beresected and were treated by a palhiitive operation  Resection
was performed on the remaimng 74 Fifty one had a carcinoma of
the lower thard and the operative mortality was 31 per cent
15 had a carcinoma of the middle third and the operative mortality
was 60 per cent and in 5 the growth was cervical, 2 patients
SUTY 1V Ing operation

Cancer of the Termumal (Esophagus and at the Cardia

Burgess and others (1951) after an mvestigation of post mortem
findings of 88 patients who had died with carcinoma of the
cesophagus noted (a) that in at least half the speeimens the lesions
extended at least 1 cm 1n the wall of the cesophagus above the
visible tumour  In a few instances this mtramural spread extended
for 2 to 4 em  (b) That both squamous celled carcinomas and
adenocarcinomas affecting the lower 8 em of the asophagus freely
metastasized to lymph nodes below the diaphragm  There was no
sigmficant difference 1n behaviour n this regard between the two
types

The aim of the radical operation 1rrespectve of preoperative
biopsy findings should therefore be section of the cesophagus well
above the visible growth and remosl of the gastrie lymphntic field
This entails mcluding the spleen and the tail of the pancreas among
the parts removed a pomt stressed by Allison {1951) There 1s
some doubt as to whether the whole stomnch should be removed
followed by cesophago Jjejunostomy  or only the provimal two
thirds or so followed by cesophago gastrostomy (Fig 17) Certan
disadvantages are mherent n both methods (see page 82)

Approach The approach should be through an abdommo thoracic
Incision removing the eighth or ninth rib as far bach as its angle
The abdommal 1neision should cross the mid line, so that the left
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rectus 18 completely disided  There 18 no advantage whatso
ever in attempting to do tis aperation through an ineiston confined
to the chest or through ont m which the thoraeic meision 18 shamped
The esstnee of success m tins dificult procedure 14 wide evposure
which ean only be obtamed through a Iongthy neson The
immediatc danger to the patient 19 not inercsed thereby but s
prospect of survinal 18 enhaneed Tt 14 not neces<ary to perform

Tio 17 Operation Hrr arcinoma at the cardin Choieo Lies butween
total and sub total ga trectomy  Dinpram to rhow extent of
remotal m ather ¢ peration

(UrerDrd W ReRTn 10 0T (lytt s real€in £\ Ak 4r enem )

a prelimminy laparotomy before opeming the chest to determme
operibiity for if the prowth 1 ton advanced for radical surgery 1t
should be short eiremted Gither by a gastro a ~ophagostomy or a
jejuno cesophagostomy  for which the same exposure 1s needed as
for resection

Reconstruction  If the pronimal half of the stomach only 18
roemoved the choice hies between cmplanting the reaidunl cesophagus
1nto either the stomach or the jejunum

The former 1s easier in accomplishment but has certun dis
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advantages, the chief among them bemg the danger of reflux
cesophagitis  As both vagiare cut there may al<o be some danger of
the development of delay m emptying of the residunl stomach
Bran (1953) 15 of the opmion that gastro cesophagostomy may lead
to dilatation of the resophagus if the pylorus s still permutted to
function

The alternatne of asophago jejunostomy has however, also
marhed disadvantages for 1t 13 more likely to be followed by sesere
malputrition and by persistent divrrheea compheations which, of
course have to be accepted 1f the condition necessitates total
gastrectomy

(Esophago-je) y The of operation depends on an

(o]

Fic 18 (E-ophago jejunostomy showing Sweets method of
mereaswg the mobility of the jejunal loop (A)  jejuno jejunc
stomy (B) and Roscoe Grahams mancwuvre designed to
obtan greater security at tho esophago Jejunal anastomosis (C)

efficient anastomosis more than on any other single factor The
choice lies between an end to end anastomosis to a jejunal himb
and end to side to a jejunal loop

Anastomos:s of a imb of jejunum 1s the more attractive technical
procedure but the safety of the anastomosis 15 jeopardized by two
factors —its nikedness and the reduced vitality of the jejunum
End to side anastomosis to a. loop 15 farmore secure  Difficulty may
be met in bringing a Joop to the csophagus without tension
Usually this ean be overcome by Sweet 8 manceuvre—dis 1sion of one
of the mam vaseular bundles of the loop near 1its ongin from the
superior mesenterie vessels (Fig 184)

The posterior aspect of the suture hne ma

be sealed
suturing the jejunum to the parietal pleura 3 aled off by

The anterior line may
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be gunrded by rollig, over the prosimal limb of the loop, na sug
gested by Roccor Gribam (1943) (T, I8 €} Tnall e1ses a jogunn
Jejunostomy muwt b parformed to presorse the anastomaoss from
the duodenal and procre e secrettons Thie step will greath
enhance the probability of spontancons heahing should a fistul
nceur  Althaugh the mortality of the oporation s stdl hgh—
probably in most chiaics in the reaton of ) per ccnt —a number of
four and tive vear survivnde are reeonded  Pranklin and Shipman
(1952) have six patients hv g, between two and four vees Allion
£1953) has ene ot vear and eleven five vear survivale and Tanner
(11933) tive five war surinale Sueet (1032) has recorded the
surpriamghy Jon apertive mortahity of 1 6 pereent watha 17 5 per
ccut five vearsursnal ratc of those who recovered frum operation

Judged from the standpoint of long term sursnal alone there
may b cause for discouragement  hut of the pallintive sirtue of the
operation be alvo taken mto considerition it mav e clumed that
the surpcry of canecr at this site has made a notable, of not o
tnumphant advance withm the hst decade

For the benefit of those who may doubt this contantion the
figures of ichison (1931) mas be quoted  Between 1935 and
1848 55 of a total of 103 patients with asophngeal carcinoma had o
palliative gastrostomy  Twenty three (42 per cent ) died m
hospital after an avernae survinal of twenty three davs  Of 27
who left the hospital aline the average suriinal time was & Lttle
over seven monthe It should be added that for this penod the
pitient suffered the discomfort of & gastrostomy and that the
pleasure of feeding by mouth was dented to fum

Palbatton  The best palbatne for the unrescetable growth 19
esther an asophago pastrostomy or an asophage jejunostomy  the
tatter buny, mdieated for nfiltrtimg, carcmoma at the cardia which
will prevent freeing the stomach sufbicently to brng it wp mto the
chest 1o o pomt above the crowth  If an a sophago jejunostomy 19
contemplatcd, the Roux operition takes precedence over the loop
operation forit will generally be found impossible to bring, a loop up
to a sufhcient height with the stomach sn st

The operation 1s anzlogous m ats effect to gastroenterostomy for
moperable carcinoma obstructing the pylerus though st 1s & far
more extensn e procedure and the mortality very much lugher

Cancer of the Mid and Upper (Esophagus
The role ind scope of surgery for cancer withm the vicimty of
the aortic arch must still be regarded s 3ll defined and as yet
unsatisfactory for the following reasons —
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1 Eradication of any extra cesophageal spread, and of the
immediate lymphatic field are impossible

2 The mortality of radical excision 1s, 1n most hands, cxcessive

3 To bring the stomach up to the csophagus above the level of
the aortic arch leaves the survivor with a complete mediastinal
stomach, which 15 not compatible with any reasonable degree of
comfort

4 Palllation by huigh gastro cesophagostomy if the growth s
found at exploration to be ¢ unresectable * cannot be compared
from the patient’s standpomnt, with the results of intubation by a
Souttar s tube

In an effort to surmount these problems there 18 an mncreasing
tendency to use a right as opposed to a left thoracotomy, as
ongnally recommended by Lewis (1946) , and a return to extra
medrastinal cesophagoplasty both as a palbiative and as a replace
ment after total esophagectomy

Rught Thoracotomy — The great disadvantage of operation through
a night thoracotomy 18 that it necesuitates two separate masions—
abdominal and thoracic  Its great advantage over left thoracotomy
15 that the growth 1s far more easily removed from the right side,
because the surgeon 1s not embarrassed during this approach by the
aorta Inercasing expertence and improved pre operative care
have enabled the operation to be undertahen i one stage, mstead
of the two stage procedure practised by Lewis mn his early cases
The stomach 15 first mobilized through a mid line incision and the
sophagus freed by blunt dissection as far into the chest as possible
after division of the peritoneum surrounding the hiatus The
abdomen 13 closed and the patient turned on to the left side (or on to
the front—Sellors, 1952)  The chest 13 entered through a long
maiston i the 7th ntercostal space or after resection of the 7th or
Sthmb  The azygos vein hies 1n the pathway to the growth and 18
divided between ligatures After mobilization of the growth by
sharp dissection the stomach 13 pulled up 1nto the chest through
the nght crus  The wsophagus with a wedge of cardia 15 now
severed, and the resultmng opeming mn the stomach closed An
cesophago gastrostomy 1s then commenced well above the growth
and the cesophagus removed after the posterior layers of the
anastomosis are completed

Cntieism has been levelled agamst the night sided operation on
the grounds that after completion of the abdominal part of the
operation, thoracotomy may disclose that the growth 1s moperable
Mathsl“son and Cohn (1950) however insist that 1t 15 nearly always
possible to remove the growth even though the cancer 1s not com
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pletely erdieated from the ehest and the aperation ean be continued
18 & pallitive proccdure

Extra mediastinal  (Esophagoplasty D Allawmes and  Banzat
(1950) draw attention to the trend wm many chines towards extra
medtastinal asophagostomy followed by total thomie a<ophagee
tomy for mud asophageal cancee The great dewback to the
method from o technical standpont 1 the Hiabihity to the desedop

LIBY o TRLITE
Anastomasiz
Oesophsguz-{leun

Right ecolon

<
Anastozosls
Colon-ducderus
e 1% Subcutaneous o sophago 1o Freparation of pjunus
plasty  uamy, the rght colon and for rotro sternnl a ophapo
termimal ifeurn pla v Straght dotted hne
(By courtesy De 1 Lafargw entthe Ed tor indicates aites for divmon of
orteauz Chrwrg cal y

Jeunum and yessels  ened
dotted ter~s for g ron of
secondary branches af addy
o wmal loagth v neodel

Tve e D I 1 2ertunandT 1
i mt and the ¥ Lt e Jo real [}
I ne Nurgery)

ment of a fistuln at the anastomosss bitween the readual
ersophapus {cervieal) and the newly constructed a sophagus
Lefargue and Ius colleagucs (1431) perform a pre sternal operation
using the nght half of the colon and the terminal teum  the latter
bemg anastomosead to the wsophugus in the nech and the former to
the duodenum (Fy, 19} The fust atage m the oporation 1s a medim
lnparotomy at whieh the uphisternum 1s removed  Tho right colon
19 freed as for o hemicolectoms after detachig the omentum from
it The aleum 33 dinaded 6-% 1n from the etcum and the blood
supply from the arcade is preserved the ieocolie artery being
Ligatured near its ongin  The transyerse colon is then divided ner
its centre, and both ends closed  An ileo colostomy 1s then per
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formed The end of the colon 13 now mplanted either into the
<tomach, duodenum, or upper jejunum, the last named bemng pre
ferred A subeutaneous tunnel 1s prepired between the sternum
and the shin m the direction of the left clavicle, and the abdomen
closed  The termunal ileum 1s brought out into the nech and
anastomosed to the cervieal asophagus after an interval of some
days

Robertson and Sarjernt (1950) have developed 2 method i which

Fic 21 Retrosternal jejunal
osophagoplasty  Barium
swallow X ray five weeks
after aperation

(B1corte y Drs R Robertgon ang
T P Sarpant and th Fditor
Jo rnal of Thoracec Surgery )

a long hmb of jejunum, prepired after the manner popularized by
Yudm 1s brought up into the nech through a tunnel immediately
behind the sternum  The steps of the operation are briefly as
follons —

A left paramedian mcision 1s made, and a limb of Jejunum pre
pired dission being made just below the flexure (Fig 20) The
length required 13 ascert uncd by measuring the distance between
the thvroid cartilage and the ligament of Treitz

The antenor medinstinum 18 then entered from the abdomen and
the diaphragm separated from the costal margin on either side for
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2 inches fram the nud hme  Smmaltancotsls the lower certienl
a.sophapus s exposed by o surpeon working, from abore and dinded
the distal end beng maapmated The antenior merhastinum 1
entered from above s a passage made by blunt diasection simul
tancously from above and belos heeping, cloe to the wtermum  The
lmb of jejunum s earried up through the tunnel and anastomosed
to the cervical esophagus and at the same time the abdominal
prt of the aperation 15 completed by nnastomons 1 ) of the
dnaded jejunam A gastrostomy ss madi before closure  The post
operatine result s tustmted By By 21

Thrs method 13 particularhy amted to patients with smple corro
ane atructures of the esopiingus differing from Y udin s operationn
bong mtrathoraeie and wepenataltic  The operation 1< also bemng
apphed to the treatment of mid « sophageal cancer the latter bewng
removed through a nght thomeotomy roe three weeks or ro after
completion of the a<ophngoplasty

1t 15 03 vet too early to assess the full vatue and appheation of
these methods but thes are bound to command attention and
future des clopments will be nwarted wath mterest
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CHAPTER VDY
DIAPHRAGMATIC HIRNIA
HAROID € 1IDWARDS

The diaphrpm s an wtgral part of the musenfar envelope of the
abdomen subject to the same sircwses and strames and to the s3me
slow despeding of 118 mtegrity and funetion by the passape of vaars
as the ecternal abdotmal parnctes and smadarly disposed to
be the aite of hernimtion of abdommal contente  The diaphmgm
shares alvo with the abdonunal wall habilits to conpenstal hemtion
resulting from maldey dopment. but here considortion wall e prven
onhy 10 required hermintion

The most vulnerable area s the drapheagn 14 at the nmplmbml
onfice and tins bears comparmon with that most sulnerable of
arens m the external abdommal wall—the mtemnal nng. Both the
cecophageal Intus and the internai rng, transmit structures and
both rely upon the mtegrty of the musenfature to gunrd agmmst
other nbdominal strueturcs bong, fureed through the apcriure by
mtr abdominal pressare  The advance of vears mto muddle agc
and bevond 18 aseocinted with two predposing ennses of herma
tron ~

{a) Degener itwon—impurment w wuseular poner which affeets
althe the whole body musentature and the diposition of fat (multiple
pregoancies ploy & big part here)

(b} The tendency to mcrensing, styawn upon the weahemny, wall of
the abdomen by common dicondcrs of middlc age—pemisteat
cough chromie constapvaon  uripary obstrnction m men

This progresanve reesprocal action—the  wearmy out  of
muscular power and the sneressmy, tendency to struns upon th
abdomunai wall explam why the habiitn to hermation meretsces
with age Indeed st e probable that one onhy has te Inp long
enough to acquire & hernin—either dphragmatic or mpunal or
both

Mechamsm af the Hiatus
As with the mternal mgomal ring the mechamsm wiueh safe
guards the huatws 18 not fully understoed  Athson (1952) to whom
we owe go much for s elucidation of many of the problems nsso
[ ~
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aated wath this region of tho body, believes that competence of the
cardin depends upon the mtrmsic circular muscle fibres at tho
gastro cesophageal Junction and the oblique angle of entry of the
cesophagus mto the stomach  The shing of musclo formed by the
right crus of the diaphragm suspends the lower end of the asophagus,
n very much the same way, according to Allison, as the pubo
rectalis suspends the rectum (Fig 22)  Allison stresses tus factor
very much 1n Ins techmque for the repur of a atus herma, the
suceess of which depends, mn s view, very largely upon the recon
struction of this sling of muscle

Collis (1953), as a result of dissection upon cadavers of the
musculature of the hintus which show great varations m anatomy
believes that the repar of the herma should be undertaken per

Fic 22 (a) The nght
crus of the diaphragm
formmng a sling for the
wsophagogastric  junc
tion Anterior viow
() The shing of the right
crus as seen from the
side

(Figs 296 by courtesy Jr
I R Allwon and the Edytor
Surg G mec Qbstet)

(a) (b)

abdomen except mn the obese subject, for whom a thoraco abdo
minal mesion 18 ady ocated

The Cardia

Though we are ignorant of the exact mechamism at the cardia by
which reflux into the ecsophagus 1s normally prevented one thing
appears certain—that this mechanism fails to work when the cardia
comes to occupy & positton 1n the thorax where 1t 18 subjected to
an ahen set of environmental forces Thus 1t 1s that i hiatal
hernis in which the cardia 15 involved reflus of the gastric secre
tions nto the esophagus 1s 1 common, if not a constant sequel
Tike the small intestine, which so often suffers after gastr(; entero
stomy the asophagus has little defence 1n 1ts make up against the
writating and sometimes erosive activity of the gastric jmce and
peraistent  though mtermittent bathing of 1ts unprotected wall n
this medium leads to cesophagitis  The degree of damage will sary

from o mild esophagtis to a severe inflammation ex

mto the wsophagus, tending Jugh up

and on occasion to the development of a typical
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peptic ulcer aubject to the characteristic complications of bleeding

perforntion and deformuty It 1s probable that the magmtude of
the damage the gastrie puec will do s direetly proportional to its
degree of nerd and enzvme potentim]  though Allson 13 of the
opmnion that asophagitisis not necessanihy due to the aetrd eomponent

but may be eansed by enzymatie action

Hiatus Hernia

Hiatus hernia 15 casily the commaneat non malienant disarder of
the gastro a=ophagerl junction  There are two distmet tvpes of
hermation—the  sbding hernia an which the candia moves up
into the thorax and the para a<ophageal tn which the candin
remains 1 its normal situntion and the fundns passes through the
hiatus anterior to the a<aphagus  rolling  at the expense of the
greater eunvature  Occamonalh  a secondary  para aesophagent
herma may complicate a sliing, hermia  The shiding tvpe 1w ey

Fi 23 Disgram of the

2 anatomcal relations of
sliding  hiatua herra

Note the stretching of

) the peritoneal reflection
and the phreno aesopha

gral hgament

the more common of the twe  Of 387 luatus hoente Alhson (1051)
found 352 sliding and 33 para a<ophageal ar muxed

Sliding Hernfa The cardin 19 normalls molule the degree of
mobility varymng in different subjects and at different ages  Under
conditions of stress it may mahe an excurston mto the thorax to
riturn when normahity 1s re cstablished  Thus i pregnancy
displacement of the eardia into the thorax s a probable causc of the
heartburn which 19 so frequently a symptom espeeially n the Iater
stages In extreme flexion of the body in the stooping postion
especinlly if combined with rotation of the trunk radiology can
demonstrate n the apparently normal a short exeursion np“nr‘ds
of the cardia

Such a natural mobility will of course predispose to permanent
hermntion  the cardia eventually  becoming lodged m  the
thorzeic cavity together with a portion of the stomach  As with
hernation elsewhere once the condition s establshued 1t 18 Linable
to be progressne
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At first the Jength of the csophagus 13 not altered, but in dus
course shortenmg will take place  This shortemng will become
srremediable 1f the wsophageal wall becomes contracted by scar
tissue due to cesophagitis or peptic uleeration

This secondary fixed shortening of the stomach due to sear tissue
contraction 1s distinct from that rare condition of congemtal short
wsophnagus, 1n which the shortening 1s the predisposing cause of the
wsophagtis It 1s not, however, alwys possible to distingmsh
between the two n chmeal practice  Very rarely, the presence
of heterotopie gastric epithelium m the wall of the msophagus
may be the uutiating factor m ulceration followed by short
ening and hermation The symptoms associated with shding
hernta are usually mild 1n degree, due to the presence of the stomach
1 the thorax and consist of intermuttent attachs of epigastric
discomfort with a sense of fullness and belching after meals simu
lating closely the symptoms of chrome cholecystitis The more

Fic 24 Anterior wall of
the stomach rolled up S
mto the sac to form a
para cesophageal herma

serious symptoms are due to reflux of gastric ymee At first this
will cause heartburn and eructations, particularly ab mght when the
patient 1s recumbent  The severity will increase with the degree of
cesophagitis and 1f a gastric ulcer arises pan and,dysphagia may
be extreme Hypochromic anema 1s a frequent asdociation

Para (Esophageal Herma The body of the stomach passes
through the hiatus in front of the cardia which (unless the hernia
15 a development secondary to a shding hermia) remuns wn sifu
The amount of stomach which passes through 1s varable Though
this 19 usually hmited to the fundus the tendency 13 always
towards increase m size The stomach rotates at the expense
of the greater curvature so that it comes to lie upside down 1n
thet thorax (Fig 24) Rarely the whole stomach may be per
manently lodged m the chest and accasionally a portion of the
transiverse colon  Reflux of gastric contents into the cesophagus
does not occur in para @sophageal hermt so that 1t does not become
complicated as does the shding herna by wsophagitis, ulceration
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or ghortening of the cesophag The sy mpt caused are due
to the presence of the stomach or prt of it, within the thorax, and -
their degree of severtty will depend upon the size of the herma and
the degrec of constriction at the neck of the herme  The mun
foatures are recurrent fullness after menls, eructations of wind,
tightness m the chest  ghortnesy of breath  retrosternal puns,
Ithe cardite puns  tnemut from gratrie evostons due to congestion ,
and very ocesionally strangulation of the mtrathoracic portson of
the stomach  The symptoms may simulate most of those cavs

by the more common upper abdonunal lesions any of which may
co exist  and may aleo closely sunulate those of coronary disease

Diagnosis
The diagnosis of both types of hernia ean be made radiologiealiy
although the distinetson between the twe by ridiwlogical means
alone 1s not alwayvs possible {Johnstone, 1951)

Treatment t

Shdmg Hernta  In muld cises of heartburn and divspepsin
assoerated with 2 small shiding hernia relicf ean be obtauned from
alhalis and sleeping 1 a propped up position  In the more severe ¢
cases operation with reduction of the herma remorl of the sac, )
and narrowing of the luatus by sewing together the crurt belund the
wsophagus may be performed either through the abdomen or the
chest according to the mdi dual preference of the surgeon

When the herma 1s of large mze and assocnated with fived
shortening, of the cesophagus due to scarmng resulting from reffux
@sophagitis the problem of cure 1s 1 complux one for the shortening
of the csophagus will prevent reduction of the vardia  Excwsion
of the lower end of the cesophagus 1ngd the herniated portion of the
stomach with esophago gastrostomy 13 Jikely to be follawed by
a recurrence of reflux wsophagitis or uleer The operation of chorce
13 to resect the diseased area of the wsophagus and replace the
stomach after turming 1n and oversewmg the eardin nto the
ibdomen  The jejunum s then dnided 2 to 3 mches below the
hgament of Treitz the distal segment brought up to the
cesophagus and an end to end anastomosis made betneen the tno
The proximal end of the jejunum 15 then mplanted end to side 1nto
the segment brought up to the cesophagus  As both vagus nerves
are divuded 1t 15 expedient to perform an extra mucosal pyloroplasty
to ensure that the stomach will empty

Para (Esophagea? Herma  Oprrative reduction of 1 para eso
phagenl hernia should normally be undertaken if the symptoms arc
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revere Harmmgton (1048) pngge st= that the operation will ¢ rtamls
be required 3 one thind of the stomach or more has entered the
thorax  Inthe rare exent of the prvsener of part of the trnavers
“eolon n the mae aperation should not be dedaved beeau o of the
dangcr of Mrangulation  Tn the old andantirm who arc unlihely to
withstand the radie d ox ratsem conside ralble af not complete relief
from svmptoms ean e obtamed by divison of the left phrome
e Thir In prrhvang the )eft dnphiraam Cinscs laxation
of the muccular wall of the onfiee  thus redueing the danger of
condtriction of the atomnach at the nech of the harmia It s tanta
mount to paralvamg the mtomal obhique musele of the abdoman in
tredueiblc ingumal homia

Qperative Approach
Though m my surpcons necluding Harnngton (104%) and Collis
(1953) prefcr the abdominal route the weight of evidence seems

Fic v {a) Diagrammatic representation of the night crus of the
dhaphragm split to form the wsophageal hiatus  (b) Represents
the further sphtting of the crus when a hiatus hermia occurs
{¢} Restoration of the hintus by hight suturing of crural fibres
hehind the esophingus

Fie 20 The normal fasaial end peritoneal =
reflec tion at the diaphragmatic hlg)(us The
fascia on the deep surface of the dia
phragm s reflected on to the asophagus as
the phreno @sophageal hiyament and fascia
propria_ Vessels and lymphatics Lie between
tlus and peritoneal reflection

to pomnt to the transthoracic approach (made after resect

1wn of
eighth rib) as the method of choice for most cases Exposure Zf 3:2
fuatug 1s better and enables greater preeision in operating  Allison
stresses the great importance in the repair of shding hermia of



96 DIAPHRACMATIC HERNIA

clearing the musclo fibres from the right crus, which sweep round to
the left to form the postersor boundary of the hivtus-—fibres which
are cisplaced by the herma and which should be meorporated in the
reprur 1f 1 functional huatus 19 to be reconstituted , this can be more
eastly accomphshed from above (Figs 2% and 26) Other pomts are
that the phrenc nerve may be temporardly blacked with novoeune to
facihitate ditphragmatic repur and finalhy, should there be
adhesions between the stomach and the hermal sae they are more
readily apprecmted and dinided  Boyd and Classen (1951), whohave
used both approaches for different eases extensnehy, are of the
opimon thit the recutrence rete morbidity, and mortahty are less
when the thoriue route 15 wsed and O Netll {1951), who used the
abdommal 1nd thoracic routes almost equally wn hfty fise cases
showed his recurrence ratu following the abdommnal route to be
27 per cent  and the mortnlity 6 5percent 23 opposed to 8 per cent
and b per cent respeetrvely for the thoracic route

Peptic Ulcer of the (Esaphagus

Primary peptie uleer of the asophagus may rarely develop
the lawer @sophagus—primary wn the scnse that 1t 18 not caused by
reflux due to acqured deficiency of the cardtac mechamism such as
oceurs 1n shiding herma and of course after a sophago gastrostom}
Formerly 1t was thought that islands of ectopre gastric mucosa Iyingin
the sophagus mught be responstble for such ulceration and Barrett
(1950) n s masterly review of the problem elaborates the view
that the cause hies m the faet that typical gastric epithelium may
hne the wsophagus for a vanable distance cxtending even mto the
cervical cesophagus perhaps and in unbroken contimwity with that
of the stomach itself There 13 present n effect a mediastmal
stomnch the asophagus ending from the mucosal viewpomnt where
1ts stratified epsthelium ends  Most of such eases Barrett thunhs
are i truth cxamples of congemtal short asophagus

The treatment for primary peptic uleeration 1s to didate the
assocated narrowang at a.sophagoscopy and to attempt to mamtun
anormal wsophagen! erlibre by daily prssage thereafter of « mercury
bougie As there s no dependable surgical cure ay ulable operation
should be considered only for those in whom the condition proves
completely mtractable Simple exasion of the lower end of the
sophagus follow ed by gastro wsophagostomy)s hkely tofail beeause
of the danger of recurrence due to reflux X1t should be attempted,
the anastomosis should be made at the level of the vorta for it 18
gaid that the cesophagus above this level 1s more resstant to reflux
wleeration than 1t 1s below 1t (d Abrue 1953) Wangenstemn (1849)
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recommends subtotal gistrectomy to diminsh aeiity A further
alternatine 1s cesophngo jejunostomy (sce p 94)
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clearing the muscle fibres from the right erus wlhich sweep round to
the left to form the posterior boundary of the hiatus—fibres which
are displaced by the hermn and which should be meorporated 1n the
repuraf a functional hiatus 1s to be reconstituted , this ean be more
easlly accomplished from above (Figs 23 and 26) Other points are
that the phrenic nerve may be temporanly bloched with noyocune to
faeilitate dinphragmatic repur and finally should there be ans
adhesions between the stomach and the herminl s1e¢ they are more
readily appreciated and divided  Boyd and Claseen (1951) whohave
used both approches for different cases extensively, are of the
opimnion that the recurrence rite morbidity and mortahty are less
when the thoracic route 1s used and O Neill (1951), who used the
abdominal and thoracic routes almost equally n fifty five cases
showed s recurrence rate following the nbdomnal route to be
27 per cent and the mortality 6 5 per cent asopposed to S per cent
and 8 per cent respectively for the thorneie route

Peptic Ulcer of the (Esophagus

Primary peptic uleer of the cesophagus may, rarely develop i
the lower o.sophagus—primary m the sense that it 1s not caused by
reflu< due to acquired deficiency of the cardiac mechamsm such as
occurs n shding herma and of course after wsophago gastrostomy
Formerly 1t was thought thatislands of ectopre gastrie mucosa lying i
the a.sophagus might be responsible for such ulceration and Barrett
(1950) 1n Ins masterly review of the problem elaborates the view
that the cause hes 1n the fact that typieal gastric epithehum may
line the cesophagus for a vanable distance extending even nto the
cervical cesophagus perhaps and 1n unbroken continmty with that
of the stomach 1itself There 15 present 1 effect a mediastinal
stomach the cesophagus ending from the mucosal viewpoint where
1ts stratified epithelum ends  Most of such cases Barrett thinths
are in truth examples of congemital short cesophagus

The treatment for primary peptic uleeration 1s to dilate the
assoclated narrowing at cesophagoscopy and to attempt to mamtain
a normal asophageal calibre by daily passage thereafter of a mercury
bougie As there 15 no dependable surgical cure available operation
should be consmidered only for those :n whom the condition proves
completely mtractable Simple excision of the lower end of the
sophagus follow ed by gastro csophagostomy is likely to fail because
of the danger of recurrence due to reflux If 1t should be attempted
the anastomosis should be made at the level of the aorta for it 1s
said that the esophagus above this level 13 more resistant to reflux
nleeration than 1t 13 below 1t (d Abrue 1953) Wangenstem (1949)
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The Surgical Treatment of Gastric Ulcer

Conservative partial gastrectomy remams the operation of
chotee, and the mdications for its applicition have not changed,
except that in manyv chimes where the mortality of the operition

TIuvison

F16 27 Bullroth I operation (McF' ed
y} (a) Detachment
(b) Gastro duodenostomy A single layer of mter::pl‘;{losr:f:::s
18 used for the posterior walls () The completed operation

-



CHAPTER V11T
THE STOMACH AND DUODENUM
HAROLD ¢ EDWARDS

SURGICAL TREATMENT OF PEPTIC ULCER

TrE surgical treatment of gastric ulcer remamng that of exesion
of the stomach from a powt immeditely above the uleer, conserving
as much of the stomach as 15 consistent with obtumng a sthisfactory
reconstruction  The rationale of the surgical treatment of drodenal
ulcer 18 to obtain 2 permanent reduction n the quantity of aed
secretion

This difference m motif 18 based upon hnown differences n
xtiology  James and Pichering (1949) have recently drawn atten
tion to the Intter by a series of controfied estimations of the pH of
the gastric contents under condrtions as near as possible to normal
Al subjects upon whom the mvestigation was made recened four
meals during the day with null at regular snteryals between meals
Samples of the contents of the stomach were obtamed at half hour
mtervals during the day and at hourly mnterinle at mght and their
aqdity determned by an electrometnie method

{ay In duodenal ulceration the curves of mtragastme acidity
showed 1 general a higher level of acidity o less conspicuons
neutrahzation after food and the t of hugher acidit
at mght after food had disyppeared from the stomach

(b} In gastric nleer the most strshing deviation from normal sn
the curves of mtragastric aexdity was the fall to or near neutrahty
during that part of the mght when food had left the stomach n
16 of 23 gastric uleer patients  There was evsdence that neutrahiza
tion of gastric contents after food had left the stomach was due to
cessation of acid secretion

The conclusions were thit the evidence was conmstent with the
hypothess that duodenal wlcer 13 caused by the action of abnormal
degrees of scidity over abnormnlly long persods of time but meon
sstent with the hvpothesis that gastric ulcer 15 due to this cause
These observations confime m foet that gastmic and duodenat
ulcers are chseases of different mtiology

9
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F1o 28 {c)
¥1c 28 Lang Stevenson clamps for partial gastrectomy and therr
appheation to the Billroth I operation
(By courtesy of Mr Lanj Stecenson and the Editor The Lancet )

has by dmnt of long practice become low, there 15 an increasmg
tendency to resect the stomach i acute perforation mstead of
himiting the operation to closure of the perforation

There1s however apronounced ncrease i popularity—or perhaps
one should say return to favour—of the Billroth I type of recon
struction as opposed to the Billroth II  The Billroth I type of
reconstruction 18 a very simple matter to perform after partial
gastrectomy m most cases of chrome gastric wlcer especially m
women, and has the following advantages over the Billroth I
operation -—1t 13 less disturbing to the patient 1t 18 more physio
logteal 1n the sense that gastric contents enter the duodenum and
not the jejunum 1t 13 claimed to be freer from post prandial
disturbances

As the late Peter McEvedy showed < single layer of closely
placed nterrupted sutures 13 completely rehable for the posteror
gastro duodenal suture lme and this simplficition m techmgque
dimnishes considerably the amount of duodenal wall needed for
the anistomosis and reduces the mish of creating too narrow =
stomar  Fig 27 shows omgmal drawings which McEvedy had
prepared especially for publication here

Lang Stevenson (1951) has designed a set of clamps which
the wthor 8 cpuen facihitates the operation (Fig 28 {a) {byand (c)
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Fia 28¢c)
¥ic 28 Lang Stevenson clamps for partial gastrectomy and their
appheation to the Bullroth I operation
By courteay of \r Lang Stecenson and the Edutor The Lancet )

has by dint of long practice become low, there 18 n increismg
tendency to resect the stomach m acute perforition, mstead of
himiting the operation to closure of the perforition

There1s however apronounced increasen popularity-—or perhaps
one should say return to fasour—of the Billroth I type of recon
struction, as opposed to the Billroth II  The Billroth I type of
reconstruction 18 a very sumple matter to perform after partial
gastrectomy 1n most cases of chronie gastric ulcer especrally
women and has the following advantages over the Billroth I
operation —1t1s Jess disturbing to the patient 1t 13 more physio
logieal 1n the sense that gastric contents enter the duodenum and
not the jejunum 1t 1s clamed to be freer from post prandial
disturbances

As the late Peter McEvedy showed a single layer of closely
placed interrupted sutures 1 completely reliable for the posterior
gastro duodenal suture hne and this simplification n techmque
dimmishes considerably the amount of ducdenal wall needed for
the anastomosis and reduces the rish of creating too narrow a
stomr Fig 27 shows ongnal drawings which McEvedy had
prepared espeerally for publication here

Lang Stevenson (1951) has designed a set of clamps which
the author s opmion facilitates the operation (Fig 28 (a) (b) and {c)
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‘The Surgical Treatment of Duodenal Ulcer

The abject of surgers 1s to secure a permanent reduction of el
secretion to a level low enough to diccourtge further uleeration
either recusrent or secondary {anastomotic)  Gastro enterostomy
was dieearded beeause 1t faled to secure such a reduction wnd was
rephiced by wide reseetson wluch bas achiesed this obpctie
Revulsion agunst performing so mutsdating n operation upon
patients espeeinll voung patients, 1n whom the ulcertbion though
punful and mntractable to medseal treatment 15 small i degree
led to the mtroduction carly sn the last deeide of two alternitne
methods of obtuning 2 reduction m aeschty  These were physie
logieal  gastrectomy s wluch the stomach 1s deprised by multiple
higatures of most of sts blood supph  and vagotoms

Physiologieal gastreetoms made hittle appeal and has been Iargels
discredited  but vagotoms, esther alone or mn conjunction with 1
dramnge operation such as gistro enterostoms remamns m the field
1s a possible alternitn e procedure to resection

Partial Gastrectomy for Duodenal Ulcer

Most surgeons are n agreement that partial gastrectomy. per

formed for the cure of duodenal ulcer showld be of the Billroth II
L be ol the 3

fpe  Keconstruction after resection miy be antecolic or retro
colie with or without a Lahe Hoffmeister sahe in exther instance
Though there 1s no reliable evidence that any one method 1s supertor
to all others the 1uthor s preference 18 for the retrocohic operition
with fishoning of a valie  Of greater smportance 15 the question
of the amount of stomach which should be removed The Inte
Hedley Visick (1948) was of the opiion that both for gastric
and duodenal ulcer the resection should be tiken up as far 1o (but
not melnding) the very first vasa brevia o procedure which he
designated Measured Radml Gastrectomy (Fig, 28)  He performed
tlus operation on 505 patients with a mortahty m the last 430 of
37 per eent A careful follow up of between twelve jews to mi¥
months showed no single case of recurrence or secondary uleeration
and Visich contrasted this with 1 5 3 per cent recurrence rite after
one hrlf to two thirds removal  and 37 per cent recurrence rite
after two thirds to three quarters removal

Pulsertaft {1952) who was assoemated with Visich i a further
review concluded that the extent of resection {1e 1s between
Yisich 3 operation of MR & and the usual two thuds te thece
quarters gastrectomy) had only a shght effect upon the overall
cluncal result, and it 13 probab]e that the bulk of surgieal opmon 13
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Fic 28 (a) Half to two
thirds  pastrectomy )
Two thirds  to  three
quarters gastrectomy (¢}
Veasured radical gastrec
tomy (Visieh) (d) Division
of all but the first vasa
brevia allows the stomach
stump to lie\ ertically with
out bemng hampered by
tethenng {V1aich)

(B courtery of the Flitor T)e
Lancet )

(CY]

1n fas our of the less radic1l operition 1€ removal up to or including
the lnst vasa brevin

Modifications 1n the Technique of Partial Gastrectomy

Billroth I Recently ittempts have been made to compensate
for the loss of the stomach by grafting a segment of jejunum
(Henley 1952) or of transverse colon (Moroney 1953) between the
gastric stump and the cut end of the duodenum after the stomach
has been removed

Henley records having successfully performed ns operition on
thirty five occasions and for the following condstions  gastrie
uleer (13) remoyable duodenal ulcer (18) 1rremov able duodenal ulcer
(4) perforation of peptic ulcer (4) remedinl for post gastrectomy
syndrome (4) and cancer (2) The immediate results of the proce
dure have been encouraging  Twenty seven patients followed up
for three months or longer gamed an average of 14 b after opera
tion varymg from » maximum of 28 1b to a mnmum of 21b  In
all the generil condition and appetite were improved and none
suffered from dumpmg symptoms nor from bowel dysfunction
(Fig 30)

Moroney (1953) has recorded the immeduate results of 150 patients
submitted to the operation of colon replacement for non malignant
conditions together with a few total resections for cancer For the
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non malignant conditions, whieh neluded 82 ducdenal uleers
11 duodenal and gastric ulcers and 27 gastric uleers, the immediate
post operitne deaths amounted toa total of five (Fig 31) DMoroney
ctresces that the abolitton of hvperchlorhvdma 18 an essentral
prelmmary to colon replacement  He ks found from hss expert
ence that the extent and degree of post gastrectomy nutritional
changes are mathedly reduced, and that post gastrectom) symptoms
of the vaso motor type are elimmated altogtther In one patient
the operation of colome replicement was performed five years after

Fig 31 Replacement of the portion of the stomach removed by o
segment of the tran<verse colon  Moroney s operation (see text)
() courtesy of Mr J Moroney and the Editor The Lancel )

;zdstredctum}l, b;c'mse of post gastrectomy marasmus  Thus patient
gamed nearly 3 stones i weight within eight
B e gl ghteen months of colon
Both the Henley and the Moroney o
perations should be r d
as experimental until their worth 1s proven by  five jear fol(i%:\r(:;;
Billroth I Darev and others (1852) recommend an antecolic
gastro jejunostomy, attaching the jejunum to the whole length of
the cut end of the stomach but making the anastomosis only with
its mllddle third (Fig 32) They claim as a result freedom from any
complication due to angulation of the jejunal imbs O Neill (1952)
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Stomy af
meddie th &
'-“f‘um <
e Fie 12 Vodfieatson of tho Bulleoth I
~-}oha gastnic resction

pructises o smudar apertbion with mtent to prevent too ripxd
cmptymg of the stomach and thus redueing bty to post
gastreetomy sy mptoms

Vagotomy

Simple infaterl vagotomy ean with 2 nunmmum of operitne
discomfort and with 5o nisk to bfc secure rehef from the avmptoms
of duodenit wleerition for manmy \ears—perhiaps permanenth
When successful it hns no peer amongst other measures eithet
medical or surgreat  The trouble 15 that 1t 15 not suceessful often
enongh for a Jot of pat ents who have undergone vagotomy derelop
dhstressing side effects which rob the operation of all virtue

Results m terms of percentages reported by <hifferent mnestigators
<how wide discrepancies Dragstedt and Woodward (1951) clam
83 per cent good results m 371 cases followed for seven years (m
il the operation w 1s combmed with gastro enterostomy with onh
shghtly better resuits)  Polloch (1952) found that only §6 per cent
of 658 cases followed for four vears were satisfictors  The Mwo
Clinte figures hie somewhere betw een these extremes wnd m recordng
them Walters and Belding (1951) mention that the operation 13
becomting mereastagly less popular becuuse of the uncertuaty of 1ts
outcome  In the wthors experience of 24 eases followed up for
four to fise vears 8 have proved tompletely successful m every
respect § were improved but 7 were fulures It was obsersed that
the best results were obtamed m the excessnely nervous type of
patient o whom duodenal deformty due to searrmg wis only
shght 1 degree

The main undesirable side effects of v 1otomy are gistuie stass
and diarrheea  In most enses gastric sthsis s not of serious import
but m & proportion—perhaps one third—of the pbients there 15
obwions clmcal evidence of retention of stomach contents the most
embarrassmg bemng that of foul eructitions  The retention 1s often
assocated with diarrhoea and 1s probabhy a contmbutory eause of
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the latter for when 1t 15 rehoved by a short circwt or pyloroplasty,
the diarrheea usually disappears  In mild eases of gastrie retention,
the ~dmmistration of urecholne (beta methylcholine chloride) 13
often benefieral

Pollock (1952) has confirmed the findings of other workers m
observing a signifient relation between the degree of acdity
after v agotomy And the degree of retentton, asillustrated m Table VI

TaBLF V1 — {esociation of Negatire Insulin Test Meal wath
Sewvere Gastric Retention

Tu ulin Te t meal N Scvere Retentlon | \o Severe Retention |  Proportlan as ©
e |
w 1
Negatne i 26 I 48 54
Weakls positive 19 59 32
Strongly positive ‘ 12 81 15
)

Diarrheea apart from that associated with gastric retention 1s
rarely severe though it may cause some alarm in the mmmediate
post operatire period even if vagotomy has been combined with
gastro enterostomy  Frequently the moderate degree of looseness
of the bowels which may follow operation 1s regarded by the patient,
previously constipated as 4 purposive achies ement of the operation,
and he 1s well satisfied with the new order

Early post prandial symptoms (dumping sy mptoms) may follow
vagotomy as they do gastro enterostomy and partial gastrectomy
but they are seldom severe Delayed post prandial symptoms—
hvpoglycemia—are howener, quite common but are not serious
and readily disappear if a lump of sugar 1s taken

Other recorded sequels to vagotomy are the development of
chrome gastric uleer (Morrissey, 1950) and chronte hy pertrophic
gastritis  Dysphagia 15 common during the first few days after
opcration  only rarely does it persist  In one, of the author s cases

howeier, a radiological appearance smulating a mild degree of
cardiospasm was seen six weehs after operition

Recurrence after Vagotomy for Duodenal Ulcer
The recurrence rate of ulcer symptoms varies with different
observers  Moore (1948) mvestigated 116 cases of vagotomy for
duodenal ulcer and noted 13 recurrences The essential feature
of the recurrent case was a period of complete relief with healing of
the duodenal ulcer followed after o long nterval by reappearance
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of the uleer with nuld or mugmficant symptoms and restoration
of & delaved scurctory response to wsulm  In other words the
effect of vagotomy wore off and vagal function became slowly re
established  In Polloch s (1932) series m which the stretest
eniteriz of recurrence of ulcer were used 1t was shown to bo under
4 per cent m 589 patients  Pollock noted a defimte relationsbip
between mesdence of recurrence and of positnve responses after
msulin test meals

Of 507 patients for whom vagotamy plus gastro enterostomy was
performed recurrence of duodenal ulcer w1s noted only n two (less
than 05 per cent)  Evidence of jejunal ulceration was however,
present 1n sry

Vagotomy 1 Combmation with other Surgical Procedures

Because of the lugh proportion of farlures many surgeons have
abandoned vagotomy as an mstrument of treatment for duodenal
ulcer  others still recogmizo 1ts worth in prmeiple and seeh to
anticipate gastric retention by combimng it with a dramege opera
tion with a ligh degree of success

Vagotomy combined with either posterior gastro enterostomy —the
stoma bemny placed near the pylorus  or with pyloroplasty (Tanner
1950)  or hemu pyloromyomectomy (Beattie 1930) guve equally
good ymmedinte results  Polloch records 88 per cent of satssfactory
results after 507 cascs of vagotomy and gastro enterostomy and
87 per cent of satisfrctory results after 200 patients treated by
vagotomy and ether pyloroplisty or pylorectomy It must be
noted however that these patints were followed up only for one
to two years after operation

Nearly all pubbshed tigures record the sime high standard of
results after vagotomy and gastro Jequnostomy for duodenal uleer
In particular Orr and Johnson (1949) proneers of vagotomy 1 this
country speak hughly of the cure rito over five vears

More recently (1953) the latter have successfully practised three
quarter gastrectomy with vagotoms for cases with an abnrormallt
high degree of acidity hopmng thereby to obtan the best of both
worlds and the worst of neither  One would need however to be
persuaded that this procedure possessed <ohd advantages over the
conservative operations before one accepterd 1t 1n preference to the
latter

The author has practised sagotomy combmed with antrectomy
and extimion of the ulcer with excellent immediate results bub 13
not as yet satisfied that this more phicated operat P
any material advantage over vagotomy and gastro enter 3
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Chotce of Treatment for Duodenal Ulcer,
Partial Gastrectomy or Vagotomy and Gastro-enterostomy ?

A comparatine study on an immense scle of vagotomy and
gastric rescction hs recently (1952) been conducted by the National
Commuttee on Peptic Ulcer of the American Gastro enterologieal
Association  In therr report no less than 4 076 patients treated by
1agotomy alone or in combimation with othersurgical procedures, nd
1163 treated by partial gastrectomy, have been analysed Two of
the ymmediate problems for which the study was undertaken re
stated to be —

(1) The question as to whether gastro enterostomy and gastric
resection re better operations when combined with vago
tomy

(2) The question as to whether gastro enterostomy supplemented
by vagotomy 13 equal or superior to partial resection alone

The questions were answered thus —

(1) In these groups of cases of duodenal ulcer, partial resection
alone when more than 70 per cent of the stomach 1s removed has
produced results as good as those produced by partial resection plus
vagotomy, with the possible exception of a gher mcidence of
histamine achlorhydria after the latter operation

(2) Partial recection alone 1s superior in 1ts results to gastro
enterostomy plus vagotomy under the conditions prevailing 1n the
mstitutions which co operated in this study

These opmions should not however, be taken as the final word,
nor would the commuttee wish them to be so taken In making his
dectsion as to which operation to practise the surgeon w:ll bear in
mind the obvicus advantages of preserving the stomach, the
removal of which may result m serious nutritional deficiencies
(page 117) This adsantage s particularly to be observed m
the younger patient and espeually 1if he 13 engaged mn arduous
work  After experience with both types of operation the author
1s of the opimon () that partial gastrectomy 1s the operation of

choxce for the older subject, in whom there 1s gross deformuty of the
duodenum and particularly 1f the ulcer 1s a penetrating one and
(b) that vagotomy associated with 1 conservative operation such as
g1stro enterostomy or pyloroplasty 1s the operation of choice 1n
the young subject, particularly 1f the duodenal deformity 1s not
gross and the duodenum hes free It may be remembered 1n this
connection that m the event of failure due to recurrent or secondary
ulceration, the more radieal procedure 13 still atailable
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Vagotomy for Secondary (Stomal) Ulceration

For some, the only valid mdication for vagotomy 19 for the relief
of symptoms due to stomal ulcer followng partial gastrectomy  Of
36 cases recorded by Crile and Brown {10931) good results were
obtuned 1 26 It 15 interesting to note that according to Alvarez
(1048) agotomy docs not necessarily protect from marginal
ulcerations

Polloch (1952) found that recurrences of uleeration appenred or
were suspected 1n 12 of 74 patients with jejunal ulcer submutted to
vagotomy  In 4 the uleer was duodenal, n 2 gastric and1n 1 jejunil

The American Commuttee on Vagotomy paid especial attention
to the 1alue of vagotomy wm the treatment of gastro jejunal ulcera
tion and as to whether 1t was superior to resectton  The results of
the exammation of 99 cases of gastric rescction and 294 cases of
vagotomy alone led them to the conclusion that in the treatment of
stomal uleer following gastro enterostomy the results of resection
were better than of vagotomy  but that vagotomyv alone was
superior 1n the treatment of stomal uleer following gastrie resection

Summary

It 15 stll too early to dogmatize upon the place of vagotomy n
the treatment of peptic ulcer although 1t 1s generally agreed
(a) that gastric ulcers should not be treated by vagotomy and
(6) vagotomy 19 the treatment of choice m stoml ulceration, partt
cularly if following partial gastrectomy

Of vagotomy m the trextment of duodenal uleer 1t can be sauid
that the immediate results in the treatment of the panful non
obstructing ulcer are good but that it 1s followed by intractable
gastric delay too frequently for 1t to be used as a routme and should
therefore be normally accompanted by & dramage operation

PERFORATION

The surgeon has a choice among three methods of treatment of
the perforated peptic ulcer each of which according to its advocates
15 superior to erther of the other two They are (1) immediate
operatton and smple suture  (2) immediate operation and partial
gastrectomy (3) non operative or aspiration ' treatment

If one discounts the bias of enthusmasm for any one method 1t
can be discerned that the immediite results judged in terms of
survival alone are m the hands of the surgeon experienced i the
method of hus choice as nearly equal 2s to make argument profitless
g to which 1s the best Thus Sangster (1948) 1s able to record 103

~
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perforations treated by sumple suture with only four deaths ,
Nuboer (1951) 131 perforations treated by immediate partial
gastrectomy with five deaths, and Tay lor (1951) 101 cnses of non
operatn o aspiration treatment with eleven denths
The great 1mprovement 1n the immediate results of operation 18
well 1llustrated by Sangsters figures—twenty four deaths in 100
cases recorded m 1939, and the 4 per cent of the series mentioned
above, and by Chamberlam s (1951) massive series of 1,622 cases
culled from the twenty year period 1930—49 1 which the death rate
(ncluding cases too 11l for operation) was 17 9 per cent as opposed to
the 6 to 7 per cent of the last two years This improvement 1s due
to better medieal eare—meluding earher diagnosis, to the mcreased
availabihity of shilled surgeons to advances mn anwesthesia, and to
the antibiotics
In decrding upon which method he shall adopt m practice, each
individual surgeon will be gmded by s own capability, and by the
facihities he has at his disposnl for after care  For most, the operation
of simple suture w1ll find the greatest appeal, though it 1s true that the
majonity of those who survive this procedure will suffer a recurrence
According to Turner (1951), the mcdence of recurrence 1s in the
neighbourhood of 85 per cent and he himself believes that all
survivors should therefore be submitted to a radical operation
within the immediate post operative period—that 1s to svy, within
three to four weeks after closure of the perforation
Immediate partial gastrectomy will—or should—save the patient
from subsequent ulcer invahdism and i the hands of the exper
enced gastric surgeon may not be a more dangerous procedure than
resection by the same surgeon for the non perforated case None
theless, 1t would not be acceptable 1s 1 routine procedure to most
surgeons particularly for the younger patient with a duodenal uleer,
m which perforation 15 preceded by « short history of ulcer
symptoms
The great attraction of the aspiration method of treatment from
the patient s standpomt 1s the avoidance of operation  Moreover,
1t saves um from all sk due directly to the operation which,
Taylor’s view accounts for half the mortality amongst those treated
surgically  As Heslop Bullough nnd Brun (1952) pomnt out, and
Stead (1951) agreed the method should howeser only be undertaken
by those prepared and able to heep the patient under their closo
surveillance and 1t 1s not swited to crrcumstances w here first class
asustance and nursing faeilities are not avallable  Stesd who
records five deaths amongst fifty patients treated by aspirition
(four of the deaths were in patients rated too 1ll to withstand opert
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tion) believes 1t to be the trentmont of chowee He gues the
mdreations for surgery as follons —
{1) Inexperience in the method
(2} Failure to umprove
(3) Evidence of gross pentoneal contammation
{4} When the dingnosis 1s m doubt
The lvst nomed must be considered a scnous bar to voutine
adoption of the method though Tavlor rightly pomts out that
macenrate dingnosis 1s an equal handieap f routine Ivparotomy 13
fasoured for liere conditions such s ecoronary thrombosis and
panereatitys may suffer needless exploration
It his also been pomted out that perforition 1 not himited to
peptie uleer but may ocersionally bo due to carcmomn of the
stomach
A useful contrbution to the asscssment of operation and aspirt
tion 18 made by Beuttie (1951) who made a tral of expectint
trentment m 40 conscoutno ces 32 were duodenal ulcers and
one died 7 were gastric uleers and four died  wmd one was *
ciremoma who also died  As result of this cxpenience Beattie his
reverted to early laparotomy
Taylor has modufied shghtly the procedure he ongmally ads ocated
The aspiriting tube now used 18 opaque to X ruve and ridiologient
confirmation of its posstion 1n the stomach 1s obtamed At the sime
time the amount of gas collection under the diaphraem 1s noted A
second radiograph 1s taken ‘fter twebve hours and if an mereace
the 1mount of accumulited gas 15 revealed aperttion s considered
He prefurs mtermittant to contmnons aspiration

BLEEDING FROM PEPTIC ULCERATION
NORMAN ( 1ANNER

Tar manigement of blecding peptic niceration has i the pnst
been confused by opposition betwern the supporters of medienl and
surgial treatment  Perhaps the most notable vecent advance
the dissolution of these myvalss wd an tempt 1o dehne the
crreumstances under which surpicd mtarvention 1 requred W 1th
particular attention to the type of ulcertion the age and condition
of the patient and the medical wnd surgical trothities av nlible

The concept of a purely medual or non aperative appronch to
the bleeding ulcer 15 ended for "1l agree that certan patients wafl
die unless the bleeding vessel 1s dealt with urgieally  Srmularly
an ilmost purely surgial 1pproach to the problem 1s certanly
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1madysable as a general rule Tt s true that the author (1951) 1n
treating consecutive series of patients by medieal, mixed medical
surgmeal, and by surgieal methods (59 per cent of tho c1ses operated
aon) found that the best results were m the last series On analysis
Loweser, 1t 15 seen that the cases he dealt with contained an excep
tionally high proportion of elderly patients with chrome gastric
ulceration (43 per cent of the patients were aged over sixty years
and nearly 60 per cent of the ulcers were gastric)  Thus type of
ease 1s particularly switable for surgieal treatment  Such a hngh
operation rate would be madsisable in o semes with a marhed
preponderance of young patients with dnodenal ulcerntion

TAaBLE VII —Peptic Ulcer and Gastritis Groups (Incidence

of Bleeding)
Operated | Osenall { &vem
Syer | Over 00 OPGHE | il | vt
e (per cent) | {per cent) | patient
who dicd
Jeriod No 1 104143  Operatfon |
avold | 108 33 5 o) o
Yeriod No December 1943 to
June 1944 Cperation earlicr
Always pa trectomy 60 33 1s il 6
Tenod No 3 June 1844 to Decem
her 194  Operation early  Sim
plest to stop bleeding 31 35 11t 1n 6u
ieriod Mo 4  January 1948 to
September 1949 Finsterer s 3 ) ~s o
1 nod No 5 Januan toJuly 19 4
~ T eted surg ry \ ith 1 iay towar [ t
on mative treatment + 5 1R 130 -
(34 over u)‘

!

Improvements 1n medical minagement of the patient suffering
from peptic ulcer hwmorrhage deal first with increased oral nutrition
replacement of blood and tissue flmds avordance of hypo,
protemzmin_hypovitammnosis and hypohalemia by the appropriate
therapy and gentle hmb and respiratory esercises As a result
there 15 a dimimshed meidence of such complications as parotitis
pneumomia  thrombosis bed sores amblyopia and the general
tissue damnge consequent on anzemia  Chemotherapeutic ads ances
have made mfective compheations less leth1l A most important
result of muntaiming the patient 1n 2 better state 1s that even late
surgery can be undertahen with a much higher prospect of success
(Bohn 1949) It 13 stall  fact, however that 1f an emergency
operation 15 necessary then the earher the deciston 1s made and the
mtersention curried out the better the prognosis

‘Thus the physician can contnibute much to the success of surpical
mtervention by maintainmg the patient m good condition an(gl b;
requesting surgieal axd without procrastination The more rexdi
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co opertion of the physicians has been won by lowered surgeal
mortahittes  This lowered surgic:l mortality 19 mn part due to
ymprovements in antsthesin 1 chemotherapy 1n blood transfusion
wnoidance of the less effectne operations eg gastrojejunostomy
wnd the more widespread techmeal shill in performing the operation
of gastrectomn

Indications for Surgical Intervention A Ingh standard of <kl
and wide experience of dealing with gastro duodentl lesions 18
often required nithough some of the cases are techmeally not
difficult  Certan general eriterin may be Jud down, which are m
fact very simlar to those enuneiated by Gordon Tavlor seventeen
vears ago (1937) The statement he made then s still true—

Every case must be considered on its own merits  there ¢an be
no hard and fast rules

Brnefly surgery 1s ndicated 1f bleeding from a peptic ulcer 3
violent persistent or 1s repeated often enough to threaten hfe
As howcver waiting to confirm that the hoemorrhage contmnues
or 1s frequently repeated exposes the patient to grave rsl, certain
features of the caso are prcked out which mdieate 1 partscularhy
high nisk of death from bleeding

Age  The patient aged over forts five to fifty years 1s less able
to withstand severe anema or hemorrhagie shoch and the healing
power of the unlcer and contractabihty of the blood vessels are
dimimished  Therefore surgery should be mvoked much more
readily 1n the older patient However young persons do sometimes
die of ulcer bleeding and vouth 15 not a reason for withholding
operation 1f bleeding, from a chronte ulcer persists or recurs more
than twice While operation 1s often successful m the aged there
eventually comes a time when the degree of semility and associated
disease 13 such that an operation will almost certanly lead to
death and 1t 1s better to let the patient rely on the slender possibility
that bleeding may cease spontaneously

Catastrophic, Recurrent or Persistent Bleeding Particularly
severe mutial bleeding mdicatcs that a2 large vessel 1s open and the
risk of early death from exsangumation 1s present With each
recurrence of bleeding the danger mncreases and mn a patient over
fifty with a chrome uleer more than one recurrence of bleeding 15
usually regarded as a strong indication for surgery Persistent
steady oozing requiring continuous transfusion more than thirty
s1x hours after the onset of bleeding 15 an cqually strong indscation
for surgery The persistence or repetition of bleeding i the hospital
15 usually more significant than a histors of repeated vomting of
blood at home
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Type of Ulcer The chrome ulcer 18 more prone to persist an
bleeding though 1t 15 to be borne m mind that the acute ulcer or
even an erosne gastrtis may bleed persstently  The dyspeptie
Tustory 18 usually the main evidence in fasour of chronie ulceration,
but there may be a prostous lustory of ulcer perforation or bleeding,
or even of o positne Xty examination to lend weight to the
evidence  In some chinics an emergency \ ray examination by a
barium meal or a gastroscopic examunation 1s made during the
first lull i bleeding after the patient's 1dmission (Delannoy et al
1952  Palmer 1952, Tanner 1949) These do not tend to provohe
further bleeding and may make the cruse of bleeding certain

In acute or gistritic ulceration operation may become necessary,
though 1t 13 usual to operate only after at least two repetitions of
bleeding n such cases even 1n the elderly, and still more persistence
with medical treatment 3 justifiable m the young The late
functional results of gastrectomy are better 1f a history of chrome
ulcer dyspepsia precedes the operation

Other Featurgs” Another feature to consider 1s the state of the
radial artery for bleeding 15 less likely to cease spontancously, and
vascular complications of anemia, eg cerebral thrombosis are
more lihely 1f there 1s atheromn or arteriosclerosis  Severe pam
preceding the heemorrhage or pain persisting after the hemorrhage,
1 an unfayourable sign - Noisy peristalsis on abdominal auscultation
18 supgestive of continued bleeding and the v omiting of clots suggests
severe bleeding

To this list another class of case may be added Tius 1s the
patient with a chrome ulcer who judged by his hustory, requires a
gastrectomy (and sometimes 1s even on a hospital waiting hist for
interval aperation) and who 1s admutted shortly after the onset of
hemorrhage In such cases operationis justified by its prophylactic
effect aganst further bleeding as well as by 1ts cure of the
ulcerative eondition

Severe bleeding associnted with duodenal stenosis 13 a hazardous
compheation and 1s best treated by operation with careful pre
operative and post operative correction of fld and salt depletion
Acute ulcer perforation associated with severe bleeding 13 an
absolute contra indication to conservative treatment and the
ulcer ghould be resceted rather than sunply sutured

Operative Procedures In all operations for ulcer haemorrhage o
good drip blood transfusion 1s set up prior to operation the stomach
1s aspurated and a small stomach tube left m It s mpossible to
aspirate all the clot from the stomach and so the anvesthetist must
be prepared for the possibity that clots may be vomited Tn some
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centres pure locel anesthesia 13 favoured, partly becuso of the
danger of clot yomitmg under general anwesthesia

At Japarotomy confirmation of the presence of the ulcer is first
required, and particular care should be trhen to ensure that a high
postertor uleer 1s not overlooked Inspection of the seross for 8
blush or scar 15 mide A small clump of enlarged glands may
indicate the uleer stte  Fren gastrotomy or duodenotomy may be
required to demonstrate the lesion

In the majority of chronie uleers a partsal gastrectomy 18 the
most strughtforward and seliable method of dealing with the
situation with reconstrueton by gastre duodenal ar gastro Jequnal
anastomoms In the case of lugh gastric ulcers o tongue shaped
upward extenston of the resected tissuo 19 made to melude the
unleer (Panchet) If a completely penetrating uleer mto the pancreas
or other viscus 15 present the blecding pomnt may remun m that
viscus when the stomach or duodenum 1s separated from 1t In
such cases 1f a clot 1s seen 1 the uleer base care must be tahen 0ot
to disturb it—Ffor once 1t 18 removed or aspirated 1t may require &
good deal of effort to re arrest the hemorrhage If the spleme
artery 18 eroded as oceurs »ith some postenor gstric lcers then
ligation of the artery will be required on both sides of 1ts erosion
If the ulcer 1s duodenal 1t m1y be necessary to pass strong sutures
mto the pnereas m order to bring together the uleer edges m the
pancreas 1nd so occlude the bleeding pomnt At other times 1t M3y
be helpful to close the duodenal wall m one laver and then, by
sutures between the antertor surfice of the duodenum and the
fibrotac crater edge in the pancreas the closed end 13 pushed mto
the crater to press ou and arrest the bleeding from st

In certan cases less radical methods than gastrectomy may be
recommended to arrest the bleeding For bleeding stomal ulcert
tionit s sometsmes wise to snspect the crater by antenor gastrotomy
and simply underrun the bleeding pomt, heeping the major mter
vention for a second occasion The author has at times mn aged
poor sk cases with duodenal uleeration made an anterror duodenal
mesion arrested the bleeding by sewing the ulcer edges firmly
together with silk repawed the duodenum—~narrowmng 1t and then
made a gastro jeyunostomy  Though at timces hife saving bleeding
may recur {twice i 20 cases in the writer s hands once fataly)
Some advocate simple excision of the ulcer for small acute ulcers
because the nlcer 1s mobde und the funetional prognosis after
gastrectomv not 50 satisfactory as 18 the ease m chronie ulceration
There 15 a rish of leaving a second ulcer m such Limited resections
and the author has given up this procedure except for rare occastons
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It 1s ndeed sometimes as dificult a procedure to carry out as o
gstrectomy  Local excision s also sometimes used for gant
penetrating gastric ulcers in poor nsh eases It must be remembered
m such c1ces that the uleer 18 always larger than its area of complete
penetration and to arrest the bleeding satisfactorsly tho whole
uleer edge must be exased and firmly resutured In some cases
resuture leads to such gastric narrowing that a gastro jejunostomy
15 needed at the end of the operation The indication for thus
operation again will be very rare

If the smite of severe bleeding cannot be determined then it 1s
generally wise to perform a partial gastrectomy In most cases
all or part (eg m generalized erosne gistntis) of the lesion will
be remored and even if 1t 13 not the remamung part of the stomach
may have its blood supply dimimished enough to eause the bleeding
to cerse  Lewison (1949), who performed 56 partial gastrectomies
with only 4 deaths found that only in 40 per cent of the cases was
a source of the bleeding actually seen to have been removed None
the less the surgieal procedure cused the bleeding to cease Simple
higation of the main gastric vessels has been advocated 1n the past
for these cases but 1t 13 an unrehable method

THE POST-GASTRECTOMY SYNDROME
HAROLD C EDWARDS

REMOVAL of the stomach or the greater part of 1t, deprives man
of a very important though not indispensable, adjunct to digestion
The effect of removal varies in different individuals  In manv it 1s
neghigible 1n a few, profound This vanation 1s bard to explan
for 1t will be apparent among patients wha have been operated upon
by the same surgeon in the same way Some small degreo of
difference 1n the effects has been discerned after different types of
operation by come observers (O Neall 1950 Mimpniss and Bust
1948) but not by others (Goligher and Riley, 1952) and there 1s
some relation between the severity of the disturbance and the
amount of stomach removed (Pulvertaft, 1952, Golgher and
Riley, 1952) But individual vanations i the effects of removal
cannot be satisfactonly accounted for thus The most varable
factor 1s undoubtedly that of the ego or personahity of the patient
himeelf and 1t 15 1n this obscure field that the chief reason for this
wide difference 1n effects amongst individuals Les  That the mer
dence of severe disturbances 1 less for one surgeon 8 patients than
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for thoso of another 18 less a mattcr of techmque than of selection
of patients

The rish of developing severe symptoms after partial gastrectomy
appears to be greatest for the nervous subjeet with a mmnimal degree
of ulceration partrcularly of he had experienced before operation
some of the post prandil symptoms—such as breathlessness
palpitations, fullness fatigue—which are charactensstic of the post
gastrectomy syndrome  Most of the many excellent mnyestigations
mto the post eperatiy o ustories of large groups of patients commence
m pomt of time with the opcration and lose much by not tahing
nto account pre operation chimeal and pathologieal detal  An
enquiry ncluding this :nformation would add greatly to our hnow
ledge of pre disposition to post gastrectomy symptoms and help
the wise selection of patients for operation

The meidence of sigmficant symptoms 1s 1mpossible to assess
Most patients after gastrectomy will, at least for a few months after
operation admut 1f closely pressed to certmn muld digestne dis
comforts Such symptoms of discomfort are gladly suffered mn
exchange for the great benefits conferred by the operation Ina
small minority only are the effects of so disturbing a nature that the
patient regrets having submitted to surgery

The great prominence wiich Iately has been given to the post
gastrectomy syndrome 13 perhaps cndangering the repute of the
operation of partial gastrectomy and 1t needs therefore to be
emphasized that partial gastrectomy for chrome gastric and chromic
duodenal uleer remains one of the most satisfactory operations it
surgery provided the selection of patients 18 wisely made

The effects of partial gastrectomy may be divided mto two
groups which however are to some extent mutually interdependent

They are  (a) general nutritional defects and (5) subjective sens?
tions (dumping)

General Nutritional Defects

Except when the patient has been starved before operation as &
result of duodenal obstruction 1t 19 rare for him to put on wer,ht
after partial gastrectomy for ulcer mrespective of the type of opera
tion performed The best he can do 1s to regan lus pre operation
weight and a number of patients fall even in this  After total
gastrectomy even for a sumple condition (¢ g polyposis) patients
may become and remam emaciated To Bram (1951) they are
remmscent of Belsen Mur (1949) gmves the following data for

eighty sis patients followng subtotal gastrectomy — -
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Enceeded pre operation weight 7
Attamed pre operation weight or within a few pounds of 1t 44

-1 stone below pre operation w eight 16
1-14 , . s » 5
132 ) » » 7
-2, » » 1

Pulvertaft (1952) finds weight Joss more marhed m women than
men and that there 18 & general relationship between 1t and the
degree of post operatine symptoms  This weight loss unless severe,
1s not necessanily associted with discomfort nor does 1t often
isconcert the patient It may, however, reduce to  lower Jevel
than before operation what may be ealled the patient’s vital poten
tinl There may be a permnent reduction 1 his powers of eoncen
tration and endurance {igastric asthera of Busalot 1949}, wnd of
zest for normal pleasurable pursmts  This s usunlly readily accepted
by the older subject, and regarded as a small price to pay for restora
tion to a better level of health It may however be 2 serious
handicap to the young and heavy manual worker Tt 15 on record
that North American trappers and lumber men amongst whom
duodenal ulcerition appears to be common are rarely if ever able
to endure agawn the physieal hardshups and lborious todl of thesr
ealling after partial gastrectomy

There are very many reisons for this nutntional defect some
cvident others obscure

Amongst the former are subjectne symptoms (the dumping
syndrome 1t5e}f) reduced capacity for ntahe of food diminished
appetite with distaste for certam foods especially fats and fulure
of fat absorption  Among the lattec are +itamin defictencies, parta
cularly of the B complex (Brun 1951 Welbourn and others 1951)
pancreatitss and potassium defierency (Smth, 1951}

Iron deficiency aniemin (microcytic anaemra) 1s not uncommon
during the carly post operitine period particularly m women
Lefore the menopruse, largely as 2 result of blood loss and depletion
of iron stores  but megloblastic anemia 15 extremely rirc though
macrocitosis  unexplumed but harmless 12 aften to be found
wccordmg to Bram (1951)

Fumally  esidence s now accumuliting that these nutritional
cffeets predispose to pulmonary tuberenlosts

Subjective Sensations (Dumping Synd

)
The subjective sensations which have from long custom been
classified under the heading of the * dumpug syndrome  refer to
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symptoms direetly due to the repercussions of the newly estabhished
anatoms  and exelude those anming from such complications as
recurrent uleer stomal uleer or jejunal loop obstruction

There 15 1 eertun incoherence about them for they var so greath
m ther numbers their seversty their insistence their relation one
to another the paths through which they mav be mediated and
their tendencs to merge with the psy chologieal

In the milder degrees the patient s complamt may be solehy 2
feehing of epigastrie fullness rarely amounting to pun withi
20 to 30 minutes of starting to ext  sometumes the sole or mijor
complunt 1s regurgitation of batter flmd mto the mouth Both
these or exther one of them may be nccompamed by a feeling of
Iangour sometunes amounting to - fechng of complete exhaustion
50 that the patient 15 obliged to bie flat until he feels better  Heo
may feet dizzy and rarely actually fint  There may be nousea
and occasionally Yomiting and diartheer  Other brzaore sensations
m2y be pr or even pred h as breathl
palmtation flushing sweating, photophobia and 4 fechng of tightness
of the scalp  Occamionally the Jatter group 15 unsceompamed by
any uneasy sensations in the abdomen iself

‘Fhe more locnl or epigastric symptoms usuatly develop soon or
mmediateh  after opertion and may pass off within a few weehs
or months or become perminent The other or yasomotor
symptoms may not develop for weeks or even months after
operation and tend to permist  In some they regularly follow ali
meals m others only certan meals dunng the dvy and mas be
particalarhy noticeable fter sweet dnnhs  In others they may
occur as isolated episodes the patient bemg free of any untonard
feelngs for weehs 2t a time

A second tvpe of maluse 15 one which may oceur 2t 2 longur
mtenval after the meal when digestion 15 rewching a more
advanced stage Thesc symptoms are very similar to the more
immeditte visomotor svmptoms and closely resemble symptoms
typreal of hypoghy eemzi to which it i thought they are probably
due (g2 )

Physwcal signs accompinvmnyg the dumpm, syndrome are few
There may be a pallor and sweating  The blood pressure may be
rused @ hitle together with an mercace m rate of the pulse and
respiration and a small rise 1n temperature

Explanations for these symptoms have been eagerh sought and
much difference of opinion s to the nature of thewr ongm 13 m
evidence Capper (1851) for example helieves that the major factor
may be due to drag on the gastne remnant followang the Joss of its

e
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upper supportmg hgaments, and has been able to reliove a number
of severe cases by reconstructing the supports at a second operatton
Svmptoms mav however, follow total gastrectomy, and Capper s
explanation will not as he agrees supph the full answer, though 1t
m1v sometimes be 1 major factor Efferent loop refiux 1s not
regarded as 2 frequent cause, for symptoms may occur without tins
being demonstrated  Hvpogly eemit has been discounted as a cause
for the carhy svmptoms both because of the time factor and because
of failure to discover anv correlation between the timing of the
symptoms and the lev el of the biood sugar (Irvme 1948 Machelh,
1949  Butler and Capper 1831 M 1940)

Most obsersers agree that the cruv of the matter 13 the ripid
passage of undigested food from the gastrie remnant—or, after total
gastrectomy, the wsophagus~—nto the jeyunum, but differ in thewr
mterpretation of the mode of the response of the latter to this hurried
entry It 1s tempting to think that simple distension of the jejunum
by this undigested pabulum, to the reception of which the mtestine
1s totally unaccustomed 1s the exeiting cause for the symptoms
may be reproduced by passing a balloon nto the jejunum and
distending 1t with air in the human subject whether or not 4 partal
gastrectomy has been performed Machella (1949) has shown
also that vamous hypertome solutions {glucose, protein hydrolysate
soldium sulphate) mtroduced into the Jejunum, can also reproduce
the symptoms and as 1s well known hypertonic chyme attracts
water to itself by osmosis  1ts bulk 18 thus inereased and causes
Jejunal distenston_ Glazebrook and Welbourn m%
15 confirm these obsersations found spasm a promunent feature
of the clmical peture  Sufferers from the dumping syndrome
were given a hypertonic solution of dextrose mixed with barum
{50 per cent dextrose solution mited with 8 oz of bariim) and the
reactions of the jejunum were obsers ed under X rays  The solution
prosoked dumping symptoms, but there was no evidence of jejunal
distension hut only of rapid emptying  In some cases actunl spasm
of the jejunum wasnoted  Insome Lhymograpiue records were made
aftcr introdueing hypertome glucose solution and an inerease n
tone and a great merease mn the height of the contractions were
recorded  Glazcbrooh and Welbourn (1952) inv estigated the
tffeet of hexamethonium bromide (C6) 1n these patients m doses of
1~} grm beforc meals and found that 1t usually had the effect of
imereasimg the appetite and the amount of food which could be tahen
with comfort Further 1t reduced or abohshed ¢ ping symptoms

and as shown radiologically, inereased bowel acty ity and the rate
of passage of contents

[12]
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Butler .nd Capper (1951) had a parallel experience with the
effect of sympathetic intcrruption 1n that they were able to influence
favourably the symptoms in the majority of sixty one cases by
performng a splanchnic block  They concluded from this experience
that the sensation 1s mediated through the sympathetic

Vagotomy has no bemign mfluence upon the early dumping
syndrome  On the contrary 1t may provoheit

The Late Post Prandial Syndrome

Butler (1951) noted that some § per cent of patients after partial
gastrectomy develop symptoms due to hypoglycemia some time
aftera meal Nearly half of them hiad sumlar symptoms beforchand
Muir (1949} also finds 1t uncommon and thinks 1t haa recerved
undue emphasis i the hternture

The commonest symptoms are tremor of the limbs giddmness and
profuse sweating assoclated with exhaustion (Capper 1951) The
cause 15 Iinked with the rapid absorption of the sugar w the
undigested gastric pabulum from the jejunum  Sufficent msuln
cannot be mobilized to bring about its storage m the liser and
hvperglycemma results (Wells and Welbourn 1951) Excessne
production of msulin may however ultimately be stimulated so
that the blood sugar in time rapidly falls to hypoglycremnic levels
Blood sugar curves of this type are found in about one third of the
patients after partial gastrectomy but mn only about 15 per cent of
these are symptoms produced (Wells and Welbourn 1931)

The symptoms may readily be relieved by swallowmg alump of
sugar Ephedrmeisalso effective  The syndrome frequently follows
vagotomy (Polloch 1952)

The Relief of the Post-gastrectomy Symptoms

There 13 a general tendency for spontaneous 1mprovement m all
cases however seyere the symptoms Eighteen months after opera
tion Goligher and Riley (1952) in reassessment of 141 of 168
patients suffering 1n varying degree and which represented 75 per
cent of all patients investigated found that the cidence of
symptoms had fallen from 75 to 475 per cent and of severe
symptoms from 12 5to 7 1 per cent It would thus seem 1mportant
not to resort too early to operative measures unless some
obv1ious mechanical cause can be demonstrated

It 1s probably 1ll advised to attempt any form of therapy other
than reassurance for the mild case In any event such patients do

~
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not return with their complamts, which are usually only revenled
after a purposn e and objective inquiry

Tn the severe ease, every attempt should be made to unearth the
cwse  The patient will on occasion discover for himself what
article of diet—such as sweet tea taken without sohd food—is most
lihels to precipitate nn attach, andavoid it Belladonna or ephedrine
15 sometimes effectine 1f tahen before meals, and hexamethomum
v help those c1ses i which steatorrheea 1s a prominent feature
Vachella (1949) recommends omitting flmds from menls and par
takmng of them between meals  As an aid to fat digestion, and n
the hope of mcreasimg body weight 1t 1s suggested that the total fat
intake be mereased but spread throughout multiple small meals

In those caces which are mecapaeitating and fail to show mmprove
ment the effect of splanchme bloch may be tried  Occasionally
(Capper 1931) lasting rchef may thus be obtuned  Operations
which have guven relief to some eases are  Jejuno Jejunostomy below
the anastomosis  conyersion of the two jejunal hmbs into one cavity
continuous With the stomach (both these operations are only reles ant
when the afferent hmb 18 long 1¢ after the anterior polya), recon
struction of gastric higaments (Capper) conversion of a_Billroth 11
type of operation mnto a Billroth I

CARCINOMA OF THE STOMACH

THE five year survival rate for patients with carcinoma of the
stomach has risen according to the Mayo Chnic figures from 5 to 14
per cent during the past thirty years (Table Fig 33) This
mprovement though far less than could be desired 1s due to
earlier diagnosis an imncrease n resectability rate and an all round
advanee 1 surgical management and anwmesthesin  There 15
little or no evidence as yet that 1t 15 due to any increase of the
extent of tissue removed There 1s indeed no proven relition
between the extent of the operation and the prospect of cure
It hns howeser heen repeatedly shown that the outlook depends
very laurgelv upon whether operation 1s undertahen while the
growth 15 still confined to the stomach or delayed unti} the lym
phtic ghnds are mfected  The move to perform routinely a total
kstrectomy for carcinoma of the lower half of the stomach 1s 1
fact unjustified by the evidence avulable  Whateser theoretieal
advantages total gistrectomy may posscss  two important con
widerations wugh heasily agunst its practice —

{@) The primary operative mortality 15 significantly greater than
that of subtotal gastrectomy and its routine performance would
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probably lose more hves than it would sage from recurrenco m the
gastric remnant
Nb) The level of wellbeing 15 usually far lower after total than

after subtotal gastrectomy

For these reasons the choice of opant-lon for cancer confined to
the distal half of the stomach 1s subtotal gastrectomy, with excaision
of the lymphatic drunage and the great omentum  Total gastree
tomy should be reserved for diffuse eancer, and eancer nvolving
the upper half of the stomnach

Though 1t goes without siyng that early dignoms which
mereases the possibilities of resection before lymphatic msolve
ment has taken place, 18 the hey to greater suceess, 1t by no means

1907 =16 1940 -49

Te
T

?u!uec!ed to
aparotomy
Lesion found

resectable

Survive resection
Survive 3 years

Survive 5 years

Fic 33 Fate of patients with gnstric cancer formerly and to day
{Dy courtesy Stafy of the Mayo Clin ¢}
follows that any direct relation can be worked out between length
of history and five year cure rate for the important arbiter of
survival1s the nature of the grow th 1tself—as m carcinoma affecting
other regions of the body A short istory egpecially m the younger
patient usually connotes a virulent type of growth for which
surgery 18 unavailmg A long history sometimes indicates a grow th
of Jow vitality It may also be that when a long history precedes
operation, the patient has developed some degres of resistance to
the cancer

In the author s experienco the relation between length of history
and resectability rate 13 as follows —

In 31 cuses with a recorded history not exceeding 8 months
only 8 were operable—n the sense that removal gave prospect of
cure Of 31 with a recorded history of between 3 and 10 years
10 were operable  Pack and McNeer (1948) record 4 similar
experience

The best palltative operation 18 partial gastrectomy even If
removal of the whole of the obvious extramucosal spread of the
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growth 15 impossible  There must be, of course, m somo cascs 3
narrow margn between what can be congidered pallintnve an

what ¢an be conadered radieal  The cyme may, m fact, and
perhaps with some justification, regard all operations as pallative
It 1s a commentary mdeed on the unlnown factors concerned n
cancer growth and cancer resistance that many obvious pallntie
operations secure as long survinal Tate as do radical resections

1o 34 \natomieal approach to total gastrectomy
(Figs Bhand3 bycourtesy Dr 1 4 Meyer andthe F 1 tor Surgical Clinics of North Amer ca )

There should even mn the pallintive operation be no hesitation m
removing the mid portion of the transverse colon if the middle
colic artery 15 mvolved m the growth  Direct end to end anasto
mosis by single layer mnterrupted sutures of the residual colon 1s a
rafe procedure provided the patient s operation 1s preceded by a
course of phthalylsulphathiazole, and streptomyemn 1s gnen from
the mght before operation and continued until 11l danger of leahago
18 passed

Precision tests m dingnoss are still laching though the greatest
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hope seems to he here i the adaptation to the stomach of Papant
colron s (1950) cvtologieal method  Chmeal assessment remuns
the most smportant diagnostic measure and where clhimeal esidence
supports a dagnosnis of carcmomn of the stomach despito doubtful
or negatne ruhologieal and grstroscopre findings, esploration
should be undertaken

The age old contros ersy about the inerdenee of mabignant ehanges
w gastrie ulcer has bumng atself ont  Long experience has shown
that peptic ulecrs on the lesser curse of the stomech i womed
almost never and m men hardly ever, become malgnant  but
chrome poptie uleers m the pylone antrum should nlways be sus
pect cther of actunl or of potential mahgnwnes, and for them
operation should iy anably bo ndvoented

Total gastrectomy for cancer of the bods of the stomach should

[t ()
Fio 35> {(n) End to mde msophago jejunal anastomosia (¢} Roux en b
rsephane jepnal anastomosis

]

usully be performed through the abdomen There s rarely any
justification for enturing the thoracic cavity and abdommo
thoraeic evposure should be reserved for cancer at or near the
cardin whether gastric or csophageal Inereise i the exposure
afforded by the wsual midhine or parameditn ncsion may
obtuned by excmmng the tnaiform cartilige  and by subcutneow
divason of the lower lkft costal cartilages The extent of the
radical operation is illustrated i Fig 34

Restortion of cont y after total ga tomy 13 best abt
bv asophago jejunostomy, exther end to side or end to end (Roux)
(Fig 35){scealsop 83)  Tnpatients withmobile iscera esophago
duodencstomy may be 4 tempting alternative bring quicher of
performance

For cancer of the prouimal portion many surgeons prefer to
leave the pyloric antrum  Thie method wmere operatio

ed
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culty, however, and unlcw accomplished by some form of prlaro
plasty, retention 15 liable to develap rubsequently i the resulting
pouch
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CHAPTER IX

THE GALL-BLADDER AND BILE DUCTS
HAROLD C FDWARDS

POST-CHOLECYSTECTOMY SYMPTOMS

A CONSIDERADLE proportion of patients are unreheved of the
symptoms for which cholecy stectomy 1s undertahen, or subsequently
develop a fresh series of symptoms referable to the biliary tract
Pribram (1950) estimates the mneidence to be 20 per cent, and
Love (1052) 16 per cent, of the totnl The causes appear to fall
mto two groups

(a) Residual disease or development of structural changes in the
bile passages

(b) Aberration of the control mechrmsms of bile expulsion mto
the duodenum (dyshinesia)

Residual Disease and Structural Change

The danger of leaving stones in the common bile duct after
choleey stectomy for caleulous cholecystitis has long been recogmzed
This risk can be sigmficantly dimmished by routine cholangiography
performed at operation before the gall bladder 1s removed

Love (1952) has used cholangiography at operation m 322 patients,
with only 9 techmeal falures and & positive  result in 56 In
27 stounes were revealed 1 14 spasm of the sphincter of Qddy,
in 11 chrome pancreatitis causing compression of the duct, n 2
carcinoma of the pancreas  n 1 papilloma at the ampulla  and
1 1 constriction by the hepatic artery

Though many of these conditions would be detectable by 1nspec
tion and palpation there 1s no doubt that cholangiography
expert hands will make a gratifying contribution to precision n
diagnosis  Love s method 1s to inject 5-10 ml of o contrast medinm
such as neo hydriol or dicdone to the common bile duct by
means of a cannula entered through a small ineision 1 the ¢y stie
duct  Fie seconds 1s spent over the mjection and a radiogram
ol en momediately afterwards (Figs 36-39)

The sturp of the cystic duct may be a potentinl source of trouble

— (Garloch and Hurwitt 1051) Caleult may be left within 1t or
\I‘n"lll’! P. 4 STRG 179 5
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Fro 31 Spasm of sphuncter of
Odd: Dilated common duct
(CBD) No flud enters
duodennm  Treated by dint
sion by sphuneterotome

F1e 36 Normal cholanmiogram show
mg regurgtation of flusd along duet
of Wirsung (W) and free flow of fluid
to duodenum (D)

Fic 38 Compres ion of lower ¢nd Fic 39 Filling defect 1n the com
of the common hile duct due to mon bile duet due ta papilloma
chrome fibrosing pancreatm {P) which was excised transduo

denally  Small amount of flud

m ducdenum (D)
(By courtesy of My P J M N 1 Lore and the Fd tor “ The L & shJo rmal of Surgery )

possibly, develop there ubsequent to operation It may distend
to form a drverticulum which harbours mfection It has been
suggested also that fatlure to clean the duct meticulously before
ligature at cholecystectomy may result m svmptoms due to inclusion
within the ligature of nerve filaments  Opimon er\as to wheth
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at operation the cvstic duct should be hgatured flush with the
common bile duct  Most surgcons would agree that it 1 safer to
leave a short length—perhaps § n

Dyskinesia
Of recent y enrs mereasing mtercst has centred around the problem
of symptoms referable to the biliry tract following cholecy stectomy,
and not occastoned by any discermble organic leston  The ineidence
of such symptoms appears to vary consider1bly in different climes
and there 13 reacon to believe that they most frequently follow
cholecystectomy performed for mimmal lesions in the gall bladder
This experience underlines the need for observing strict criteria for
the operation of cholecystectomy and apart from new growth,
Iimiting the operation 1n general to caloulous cholecystitis and
in general abjuring 1t for non caleulous cholecystitis
Removal of the gall bladder may undoubtedly upset the
mechanism of bihary flon nto the duodenum sometimes to
the extent of causing symptoms more troublesome than those for
which cholecystectomy was performed In certamn cases pre
operitne symptoms m1y have in any case been due to dyskinesia
and removal of a gall bladder winch was itself not responsible
may hase the effect of increasing the severity of symptoms ansing
from this cause
Pribram (1950) behieves that the effects of deprivation of ¢ich
of the main functions of the gall bladder 1 a result of cholecystec
tomy are as follons —
A Functions related to cholokinesis (expulsion of bile}—
1 Regulation of bile pressure m the bile ducts the gall
bladder working as an overflow reservoir and tension bulb
Clinical syndromes of mussing function pressure syn
dromes  cramps n the night upper 1bdommal quadrant
suggestive of real colic  nausea and the like
Neuroregulation of gall bladder ~ contraction 1n relation to
opening reflex of the sphincter—
Chnieal svndromes of missing funetion
sphincter—
(@) Spsm leading to increased pre~sure syndromes wnd
biliary stasis favourmg development or flare up of
cholangIt1s or pancreatitig

(b) Paralysis of the sphincter leading to dierhea and
enteritss

(¥

dyshmesia of the

B Functions related to biochemieal propert f
ol ons related propertics of concentrated

-
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Ad m digestion of food particularly fat, bile salts and
other secretions assisting the actions of the hpases
Chmeal syndromes of missing function  lowered tolerance
to food especally fat  anorevia and flatulence
The elmieal pattern 15 somew hat confused, and 1t mav be difficult
to distinguish between hypo and hypertom, although Newman
(1933) made an attempt to clueidate their distinetive features In
the mam hvpertension gives mse to period attachs of pun of &
fos minutes duration and s associnted with loss of weight
and  occasionally  transient  jrundice secondary  cholangio
hepatitis or panereatitis may be obscrved  The hydrochlone acd
concentration n the gastric yuice mav be high or normal  Hvpo
tension 18 hikely to cause a flatulent dyspepsia nausea and appetite
loss and 1n severe cases diarrha v beeause of unhmited and con
tinuous passige of bile through o paralysed sphincter of Oddiinto
the duodenum Hypachlorhydna 15 the rule
Attempts have been made to record the degree of tension within
the common bile duct by manometry at operation Mallet Guy
{1949) performs this examination as o routine and bases his future
medical and surgical eare upon the mterpretation of the results
obtamed combined with those from routine raciology of the bile
Passages
Hvpertoma appears to be more common than hypotoma The
treatment of both 1n the first mstance 15 medical  That for hyper
toma 15 based upon the principle of pres ention of sphincter spasm—
the avodance of stimulating mgredients mn diet and the admims
tration of antispasmodies For hypotor, improvement may
follow admimistration of HCI and pepsmn after each meal (Pribram)
Surgical treitment must necessarily only be entertained if the
symptoms are severe special attention bemng pud to any psycho
logical background for lach of knowledge prevents complete
1ehance on any operative procedure the outcome of wiuch 18 to
be regarded more n the light of hope than certainty

Neurogenie Control of the Sphincter of Oddt

Though we are Jacking precse hnowledge of the nerve supply
to the sphincter of Oddi there 15 reason to believe that the para
sympathetic nervous system throngh the nght ’agus mantams
tome control and that mght vagotomy will relax spasm of the
musele Crile and Miller (1951) have put this theory to the testn
9 patients performing 4 bilateral vagotomsy i 5 and a right vago
torny m4 It was found that biateral vagoto ore effectrv
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than nght vagotomy  Coleman and Bennett (1952) record rehef
of symptoms 1n bilateral vagotom) mn 5 pitients

Mallet Guy (1951) recommiends nght_splanch tomy 1n the
treatment of hypotoma 4 trated trically and radio
logically, and has performed this operation on 135 patients with
82 per cent of perfect ’ results

Most surgeons will not howeser, be attracted to such procedures
s vagotomy or splanchmeotomy for the relaxation of a spastic
sphuincter or the rehabilitation of a relaxed sphincter until far
more certain hnowledge of the regulation of the musculature at
the ampulla 15 known, and would prefer to rely upon a more direct
procedure Two posstbilities present themselves for the relief of
hyperter holedocho duodencstomy and sphincterotomy If
the common bile duct 1s grossly dilated, the former operation 1s the
one of choice for it 1s simple to perform, and will ensure bile
dramage

The results of division of the sphuncter are likely to be less
certain particularly 1if performed by means of a sphincterotome
mtroduced through the common bile duct as recommended by
Doubilet and Multholland (1948) On the other hand, transduodenal
exposure of the ampulla and diviston or partial excision, of the
spluncter 1s often dufficult to accomplish, and not without nsk,
though Lester and Colp (1952) have recorded a good proportion of
satisfactory results in 21 cases followed for between three and
fourteen years Simple dilatation of the sphincter through the
common bile duct 1s not more hikely to give permanent relief than

dilatation of physiological or organte stnctures occurrning elsewhere
n the body

REPAIR OF THE BILE DUCTS AFTER INJURY

Damage 13 usually due to errors of technique, abetted by operat
g under conditions where proper facihties are lacking  Fibrous
obstruction to the common bile duct may however develop many
;ca‘l-s after cholecystectomy performed without any observable

ult

Injury to the common bile duct appears to be most often inflicted
if cholecystectomy 18 performed when the gall bladder 1s acutels
mflamed anatomieal details being obscured by cedema, and ths
constitutes an arpument agunst rontine operitine treatment for
acute choleevstitis  The most yulneralle areis are at the Jinetion
of the evstic duct with the common bile duct and at the ley e)
wt which the cystic artery passes under the latter to reach the
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gl bladder  Should the artery be dmided acerdentilly before
hgature, or should the hgature slip from around 1t temporiry
hremostasis may be obtamed by ecompression of the hepatie artery
s 1t runs m the gastro hepitic omentum (Lahey, 1950) A success
ful outcome of operation for common bile duct dimage can only
be hoped for at the first attempt Patients whose jaundiced
existence 1s punctuated by repeated viaits to the operating theatre
rarely 1f ever regun a sitisfactory biiary mechamsm  The most
favourable circumstances should therefore attend the operation

One absolute essential to success 18 full and free exposure, and
when the Iiver 1s so large ns to be an embarrassment to exposure
of the damaged bie duct through an abdomunal incision con
sideration should be grven to exploration through a right thoraco
abdommal wound This enables the hiser to be rotated bachwards
and upwards nto the chest so that the hilum 1s fully exposed to
View

Eor reconstruction a mucoso mucosa! suturo Ime 19 the desidera
tum  The 1deal 15 to secure dircct union between the two ends of
the common bile duct Fathing this the upper end may be sutured
end to end to a long limb of the jejunum prepared after the Roux
prmeiple  The result from the latter operation may however be
marred by recurrent mfection of the bihary passages from the smail
bowel Other operations such as firat of all establishing an external
fistula which 13 subsequently implanted mnto the duodenum or
Jejunum are unlihely to give permanent relief  Longmire s (1948)
operation m which the cut surface of the hver 13 anastomosed to
the jejunum after resection of the greater portion of the left lobe
of the Iner can only be effective if the damage 1s below the umon
of the hepatic ducts  otherwise the right lobe of the Iiver will not
drun via the left lobe into the jejunum  As Lahey (1949) pointed
out if the obstruction 1s not aboie this direct anastomosis exther to
the lower end of the duct or to the jejunum should be techmeally
possible  The only mdications for operations of thus type are when
previous unsuccessful operations have used up any upper duct
remnants In general permanent imndwellng tubes should be
avoided

If a sumple stricture 1s present that 1s to s1y the common bile
duct has not been completely disided direct anastomosis over a
T tube which enables drunage to be established should be feasible
If the common bile duct has been completely divided the upper end
will be bulbous (drumstick ended) and unless the dnet has been
obliterated as a result of infection 1t should be recogmized without
great difficulty If the damage lies at, or above 1 of
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hepatic ducts, the two fumina may be conyverted mto one by Cattell’s
mancewvre (Fig 40) preparatory to anastomasis either with the
Jower end of the duct or with the jeyunum It may be extremely

9
HEPATIC DUCTS

A J »®
Fic 40 Cattell s manceurre i\“ !§\ ))
Fusion of lummina of hepatie \ X /j \t_// _//
ducts ta make a smngle ~ = -
°

tube c

mma

q
( \

difficult to find the lower end of the divided duct, for its cabbre
will be shrunken In order to obtam sufficient length of duct for
suture the duodenum 1s rolled over to the left and the duet freed

Fio 41 Yahey tube forked
for accommodation withn
the hepatic ducts

Figs 40 and 41 by courtesy Dr ¥ 1
Lakey and the Fltor Sirgery
Cynarcology  nd Obatets rs

from the pancreas by sphitting the Intter if necd be to the Jevel of
itg umion with the pwereitic duct  Direct union should be made
overa T tube o that pralonged dramage myy benstituted  When
the lesion 18 situated near the hepatic duct, the upper short hmb
of the tube mav be split, one mowety bewng placed i erther hepatie
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duct Lahey has had prepared for use in such enaes a ' tube with
the upper hmb forhed for accommodation within the hepatic
ducts (Fig 41)
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CHAPTLR X
THE PANCREAS
HAROLD C EDWARDS

CANCER OF THE PANCREAS

It 15 well recognized that cancer of the pancreis occurs i two
chuef forms —

Cancer at the Ampulla This may be a papillomatous growth
projecting mto the duodenum or a flat ulcerating growth which
may cause obstructine jJaundice when 1t 18 still so small s to be
barely detectable 1t operation

Cancer of the Mamn Gland  The head comprises about two thirds
of the pancreas and 1t 1s thus but natural that two thirds of the
recorded enses of pancreatie cancer arse withinit  Though jaundice

Yic 42 Lymphatic dramage
of the pancreas
Er n Surgeryof Janereatic T 1 otirs
s courte wof Dr A Irunschc g and
Messrs Henry ki pton Ltd

¥ Periaortic Nodes

1s a common—almost constant—deselopment 1t may not appear
untl the growth s extenstve and the lymphatic glands have become
mvobved  The growth 1s an adenocarcinomi and 1s commonly
of 1 lugh grade of malignaney ~ Spread may occur at an early dato
to the three mam peripanereatic lymphatie gland groups—supero
Internl lymg beneath the pylorus  the infero lateral Iymng over
the uncinate process of the pancreas , and the splemc cham Iymg
m front of the body of the pnerews m reltion to the splenice
vewsels (g 42)  From these sprend may oceur to the hepatic
lymphaticglinds  Secondariesn the Iver may appear Iter Spread
may abwo occur to the periaortic nodes and nodules may appear
137
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duct  Lahev has had prepared for use m such eases a T tube with
the upper hmb forhed for accommodation wsthin the hepatic
ducets (kg b
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Cancer of the Main Gland  The head comprises ahout two thirds
of the pcreis and it 18 thus but natural that two thirds of the
recorded c1¢¢s of pincreatic cancer anse withmat - Though jaundice

lic 42 Iymphatic dramage
of the pancreas
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e Perraovtic Nodes

15 a common—almost constuit—desvelopment 1t may not appear
until the grow th 13 extensn e and the lymphatic glands hay e become
mvolved  The growth 18 an adenocarcinoma and 1s commonly
of a ngh grade of malignaney  Spread may oceur at an exrly dato
to the three mamn perspinereatic lymphatie gland groups—supero
Iateral lying beneath the pylorus  the nfero Iiteral lying over
the uncinate process of the pancreas  and the splenic cham Jymyg
m front of the body of the panerers m relation to the splame
vessels (Fig 42)  Trom these spread may oceur to the hepatre
Iymphatic glands  Secondaries n the i er may appenr later S;zrc'\d
may also occur to the peraortic nodes, and nodules may appear
137
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duct  Lahey has had prepired for use i such eises a T tube with
the upper hmb forked for accommodition withu the hepati
duets (Fig 1)
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ardmar Polva operation s front of the colon  Implantation of the
reardutal pancreas wta the gepmum may be a procedure of some
Aifficulty a8 & meticulous anastomosn 1n impozable and there
often dipanits between the mize of the cut surface and the dinmeter
ofthe jejunum  There are two powiblealternatives  {a) Tmplanta
tion mto the apen end of the jejunum at the point of section

-

v v

b)
(n) ¢

Fra 44 Alternatine methods of reconstruction after pastinl
pancreatectomy (rro toxt)

(Fig 44b) (&) Implantation mto the stomaeh (Wells and others,
1952)

When jaundice 13 severe, and the patients condition appears
unlikely to withstand a one stage procedure, preliminary dramage of
the gall bladder into a loop of the jejunum 1s the first step

Results

The best prospect for operatise success 15 for growths situated at
the ampulla of Vater for attention 18 brought to the presence of the
latter by the onset of jaundice while the growth 13 still localized
The prospect of cure of cancer of the head dimimshes proportionately
to the distance of the origin of the grow th from the ampulla beeanse
the chmeal symptoms which it produces are so ahght and so
obscure that 1ts presence before jaundice develops can rarely be
suspected  Experience has now shown that by the time jaundice
due to cancer of the head of the pancreas has dev eloped, the growth
15 too advnced to offer much 1f any prospect of cure ’ Operation
results to date certamly give room for doubt as to whether
pancreatico duodenectomy for pancreatic cancer situated else
w her:zl than at the unll){)u]la 13 capable of prolonging life and comfort
to a degree apprecia reater tha
b e o upe;);gon n will palhation of the jaundico

Cattell and Pyrteh {1949) were able to
duodenectomy on 56 of 165 patients etplorelzlerfo(;?28 ﬁa\“fi\rsmao

_growth was at the ampulla, of whom 1 died from operation, c:xr‘ﬂy‘;:
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on the perttoneum with the development of ascites  Blood borne
spread to the lungs 13 a late finding and sheletal metastases arerre

Radical Operation

Small mabile ampullary growths m which thero 15 hitle esidence
of extension mto the hewd of the panereas—tlus applies pacticularly
to the papillary type—~—may bo satisfactortly treated by transduo
denal section with re implantation of the common bile and
pancrentic ducts nto the duodenum, a method which has been
emploved spismodwally sinee the first recorded attempt by
Halsted 1n 1898

The radical operation for the Jarger ampuilim cyrenoms ¥
however smular to that for the head of the pancrers  The affeeted
poction of the panereas 13 remov ed together with the duodenum and
the lymphatie glands druming the pincreatic head  The amount of

Fio 43  Partial pancreatectomy
Extent of incision

pancreas to be removed an eancer of the head will depend upon the
extent of the growth but s Brunschw 1g (1944) has mssted, the
growth must be given a generous margin for tt 13 imposstble to
define 1ts exact bt by palpation  The whole duodenum to &
pomt beyond the flexure together with the pyloric end of the
stomach 1s removed (Fig 43) If the superior me<enteric vessels
are mvohved the case 1s moperable

After remotal the surgeon has threc mamn problems—restoration
of contimunty of the alimentary trct , of the biliry tract and the
disposal of the cut surface of the panere1s It 1s customary amongst
most surgeons to place all three into the jejanum mn the order of
bihary trict pwnercas and stomach  This may be done exther mto
2 loop of jejunum anastomosing the two hmbs 2t a convenient
pomnt, or mto a Jong hmb of jejunum (Fig 44v)

Eather the gall blvdder or the common bile duct may be umplanted
into the jejunum  This ean be an end to end procedure if the Roux
operation 18 decrded upon  The stomaeh 18 anastomosed ag f for an
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ardimany Polva ojeration n (ront of the colon lmp!nnlnlmn{nf lh:
resrdunl pancrcan anto the jejunum may Ve n procedure of som
Qfficults ax a mebealoux annstomonte 18 imposabile amd there
often dispanity between the sze of the cat rurface and the dn]mrh'r
of the yejunum There are two poxablealternatives (a) Impl I:ﬂn
tion mnto the opon end of the jepunum at the pomt of section

By

v/ 17

(v)
(n)

tio 44 AHematine methodt of feconstruction after partinl
pARFrCatee tomy (see text)

(Fig 44b)  (b) Implantation mto the stomach (Wclls and others,
1952)

When jaundice 15 sevire and the pitient s conditton appears
unfikely to withstand a onc stage procedure prelimmary drnmage of
the gall bladder into adoop of the jojunum 1s the first stepr

Results

The best prospcct for operatiye suceess 18 for growths situated at
the ampuiia of Vater for attention 1s brought to the presence of the
latter by the onset of jaundice while the growth is stil localized
The prospeet of cure of canecr of the head dimshes proportionately
to the distance of the orgin of the growth from the ampully, becnse
the climeal symptoms which at produces are so shpht and so
obscure that its presnce before jaundice dovdlops can rarely bo
suspected  Experience has now shown that by the time jaundico
due to cancer of the head of the panercas has developed the growth
15 too advanced to offer much 1f any peospect of cure  Operition
results to date certamnly give room for doubt as to whether
pancreato duedenectomy for pancreatie cancer situated clso
where than at the ampulla 15 capablc of prolonging Itfe and comfort
to a degree appreviably greater than will pubation of the jaundice
by o short crremt operation

Cattell and Pyrteh (1949) were able to perform g panereatico
duodenectomy on 56 of 165 paticnts explored  OF 20 1 whom the
growth was at the ampulla of whom 1 died fram aperation, only 3
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were hnown to have lived for five years  Of 30 patients wath cancer
1 the he1d of the panere1s, there were 5 post operative deaths and
of the remunmg 25 18 had died within nimetcen months  The
longest survial at the time of the report was three yeirs and seven
months Rodney Smith (1933) records 7 radical resections of
28 patients explored 2 beng the subject of ampullary and 5 of
pncreatic growths  The former 2 survived esghteen months, but
the longest survival of the second group was ten months Miler
and Clagett (1951) repart 1 five year survival of 11 radical opera
tions for cancer of the head and 3 of 7 radical aperations for cancer
of the ampulla

There 1s little evidence that total pancreatectomy for carcmoma
of the head as opposed to partial panereatectomy, offers any better
chance of eure  Patel (1951) reports that of 26 total pancreatec
tomes 11 died post operatrvely 10 within fifteen months and
the longest survivor of the 5 remaming alive 1s eles en months

Dragnosis

Improyement 1n the results are only to be achies ed if the diagnoss
of cancer of the pancreas can be made before the onset of jaundice
The difficulty mn so domg 15 well illustrated by the experience of
Brown and others (1952) who record that n only 6 of 37 patients
fully investigated was a preoperative diagnoms possible
observers agree that the most frequent sy mptom 1s pamn in the rght
hypochondrium often radiating through to the bach and, according
to Smith and Albright (1852) aggravated by the supme and rehev ed
by the erect position It 1s characteristic of the pamn that 1t persists
without remission  Other relited symptoms are progressive W eight
loss and anorexia  Hvpochromic anema 1s usually present and
occasionally bouts of low fever associated with leucocytosis
Dyspepsia too 1l defined to be pathognomome may also be &
feature There may be evidence of pancreatic deficiency €8
mild and transitory glycosuna and excess of fat 1 the stoals  With
such symptoms the diagnosis can be little more than a surme and
can only be ascertained by exploratory laparotomy which should be
advocated when a chnical history of this nature 1s related

One of the quite unexplained complications of the condition 1%
venous thrombosis affecting one of the peripheral vens m the leg ot
arm

Even when the abdomen 18 open 1t 18 often difficult by mspection
and palpation to determine the nature of a swelling of the head of
the pancreas and pancreaticoduodenal resection has in fact been
carred out mn error on more than one occasion for chromec pan

~
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crentitin Microscopy ean make the dutmction i rome cses
d Offmy (1916) recommendx a prelsminars short eireuit eperition and
Iymph (lid biopay to I followed by mieal cxaam of eaneer 14
found  Remoral of a portion of the tumonr maxe for hinpay entaids
some t1sh of eausng o panereatie fistula - Mareover as Probaten
(1950) and others have shown, it 1« vers unrelinble beeause of the
uncertunty of meluding a portion of anv growth which mav be
present, i the opsy spceimen Probetem found that 11 of 18
pitients in whom this type of biopey shoved reaults nepatine for
growth subsequently were proved to have eancer  harkland (1951)
recommends needle lopsy uaing a hollow needle which removes
a eviinder of panereatie tisue 16 mm > 1 mm  In hus hands the
method has given satisfactory results without eausing the develop
ment of a fistula ruch as might be expected from exersing a portion
of the swelling for microscopy

DIAGNOSIS OF OBSTRUCTIVE JAUNDICE

What may prove to be an important contribution to the dingnous
of obstructive jaundice has been made v the tral of percutancous
transhepatic cholangiography 1 which a fow milliitres of 35 per
cent diodone arc injected dircetly into an mtrahepatic bile prisage
(Aunck Patey and W huteaide 1953)

The method 1s capable of giving cxcellent and often dingnostic
X ray pictures when obstruction to the common bile duet 18 present,
but 1 the absence of chromic obstruction, no filling of the biliary
system with dve in suffictent concentration for radiography 1s lihely
to oceur (Figs 45 a and b

The exam:nation 18 not without nish, however, one patient n the
series recorded by Patey and Ius colleagues dying as the result of
mtraperitoneal leakage of le and blood  In these nuthors ‘view
this risk 15 lessened 1f routine treatment with Vitamin K 18 instituted
before the mvestigation, and the test delayed until prothrombin
readings are satisfactory  Furthermore the amount of die injected
should be limited to 20 mls and in the evcnt of clincal evidence of

leakage of bile into the pentoneum after the injection early
laparotomy and dramage should be carried out
. QI:::W and his colleagues deseribe their techmique m the following

. The procedure was performed on i patients i the X ray
repa\;;tment after a preliminary mjection of morphine The site
or the injection was the anterior abdominal wall close to the night

costal margin and about 1} to 2 nches from the ensiform cartilage
—
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This arev was anvsthetized with 2 per cent novocun and &
graduated needle 12 em Yong and I mm n external diameter, fitted
with a sight feed and stylet was itroduced bachwards shghtly
upuards and to the nght until it was fclt to enter the lver This
was confirmed by noting that the needle moved with respiration
The stylet was then remaved and a 20 ml syringe contnming salne
connected by a rubber tube fitted with adaptors  The needle was

Fic 45 (8) Tilm taken in ercet posture showing dilated biary
tree and an irregular obstruetion of the common hepatic duct
(Byeourtesy M D H Pty nitbebdtor B ishJo roal f Surgery )

slowly 1dvanced while 1n assistant maintaimned suetion on the syringe
When as frequently happened 1 portal radicle was entered the
blood was washed out of the sipht feed by mjecting a few milhhtres
of saline  Suction was also mamtamned during withdrawal of the
needle If no bile wais detected the needle was remnserted in a
shghtly different directron the stylet being occasionally mserted to
make sure that the needie was not blocl ed  When a bile duet had
been Jocated a fow millihitres of 35 per cent diodone were njected
and a check radiograph taken to confirm that the biliary tree was
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Fic 45 (b} Oblique view erect posture Completo obstruction of
the common ile duet confirme 1 at operation

fillng Twenty ml of 35 per cent diodone was then injected slowly
under ccreen control and the needle withdraiwn A <eries of radio
graphs were then tihen ncluding some 1 the ereet posture

HYPERINSULINISM AND ISLET CELL TUMOURS

The ¥ on of episodic hyper and hy pogly cremmia
was firat desenbed by Harns in 1924 and i the sume year W J
Mayo removed a malignant tumour from the tml of the panerens
which proved on mnvestigation to ongmate from the 1slet cells of
Langerhans Five jears later Graham of Toronto removed
a spherical 1slet cell tumour from the body of the pancrens and
thereby cured a patient subject to attacl s similar to those deseribed
by Harms Whipple (1944) reviewed 141 ences of 1slet celled
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tumours occurring m patients wath hvpoglyeemia and m 19,2
recorded huis personal experience with the surgical treatment of 39
pitients

The charactenistic features of recurrent hyponnsuliwsm and
hvpogh cemun are threcfold ( Wiipples trad*)

Fursthy  1ttachs of hvpoglvermia  secondly the finding of &
blood sugar of 50 mg per eent or less at the time of the attack, or
after a twenty four hour fasting period , and thirdly prompt rehef
from the mgestion of glucose

The attachs of hvporlycamm arc of vaned intensity  They are
lable to come on during the fasting, pertod before breahfast or after
severe mental or physical effort when the sugar reserves are low
They are groupcd by Wilder (1043) under three headings () Those
relating to disturbances of the v egetativ e sy stem—nauses, sweating
pallor  flushing clulliness syncope () those relting to the
nervous system—restlessness  tonie or clome muscle spisms
opisthotonos comvulsions  and {¢) pevchie disturbances such a8
apprehensiseness confusion disorientation manta unconscrousness
and coma  Whipple s first 81¢ c1ses were referred by neurologists

Less frequently digestsve disturbances and pun also oceur I
long standing cases mental deterioration may become severe and
permanent  with degeneritive changes in the central nervons
system  Extreme obesity may also develop

These mamfestations (Whipples tnad} are due to hvpermsu
bmsm—they may oceur of course when an overdose of msulin 18
ginen—and result from over production of nsulin either by over
active normal glinds by hvperplastic wlet eclls oc by tumours
of islet cells  The last 1s the most common cause and the spasmodic
nature of the attacks 19 probably evplamed by the mntermittent
lack of control over sceretion from the eclls of the tumour

The tumour 1tself may be simple or malignant but microseopy 12
often mncapable of making the distinetion which 19 usually onl
made possible by the occurrence of malignant infiltration of struc
tures around the pancreas or the presenee of secondary deposits
m the lymphatic glands or Iiver  Less than 10 per cent behave in
this way (Morley 1952) The tumours themselves are usually
round bodies of some 2 cm 10 diameter (the size bears hittle relation
to the seserity of symptoms they may cause) and are of a more
reddish hue than the normal pancreas surrounding them being
covered by enlarged and dilated blood vesscls They may he
multiple (12 6 per cent Howard and others 1950) and may occur
inywhere n the glind but 2re found most frequently 1n the body
and tail where 1slct tissue 1s most abundant  They ~  orthan
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the normal panereas and ean be differentinted from it by palpation

ierascapically much vanation s shown—from a typieal
adenomatous appesrinee to one showmy reattered eollections of
wlet eells i a degenerate fibrons stroma The eells masy be poorly
differentiated and their appearinee sugpestne—but not pathogno
monte—af mahgnaney  The earhy coneept that the tumours were
B celled adenomata 15 now disearded  for it almast imposabile
n most spectmens to wdentify the eells with rufhicent precision to
jutifs the appellation Holmes Sworn and Fdwands (1916) doulit
whether the tumours are adenomata and think at morc probable
that thev arc examples of hvperphisin - Tt 18 of interest to note that
such 1dlet cell tumours may be present n the panereas without
g tise to sumptoms of hypennsuhimsm — On the other hand,
explortion has sametimes failed to reyveal the presence of loealized
adenomata even when the chneal preture 18 tvpiend In many
cases however adenomata have been found at re operation or on
detailed examination of the part of the panereis removed at opera
tion or at post mortem on operation fataities  The most careful
prlpation of the panereis 19 needed to reduce the numbers of missed
tumours to a mmumum and this apphes espeendly to the haad
where most of the re operation tumours have been reveded  The
duodenum should be mobilized so that a finger can be passed belund
the pancreas and the head of the latter palpated between that finger
and the thumb  Smmlar cxammation (made possible by meising
the peritoneum at the lower edge of the pancreas) should be made of
the head and tail  As the tumours arc sometimes multiple the
surgeon should not be satisfied with the finding of one but should
examne the pancreas thoroughly to exclude the presence of others
The tumours should be removed completely with a narrow margin
of pancreas wround them  If no tumours are found 1n o caso pro
senting the tvpical syndrame resection of ¥t ta 45 of the panexcns,
(from the tail end) 13 recommended

Presumably m some of the eases m wineh no tumour 13 found
and vet winch benefit from operation the condition 13 due to
overwctivity of normil cells  In others adenomata may be found
on careful dissection of the portion of pancreas remoscdd at operation
Maxemer and Bundy (1845) describe 9 such examples  In 9 cases
explored a second time W hipple found that all had tumours which
were missed at the first operation  Mast of them were 1 the head
of the pancreas  Persistence of hlood sugar helow 50 mg per cent
after partial pancreatectomy 15 strong evidence that an adenoma
has been overlooked Sometuncs the tumour 18 exty Apwert wio—

one has been descuibed eituated on the duodentt wall wiother
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adjacent to the mferior border of the panecrews, a third growing
from aberrant pancreatic tissue m the liver, and n fourth in the
gastro spleme omentum

Tslet il carcnomas may behave similarly, although not all
produce hypermsubmsm  Some tumours diagnosed microscopieally
s caremnomas m1y have becn simple bectuse the patent remned
tree from recurrence of symptoms for years after their removal

Unfortunatels hypogh ctnma may oceur from other causes the
pncreas being normal and there 15 no surc way of distinguishing
between patients who have tumours and those who have not It
has been described for example, mn towc hepatitis of varions
types m pitutary tumours 1t hypo and hyperthyrordim a3 8
complieation of Addison g diserse and 1n varous psychoses It
may oceur in otherwise healthy subjecte—even athletes—as hvpo
glyeemn of effort and nlvo 1n subjects with & low renal thrushold
for glucose  Inspite of a certan margin of error however, operation
13 advised 1f Winpple 8 trind 1s present, for the results in most cases
are brillnntls successful 1n contrast to the results of medical treat
ment  Admiustration of sugar and other carbohydrates to contral
recurring, msulin shoek. results n great obesity nd if continued for
a lengthy period conmverts the patient into a bad operttion N
prolonged hvpogh cemia has o tendeney to ciuse mental detertora
tion and anviety neuroses and there 18 much uncertainty as to
how soon 2 bemign 1slet celled tumour may show malignant change

For the operative approach a transserse incision 13 recommended
with a vertical b 1n the mid hne passing upw rds if exposure 18
ifficult  Access to the pancreas 13 obtamned erther through the
gstro hepatie omentum or the gastro colic omentum whichever
seems the better mn the mdividual case

Exposure of the pancreas shonld be complete so that it may be
evanmuned thoroughly  Hmmorrhage will be troublesome, but every
effort must be made to stop 1t completely before closing the
abdomen A dramage tube 1s essential for some temporar}
leaking of pancreatic secretion mry oceur

CHRONIC RELAPSING PANCREATITIS

Chronie relapsing panereatitis m which there 18 frequently an
alcoholie history 18 2 conditron m which fibrosis spreads progressuy el
throughout the whole gland with a tendency to the formation of
cyats wiich may become very Jarge Calaification may develop
and the condition may be associated with stones in the panereatie
duets
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In the more vere cascs, relapses are frequent  malnutation 1
progressne and respirators tract mfection ov tuberculoas 1@ a
frequent termmnal event  The serum amihise s uenally raed
particularhy during relapee but italeveliwsubject to wide vanations

The wtiology of chronie relapaing panereatitiv 18 not known but
tho consensus of apinton 1s that reflux along the pancrcitie duct 1aa
probable causal factor m mam cases  Where no chscermible dia
order 1< prescnt in the biliary tract 1t 1s thought that reflux may bhe
due to pasm of the sphincter of Oddy which Mallet Guy (1049) and
Love {1952) have been able to demonstrate at times by cholnuo
graphy at operition (ki 37)

The predominant symptom 14 pun, mdinting, to the brck wliuch
may be constant and gevere and quite unbearable during, n relapse
It 15 the presence of ths svmptom that hias led to the attempts to
obtain relief by surgers  Because of varving appreciations of the
xtiology many different surgeal approaches have been made, winch
may be summanzed thuy —

{e) Partil or total pancreatectomy

(b) Opxcrations upon the biliary tract desigmed to reduce tension—

1 Bw pass operitions eg Cholecysto enterostomy
2 Bection of the spluncter of Oddi
3 Prolonged external dramage of the common bile duct

(c) Vagotomy to reduce panereatic actinaty  and spasm of the

sphincter of Odds

(dy Sympathectomy primanly for the rehief of pun

It 15 clear however that the first essential i the operatine treat
ment of pancreatitis 13 a detailed cxploration of the bile ducts and
gall bladder and the treatment on 1its ments of any pathelogieal
condition found In the absence of gross diseasc evidence of
sphincter spasm will be given by the presence of dilatation without
change 1n 1ts tccture of the common bile duct a condition which
may be confirmed 1f radiologieal facilities exist by cholinglography
The choice of aperation then appcars to be cholecysto enterostomy
or choledocho enterostomy for either of wiich many surgeons
prefer an end to end anistomosis with a Roux fashioned )ejunal
limb  The advantage claimed for this complicated procedure o0y er
anagtomosis to a jejunal loop 13 that 1t reduces the hazard of
ascending bilary mfection

Total pancreatectomy can rarely be considered, for apart from
rehef of pun which should be attempted by less radical measures
the patient 15 no better off for the consequences of loss of tho wholo
pancreas results 1n severe and protein maldy

gestion and i man:
cages, surgical diabetes ;

Occasional good results are reported
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after partial paincreatectomy but as the condition usually affects
the whole pancrevs 1ts applicition 13 extremcly hauted

Purety for the rehef of pun the best rosults arc to be obtamed
from sympithectomy  Tlhere 18 considerable difference of opuon
however as to the cxtent of the operation and as ta whether it
should be bilateral or on the nght side, or on the left  Mallet "y
and Beaujeu (1932) perform splanchmcectomy only, and upon the
left aide  They believe that this operation has a curative effect by
reducny, the tendeney to edema and elum a good result m thirty of
thirty five operations

Cogavell (1951) recommends the thoraco lumbar aperation
mecluding 8 em of the greater splanchme nerve  Rack and Elhins
(1950) who medentally failed to obtam any improvement by
vagotomy recommend bilateral sympathectomy from TI10 to L1
and pomnt out that the operation while relteving the pun will not
affect the course of the discase de Taknts and others (1950)
recommend splanchme nerse section, and exesion of dorsal svm
pathetic chan from mnth to twelfth segments Ray and Console
(1949) recommend bilater1l resc etion of the greater splanchnic ners es
and all other nerme fibres connectig the ceelac plevus with the
lower thorieie and upper lumbnr sympathetic chains

The essentinl 1s division of the greater splanchnie nerve which
may be achieved below the diaphragm and should usually be
bitaterel  Thus operation may also be effectis e in reliev g pun due
to pancreatic cancer
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CHAPTER AX
THE SPLEEN
HAROLD C EDWARDS

Durnve the past decade fresh concepts of the part played by
the spleen 1n blood disorders have quichened interest i the posst
bilities of splenectomy and we are greatly mdebted 1n this respect
to American observers promuent ameng whom are Damesheh
and Doan

Function

To day at least some of the functions of the spleen are hnown
beyond reasonable doubt, and these mnclude the followmg —

1 The production durng feetal Lfe of all types of cellular
elements of the blood and the power to return to this achwity
shonid the need arse during later life as 1t may 1 disorders Jeading
to destruction of the bone marrow

2 The elmination of effete red blood cells from the eirculation

3 Control of the activty of the bone marrow

In disorders of such functions the spleen may clearly be respon
sible for some of the blood dyscrastas or for aggravating them
and the term ‘' hypersplemsm 13 used to indicate an mcrease m
the spleen s activity in respect of (2) and (3)

The reverse state  hyposplenssm 13 not descriptnve of any
climeal condition for extirpation of a normal spleen 1s not usoally
followed by any appreciable consequences to health It 1s mdeed
becoming ncreasmgly the practice of the surgeon to remove the
spleen during an operation n the splenic region merely because
its presence may embarrass ham It may be argued that this 18
carrying contempt for the normal spleen a httle too far for there
18 a much mereased tendency to thromb after splenectomy
which may find expression in thrombosis of the splenic vem with
spread to the portal or supenor mesenteric vein  Quan and Castle
man (1949) record 6 such sequels to 70 splenectomies mcerdental to
other operations

There 138 too a possibihity that infections are less readily ressted
by a patient whose spleen has been removed It 1s known that the
resistance of splenect d rats to mf by Dbartonella 18
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reduced and there 1x evidence that reastance to cancer may alw
be lessened 11 laboratory ammals by splenectoms  There 18 also
evidence m man that splenectomy impurs resistance to malana

Hypersplenism
Movitz (1048) mterprets hypereplemem as a functional state
characterized by anemm leukopema  thrombocyvtopenin or any
combmatton of these three peripheral deficienciee nssociated with
a normal or an mcreared amount of precurror cells i the hone
marrow  he considers that it can be pnimary or recondary  In the
former circumstance removal of the spleen should cure  in the
latter 1t should amchorate The matter howeser, 13 not quite ro
simple as this for n addition to exerting to excess 1ts capabilities
of hremolvsis and suppression of the bone marrow, the spleen mas
revert at the same time to 1ts prenatal function of producing new
red cells to take the place of the dead ones—rather lihe he who
robs the poor and gives to chanty to expiate his cnime
There 13 some doubt about whether hemolyvais, or interference or
suppression of hxmopoiesis, 18 the only or the major, factor n
hypersplentsm  More 1s certainly hnown of hemolysis than of
suppression and the role of the spleen 1n 1ts causation can be better
gauged
The life of the red cell in health 13 probably about 120 days If
sts hife span 1s appreciably curtailed, anerma will result unless the
bone marrow can overwork itself to compensate  If an anemna
results from this cause and 18 assocated with a largo spleen
splenectomy will probably restore the life of the red cells to normal
One might add that the larger the spleen the more assured can one
be of the favourable outcome of 1ts removal
The presence of severe hmolytic erises 18 usually obvious and
details of dragnosis need not be recapitulated here  but the existence
of lesser degrees of haxmolysis 1s more difficult to determine and for
this the services of the climeal pathologist may be needed Latent,
that 15 to say subclimeal hmmolysis can be determmed by the
frecal estimation of urobilinogen  the Ashby technique of trans
fusing compatible but agglutinatively separate cells  or by the use
of tracer elements
Hypersplemsm may affect all three of the circulating elements—
erythrocytes leucocytes, and platelets—simultaneously, causing
pancytoperia  or 1t may affect only one or two of thess elements
If the red cells are chiefly nffected anemn results if the white
f:\]}lfo l:ukopema if the platelets, thrombocytoperua ~ As the
Penta s due mainly to reduction of the numbers of white cells
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produced by the bone muron and the predommant loss s of
polymorphs the term  neutropenin 18 often used

Attempts hnve been made to clissify the blood dyscrisias m
which hypersplemsm pliys & part on this bisis and the followng
chissificrtion 15 modified from the one suggested by Coller o o
{1050} more to suggest the possibilities of such a classifieation than
to estabhsh 1t

Red Cells {Aniema)

1 Tamhal humoly tic antmia

2 Acquired humob tic anema

3 Latent (or occult) hemolvtic antma as ouated w ith ather
diseases—e ¢, the leukemeas

1§ hate Cells (\ eutroperual)
Prumary
Eelts 8 syndrome (leuhopenia with splenomegaly awsociated with
theumatowd arthritis)
Platelets (Thrombocytopenta)

Primary or essental thromboes topetue puarpurst
Purpura secondary to or assoctated with other concittons—e g
sepsis drug porroning, and the leuk timins

[

1o~

Al Elemente (Pancylopema)
Primary by persplenssm
Sorae examplcs of refractory or hypoplastic antnua
Bant1 s sy ndrome
Assocrated with other splenomegalic disorders—e g Gaurher 8
drsease and my closclerosts

Wa 03 te

1 The Anzemias

Spleneetomy 15 umformly successful m elimmtwg the tendency
to the hemolytie crises of famihal hemolytic anemia and ma}
safely be recommended at an early age The youngest patient—
and the severest cise—m the uthor s experience was of a female
mfant mne months of age  In older people 1n whom the disease
has never been marl ed by crises the patient may come to operation
because of symptoms provohed by gall stones, winch mnyarably
develop 15 age 2dvances  The stones are pigment stones and may
be opaque to & riys  Though usually small they may grow to the
size of poker dice and be simlarly facetted Changes m the g'ln
bladder itself are usually not marked If stones are duscovered at
operation for splenectomy they should be sgueezed mnto fine
granules and expressed via the cystic duct  or the gall bladder
meised and the stones removed followed by repur of the gall
bladder Onlv mn older people m whom there 13 evidenee of chront¢
choleevstitzs or m whom the stones are of large size 13 chole
cystectomy required
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Oceasmonnlly 10 farmbial ha molvtie ananna to abnormal feacility
of the red oclle ean e demonsteated and no spheroestes found in
the circulatimg Mood T sgute of thie splencetoms s mdieated

The ffcet of splencetomy for nequired hrmolvtic anvmin s
unpredictable  In some it confers immedinte benefit —m others
improvement follows aftce o prolonged latent period  and
others it fmils  Before conadering splenectomy evers cffort should
be made to dircorver and chiminate the cause for the hemolvma
Tn eases where hemolyas 1a sevenc the admimistration of ACTH
of cortizone may be of value i cansmg, n suflicient pemssion of the
svmptoms to permut splencctoms to be carned out without nsh
(Lancet 1951)

Latent hamolyms 18 friguently found both m Ivmphatie and i
mydoid leshamia and where this can be demonstrated, spleneetoms
will have the effect of restoring the Iife of the red cell to a more
normal duration and much of the patient s vigour though it does
not otherwise mflucnee the masitable fatal count of these diseases
As Berhn (1951) pomted out the benefit to be expeeted from
splenectomy 15 usually proportional to the size of the spleen an
observation which holds good for all types of hvpersplemsm

2 The Leukopenias
The term primarv ncutropenin was suggested for leuhopena
sssouated with splenomegaly by Wiseman and Doan (1942)
Though the exact nature of the condition 19 not understood 1t 19
probably related to reticuloendothelinl hvperplasia  The blood
examination shows a degree of anemin but a leul openia out of
all proportion 10 the red cell defictiency  The lymphocy tes may be
relatively unaffected and may constitute well over 90 per cent of
the total leucocytes The neutrophils however ave few in number
and degenerate  The platelet count may be normal Splenectomy
m this condition will resuit 1n & marked 1mprovement i health
with a return to a more normal level both in quantity and quahty
of the neutrophils
Allied to this condition 15 that of Felty s syndrome in which
splenomegaly with neutropenia 15 associated with rheumatoid
arthntis Splenectomy may lead to mmprovement both to the
blood pieture and of the rheumatic condition

3 Thrombocytopena
Primary or essential thrombocytopema usually responds well to
splenectomy  which shauld be practised i all but the Jess serious
cases  Patientssubjected to splenectomy may never secure complete
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normality but live in reasonable health, and are freed entirely
from the danger of spontaneous bleedng If a poor response to
splenectomy 1s obtaned 1t 13 probable that a splenunculus or lidden
accessory spleen (Curtiss and Movitz 1946) escaped attention at
operation

The effect of splenectomy m thrombocy topenic purpura in adults
particularly 1n those without a previous history suggesting that the
disease 15 latent 13 variable On the whole 1t 15 more likely to be
effective if the spleen 18 much enlarged when the effect may be
dramatic  In some there may be a period of some months before
any appreciable effect upon the platelet count 1s observable

None the less 1n spite of the uncertamnty of the ultimate outcome
splenectomy should usually be advocated for a severe purpurie
crias of apparent spontaneous origimn when 1t may be Life saving
It should be regarded as an emergency procedure and performed
as soon as adequate preparation has been made Patients have
probably lost Iives as a result of delaying the operation until to
morrow  The same may be said of a purpuric crsis secondary to
or symptomatic of conditions such as Hodghin s disease It goes
without saymg that ascertamable causes of purpura such a3
sepsis  drug porsoning ete should be eliminated, for which
splenectomy should be considered only as a possible means of
saving hife during a severe crisis

4 Pancytopema

A reduction of all cellular elements associated with splenomeg&l)
but with no other abnormality has been described as a primary
hvpersplenism—but such a condition 15 extremely rare Nearly all
examples of pancytopenia assocated with splenomegaly are expres
sions of a more generalized disease eg Bantr's disease (which
now must be considered under portal hypertension) some examples
of refractory or hypoplastic anemia  Gauchers disease sar
coidosis  Hodghin s disease  and finally those obscure conditions
labelled mjy elosclerosts and mjyelofibrosis

The mdication for splenectomy m such diseases depends entrely
upon establishing the existence of hemolysis and over the guestion
of operation the surgeon will naturally act under the gwdance of the
hamatologist

Techmque of Splenectomy

However large the spleen adhesions are rarely encountered 1n
operating for the conditions mentioned above, and splenectomy can
safely be performed through the abdomumal route T wnto
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the chest 1a rarels if ever necesrany  Anamportant step in techmique,
particularly when the spleen 18 large 14 to expose and higature the
rplenie artery by entering the leeser sne through the gastro colie
omentum before attempting to deliser the apleen
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CHAPTER NI

PORTAL HYPERTENSION
R VILNES WALKER

Relation to Banty’s Syndrome

It 15 only recently that the significanco of a high pressure i the
portil circulation and the part 1t plays in what has been called
Banti1s Svndrome has come to be fullv realized There are a
number of T6Grmal conditions under the title of Bant: 5 syndrome
and difficulties have arisen when cause and effect have been con
fused Banti thought that in the disease which he described the
original source of the complaint was wr the enlarged spleen and
fibrosis m the Iiner and consequent asertes occurred at a later stage
Ve now hnow that mn some cises the Iver 15 normal throughout
the course of the illness and 1n these cases there 1s obstruction to
the portal blood flow before 1t reaches the liver——pre hepatic
obstruction—while 1 others the syndrome 13 caused by disease of
the Iiver—intra hepatic obstruction These cases suffer not onby
from the effects of the portal hvpertension but also i varying
degree from the effects of disturbance of hier function Fimnally,
there 1s a group 1n which the obstruction to the circulation 18 post
hepatic 1e m the hepatic vems {Budd Chiar1 s ndrome) or the
result of cardiae diseass or constricEie Poricarditis— Here the
portal hypertension 1s subsidiary to the primary disease but thi
possibility must be borne in mind when malung a diagnosis for in
these cases treatment must be directed to the cause One constant
feature of 2l cases 1s enlargement of the spleen nd then this organ
may exert an abnormal mnfluence on blood formation—a secondary
hvpersplenism—commonly tahing the form of a leucopenia vwhich
when severe mayv be an mdication for splenectoms

Pathology
Pre-hepatic Obstructon  Here there may be obstruction to the
flon of blood 11 the portal vem itself or the obstruction may be mn
the splenie vemn m which case the term  splem hvpertension 15
mare appropriate thus reserving the title  port3l hvpertension

for those cases in which the whole of the portal circulat flected
156 ™~



TYPES OF PORT UL ORSTRUCTION )

In mansy of theee crers the obstruction 14 due to pressure on or
imvasion of the vem by o tumour and in such casea treatment s
directed 10 the ewse  the same apphies to thrombous in these
vems when it 15 part of o genemlized dizease  Rarely the obatruction
mav be due to fibroue the result of trnuma of inflammation but n
actunl practice nearly all eises of pre hepatie abstruction cansing
portal hapertension for wlhich treatment 13 required are congenital
mongn either a stricture ot atresia of the vem or more commonly
the condit1on Lnown a8 eAl crnomatous transformation of the portal
vemn in which The vem 18 replaced by numerous dilated and tortuous
channels

Intra-hepatic obstruction 15 caused either by fibrous m the lhiver
or pressure resulting from fatty infiltration or regeneration nodules,
and there 15 evidence to suggest that in Great Britan many of these
cages follow an attack of acute infective hepatstis or homologous
serum jaundice  There 1s no evidence (Cerrard  1052) that it follows
hemolvtie disease of the new born  Ihistutbance of hver function
varies from ease to case—some patients with grosshy airthotic hivers
and severe deterioration of liner function have normal portal
pressures wlile others wath only shight fibrosis usually show no
euidence of damaged hver function by the usual biochermeal tests
but may have verv high portal venous pressures Tho rate of
progress of the diseace and the portal venous pressure probably
depend on the distribution rather than tho amount of fibrosis
the Iiver (Walker 1932) The gross pathology of the Iner 13
extremely vanable there may be a fine fibrosis which does not
distort the shape of the Iiner but gives it a granular appearance
and a consistency which 18 only slightly firmer than normal In
such cases the portal pressure 1s hugh and both the spleen and the
splenic vem are much enlarged  Iistologically there 1 fibrosis in
the portal tracts and often fine fibrous strands linhing up the portal
tracts with each other Laver function tcsts show no abnormalty
At the other extreme 13 the hobnul lser grossly distorted in shape,
hard 1 consistency and with much fibrous tissue causing tho
parenchyma to be split up mto isolated 1lands  The spleen 1s not
s0 greatly enlarged but there arc likely to be signs of defective hiver
fonction  In general this type occurs mn older patients, but tho
chimcal evidence does not suggest that 1t 1s 1 later stage of the former
type 1t represents post necrotie eearring follow ing some condition
which his (aused destruction of lner tissue  The pescnee of
ascites fiowever 1 always evidence of nterft rence _with liver
function for lugh portal pressures may be present without aseites
though such a rawsed pressure may aggravate asoites alread 3 due to
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Irver dysfunction  Distinet from these 33 o group i which the'hwer
1s swollen and congested with Iittle or no fibrons tissue Funlly
certasn specific discases of the Iner eg  hemochromatoss and
selustosomiasis may exwse portal hypertension

Portal Venous Pressures

The normnl portal yenous pressure m man 13 betwegn 100.and
160 mm_of water and the factors wiueh ifluence 1t are mperfectly
known I durmg the course of an operation the patt’\l e 18
occluded the pressure rapudly mses to about 600 mm of water
Cases have been recorded (Child et af 1932 m which the portal
vem hag been higatured at operation for resection of the pncreas
but the follow np was short and m most of them a gradunl obstrue
tion of the vemn had already been ceused by the tumour In dogs
sudden bigrture of the portal vem ctuses rapid desth but gradual
occlusion of the vem mduces the desclopment of an adequate
collateral circulation and no evident portaf hypertension results
{Douglas et al 1951) In man hfe 1o posuble after gridual but
complete occlusion of the portal vem by thrombus but m such
cases the portal pressure 1s dangerously high and the sk of hemor
thege 18 grent

Collateral Circulation

The effcet of portal hvpertensien s to open up the collnteral
vessels which normally ewist between the portal and systemso
urenlations  These are all beneficrnl to the patient with the excep
tion of the varices n the submucous layer of the cesophagus 8%
cardinc end of the stomach i this mtuation they aré hable 0
rupture and cause serious hematemess or melena as the mucosd
over them becomes thmned and 1y readily damaged either b3
trauma of food particles or erosion by gastric jurce  Inlong standmng
cases the appearance 1s seen through the wsophagoscope suggests
that m time epithehal hypertrophy majy ensue for the varices may
be covered by an opague white epithebium

Collateral vems in the faleform ligament also become enlarged
(Fig 46) and occamonally there 1v one mngle large vein coming
from the left branch of the portal vesn and penetratmg the lnea
alba  The flow 1 this vem mav canse a murmur and PBIP"):"’3
thnll _this constituting the Cruveilhuer Baur’n'g‘z?rm_'fndmme
(Fig 47) The enlarged vems m the anal ca'nal—c:m'ﬁin'g:ﬁlternﬂl
hemorthoids may drav attention to the patient s condition by
bleeding but the loss of blood from thia cause 13 rarely serous

When portal hypertension exists there 15 & habilit boss
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Fic 46 Sub cutaneous portal rystemic Tia 47 Sub cutancoussemsmacs o
anastomoses  Infra red photograph of Cruyeillier Bnumgnef ne

1n the portal vemn and its tributaries o that a pre hepatic as well
8% an mtra hepatie obstruction ewists and these ems mav be
rendered useless for an anastomosis

Clinical Aspects

Chnically these patients present with bleeding from cesophageal
varices portal hypertension eruming about 10 per cent of all eses
of serious hematemesis  Patients with eirrhosis of the Iner may
have ascites but the portal pressure 1s not ramsed 1 all cases of
cirthosis  The attachs of hamatemesis may follow each other m
rapid succession thoﬁgh some patients may go for many years m
apparently perfect health between successive attachs but when
gross cirrhosis 13 present the condition 18 serious for half the patients
die within a year of therr first bleeding The spleen 15 always
enlarged and usually palpable and dilated vems in the abdominal
wall may be visible When hemorrhage oceurs the blood may all
pass down the alimentary canal and cause melena and the patient
may complam only of lasutude, fantness or pallor When the
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obstruction 19 pre hepatie the hver 1s normal but m the mtr
hepatic ebstruction group the hver ts unduly firm and mav be
pilpable

Drygnosis rests pre cmmently on the demonstration of vantow
semns an the submucous laver of the cesophagus or cardiac end of
the stomach for which a_barsumswallow_is of the utmost value the
varices showing as rounded filling defects in the lower part of the
asophagus or 1n severe cases extending up to the cervical portion
If the ppearince on A ray 13 not lusive an ph Py
should be performed and by this method the blue varicosities ean
easily be seen and the level to which they rise determmed In the
absence of cesophageal varices a diagnosis of sigmficant portsl
hy pertension can be excluded  Many cases can be diagnosed before
they have therr first hematemesis because an enlarged spleen 1
found erther on routine exammation or if the patient sceks advice
on gecount of lassitude or other vague svmptoms Thus a search
for eesophageal varices should be made tn any patient with an
enlarged spleen which 13 not otherwse readily accounted for

The diagnosis between intra and extra hepatie_obstruction 18
not always easy  If there s been = pres ious history of jundice
or 1f there 13 evidence of dwsturbance of Iiver function the case can
be presumed to be ntra hepatic My experience of 10 tases of
extra hepatie obstruction is that in all of them the blgeding com
menced before the age of twenty 7 Portal venography, to be
described later may be helpful in Jocalizing the site of the obstruc
tion  As already mentioned thromboss of the portal vem may add
an extra hepatic obstruction 1n a case of mtra hepatic disease

Investigations

When the diagnosis has been established there are certamn
mvestigations which are necessary before the best course of treat
ment can be advised

Lner Function Tests  Some 1dea of the state of the liver can be
ganed by chnical examination muddy complevion spider n®vt
and ascites mdicate a defective liver but biochemical tests are
helpful and as a routime we make use of differential serum protein
estimations  alkaline phosphatase level thymol turbidity and
flocculation tests In some clinics much reliance 1s placed on the
bromsulphathalem excretion rate  If the serum albumen 15 below
25 gm per cent or s lower than the globulin level or if any of
the other tests show gross abnormality caution mn recommending
anv major surgical procedure must be evercised The {sults of
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CIINICAL INVISTIOATIONS

Fic 48 Portal venogram by intra eplonic injection showing hitle
filing of tho liver but filing of the left gastric vein and
twsophageal vartces

EDWARDS R 4 SURG &
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Pt

Fioc 49 Portal venogram by mntra splenic njection six _months
after end to side porta eaval anastomosis showing no fithng of
the collaterals but some filling of the inferior yena cavas  Arrows
ndicate site of anastomosis
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trying to improte the liver function by a lugh protan low ralt diet
have been disappomting

Blood Count  This mvestigation whieh must mclude a platelot
count, 18 necessary 10 exclude any effcets of hy posplemsm , mitd
Teuhopema 13 not o iiportance but severe anamit or a low platelet
count need catrcetion and mav be cvidenec of hypersplonim
idicrting that a splencctoms should be undertal (n as part of the
treatment

Intrasenous Pyelogram 14 spleno renal anastomoss 1« contem
plated this should be done to aseertam the poaition and function
of the hadnevs

Portal Venography  This valuable methiod of demonstrating the
site of obstruction 1n the portal s enous sy stem by mjection of opaque
fluid nto one of 1ts tnibutanes has been used with great adsantage,
but has the drawbach that it can only be earried out at laparotoms
Recently the investigation has been widened in its scope by mjection
of the oprque medium nto the substance of the spleen  This can
be done under loeal anwesthesta, and gives excellent outlines of the
splenic and portal veins (Figs 48 and 49) (Leger 1951, Boulin
ctal 1951 Drever and Budtz Olcen 1952} 1t may not be entirely
without rish 80 1t 18 not adviced ns a routine  we have had one ease
of rupture of the spleen requining splencctomy three davs after o
portal venogram n which the mjection was made mnto a normal
splecn at operation for another condition It should be undertahen
if the ease 18 suggested to be one of extra hepatic obstruction or if
there 18 reason to suspect that the portal vein may be thrombosed
secondary to cirrhosis of the liver (Walker et ol 1959)

Pentoneoscopy In o small group of cases this exammation 18
useful in order to study the gross pathology of the liver particularly
if any operative procedure 13 contemplited when nseites 1s the man
symptom Tt 1s also of value m estimating the size of the spleen,
eg 1nfat patients when palpation 13 difficuly

Liver puncture biopsy has Little place m the mvestigation of
portal hypertension itself but may be useful 1f one of the less
common causes of hepatic fibrosis eg
schistosomiasis 13 suspected

Every case of suspected portal hypertension should, therefore
have a barmum swallow liver function tests wnd a blood count
while other investigations may be called for in Pparticular cases

hzmochromatosis or

Surgical Treatment

The nim of surgical treatment of portal hy pertension is to prevent
death or serious incapacity from hemorrhage as a result of rupture

0—z
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of cesophgeal or gastric varices  In the majority of eses the bleed
ing comes from the osophagus where the pressure i the lumen 1
Tower than n the stomach and the varices are less well supported
and more exposed to trauma  Surgical measures aro adsised m
JFounger patients with good hiver function if large v arices are pre-ent
even if bleeding has not already orcurred  Tleere 15 no conclusse
evidence that ascites 19 bencfited by surgieal measures  the form
tion of ascrtes mn patints with hepatie fibrosts 19 such 1 vamable
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sV
5
3
LRV
END 7O SOE SIDE 70 S1OE

SPLENO RENAL ANASTOMOSIS
Fre 50  Types of portal systemic anastomoses

symptom—1t may cisappear when no treatment whatever 15 under
taken—that 1t 1s very difficult to assess any results of particulit
forms of therapy It 1s always an indie1tion of seyere It er damage
and major surgery 1n these cases 15 attended by a hugher mortahty

There aro two methods by which attempts are made to reduce
the nisk of hamorrhage

(1) By a venous shunt to reduce the portal venous pressure, and
(2} By diverting the portal blood from these 1arices or exeisuig
the van< bearing area
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Both thearetically and m practice 1t geems that the former method
18 the most ¢fTective, but the venous anastomoss must be hetween
a large vem of the portal sustem and a larce low presure systemic
vem (Iig %) Beswic) and Butler (1951) have argued that venous
shunts are meflective hectuse patients may dic of hamorrhage
even when a large natural collateral cirenlation as big as manmy
shunts made by the surgeon has formed i the falerform ligament
this 18 of little use, however, becanse 1t does not end in a large low
pressure sistenuc vemn and so 18 not comparable with the artificinl
shunts  As m obstruction cleewhere the nearer the rdhief 15 to the
site of the obstruction the more effectinest 1z thusthe portal vans
the most valuable for such a shunt  If 1t 15 abnormal as m extra
hepatic obstruction an alternative vemn must be soupht and the
splenic 1s the largest avalable  Thus an anastomosis between the
portal vem and the inferior vena enva or hetween the spleme vemn
and the left renal vein are most commonly made  Other veins
have been used, but they are usually too small and the openings are
lable to thrombose

Before any operation for a senous shunt 1s made 1t 13 1mportant
that adequate blood should be available for transfusion the
danger lies not i loss of blood from the vens beng used for the
anastomosis (though there should be means of rapid replacement of
blood 1n such an aceident as a clamp shpping), but 1 the ooze of
blood from the thin walled collaterals which may be encountered
during the approach to the mun vemns

Portal-systemic Shunts Porta-caval Anastomosis

A thoraco abdommal mesion gives much the best nceess for this
operation  the patient hes tilted towards Ius left side and the
masion mide 1n the right side along the line of the minth rib from
the posterior axillary hine to a pomnt just in front of the costal
margm  The rib 15 resccted and the costal exrtilngo mewsed long
tudmnlly with a scalpel which allows for good repur of the costal
margin during closure  Both the pleura and peritoneum are opened
long the line of the shin neision and then the diphragm spht m
the direetion of 1ts fibres as far back as the bare aren of the Iiver
This allows the hiver to be displaced upwards and gives good access
to 19 under surface  Vascular adhesions may mul e tho next step
difficult but the perstoneum on the outer mide of the upper part of
the duodenum 13 mesed and the duodenum displaced forwards
the meision 1n the pentoneum 1s carried upwards along the anterior
margint of the foramen of Winslow to the lulum of the Invcr and
laterally along the lower margin of the coronary hgament The
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portal vemn 18 now loohed for in the lesser omentum  If the common
bile duct comes mto view 1t 13 retracted forwards, but 1t may not be
exposed The portal vemn usually can be separated easily from the
surrounding connective tissucs but 1f 1t 18 adherent 1t indieates
that there has been some thromboss m it One or two tnbutanes
may be found entering the portal vein from the left side and thes
should be divided between hgatures otherwise they are hable to
tear out of the portal vein

A deaision must now be made regarding an cnd to side or
sde to side anastomosis I prefer to divide the portal ven hugh up
and make an end to stde anastomos:s to the infersor vena cavd
This type of anastomosis causes less distortion of the portal vemn and
a more direct line of flow nto the vena cava and I believe 1s les
liable to thrombosis  There 1s no evidence that after an adequate
side to side anastomosis any blood contmues to flow up the pOﬂi“
vemn into the Iner, in fact 1t may even flow m the reverse direction
m any case this blind alley 1s likely to become thrombosed and the
thrombus may extend down to and occlude the anastomosis Thu>
cannot happen 1f an end to wide anastomosis has been made  The
portal vem should f possible be freed up to 1ts diviston mto nght
and left branches so that separate ligatures can be placed on each
branch as recommended by Stock (1051) W hen at Jeast 3 em of
the portal vemn have been 1solated attention 1s pud to the vena caid
and this must be exposed from the level of the right renal vein up
to the liver and the whole of sts anterior wall uncovered and clenred
of adventitia

Everything 1s now ready for the placing of clamps and mahing
the anastomosis A Blaloch clamp 1s placed on the portal veim
218 low down as possible and hgatures on the upper end preferably
on the two mam branches The vein 15 then divided just below the
upper higatures and washed out with citrate solution or hepar
Alateral clamp 13 now put on the mferior vena c1sa I have found
one or other of Broch s clamps used for the atrial appendix mn mutral
valvotomy adequate for this purpose An inciston equal to the
dameter of the portal van 19 made 1n the inferior vent cava and
anastomosis earrted out with 1 single laver of everting continuous
silk sutures commencing at the upper end There 1s no need to
excise an ellipse of the wall of the vena cava When complete the
nferior vena cava clamp 1s removed first and any small Jeaks
nearly always close after slight pressure  occasionally an additiond!
stitch 13 necessary  When the portal ven clamp 19 removed the
flow of blood mnto the nferior vena cava can often be seen through
the thin wall of the latter A dran 1s 1nserted down to the site of
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anstomosts and brought ont bedow the eostal margin and usually
retuned for twents four bours The diiphrsam a<rop ured and the
chest dlosed without dramagd after full cpanaon of the ung

Spleno-renal Anastomosis

This 15 combined with splincetoms and 1 most conyvemently
perforted theough a 1cft thoraco abdommnal iersion  In removang,
the splecn Lrent eare 1s tahen of the spleme van  there 13 no need
to 1solate a long. leng.th of this vem from the tail of the pancreas but
the two together must be mobilized and when 1t comes to an
anastomoss a Brock s matral salvotomy clamp can be put on them
both  this avords freemg much of the vern which 1a very hable to
mjury in the process and about 15 em of frec vein 14 adequate for
mahing the anastomosis

The renal pedicle 1 now dissected out and hero at least 3 em of
the vem must be solated 1t 1s not necessary to put & temporary
clamp on the renal artery unless the hidney becomes grosshy engorged
when the vemn 1s clamped and 1 any case 1t should not be hept
on for more than thirty minutes  Usually a Blaloch clamp on the
proximal end of the sem and controlling ligatures on the distal
end orits two man trbutares 1s the most conyvenent, while either
a bull dog elamp on the splenic vein or a Broch mitral clamp on the
vemn and tail of pancread combined are satisfactory  The end to side
anastomosis 18 made with the usual techmque making a transyerse
meision n the renal vein

Other aites for a portal systemic anastomosis have been used,
but the only one requiring mention 13 a lateral anastomosis between
the superior mesenteric vemn and nferior vena cava (Blahemore
1951)

If there 13 difficulty n bringing the vems to be anastomosed
together o vein graft may be mnserted between them 1 the only
case when I have done this thrombosis has probably taken place
for there has been recurrence of hemorrhage

Operations on (Esophageal Varices

Operations which aim at diverting blood from the sophageal
variees consist in the division of the large tmbutaries in the Jesser
omentum and m the wall of the stamach or msophagus  Access 13
difficult from the abdomen owing partly to the frequent presence of
vascular adhesions o a left thoracotomy 13 the best line of approach

The pleurs 13 opened through the nmth rib bed Large vemns
are usually present on the outer surface of the @sophagus and the
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vems accompanymng the phrenie nerve and some of the lower
mtercostal vems mauy be dilated  U.sophago gastrectomy, a3
recommended In Phenuster and Humphreys (1947) s 2 radieal
operation but such 1 drastic procedure may not be necessary and
has the dissdvantage of the esophagitis which so often follows

The simplest procedure 15 csophagesl transection—that 13 to
sty dny 1on of the asophagus at the level of the hiatus and resnture
after higatton of the Inrger varices—Dbut this does not neeessanh
rchieve the variees in the stomach  Alternatinely  gastrie transection
as advocated by Tanner (1950)—best carried out by a trans thoracie
approtch sphtting the diaphragm—may be considered but 1t 13
also umportant to diide the large vemns on the lesser and greater
curs1ture of the stomach

Other measurcs are ablation of the submucous varices by sutures
after opening the @sophagus without driding 1t night acros &
dvocated by Bocrema (1049} and by Crile (1930) hgature of al
vetns entermn, and leasing the thorieic esophagus (Alhson 1920
or medrnstinal paching to promote ertr: asophageal vascular
adhestons (Garloch and Som 1950) No long series of cases treat
by a0y of these methods has vet been reported and thev must be
regarded 18 experimental

Injection of the varices with sclerosing solution through an
@sophagoscope has been employed (Crafoord and Frencher 1939)
but the results are disappomtmg  In the sume way attempts to
reduce the blood entermg the portal circulation by lgature of the
splenic artery or by splenectomy are of no lastng value portal
hypertension and splenectomy 1s indicated only when the obstruc
tion 15 1n the splenic vemn alone (spleme hypertension) In portal
hypertension splenectomy alone 1s strongly contra mdicated as 1t
may destroy the only vem surtable for a portal systemic anastomosis

A new approach to the problem has been introduced by Rienboff
(1951) and by Berman ef al (1951) 1n the use of hepatic artery
%ﬂlgg_fw_cgmmon with or without splenic arfery Jigiton

e Dasis of this 1s the fact that higature of the hepatic artery does
bring about a fall m portal blood pressure probably because w
advanced cirrhosis there 1s 2 much mcreased anastomosts bebweed
the hepatic artery and portal vem branches 1n the portal tracts sO
that some of the hepatic artery pressure 19 transmitted to the portat
system The nsh of hepatic necrosis 15 less than occurs when the
hepatic artery 1s accidentally ligatured n patients with normal
Irvers but fatahties from this cause have occurred particularly *
the artery 1s hgatured above 1ts gastro duodenal branch It may
have some value 1n treating advanced curhosis with n{ltes, but

~
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at present a venous shunt 1= preferable i those eiscs w ith gord iver
function who have had serious hamarrhages

Results of Surgical Treatment

There are grent hificudhies 1 assesang the reaults of trettment
of portal hvpertension beeuse many patients o for long, periods
between ruccessive bouts of hamatemess and aseitcs 18 a symptom
which mav have long spontancous remssions Al working m this
field agree that repeated humorthages arc very hikelv to prove
fital and that they are an indieation for surpieal treatmant |, there
15 less enthusism for aperating when aseites 19 present and both the
immediate mortahity and Inte results are not so gatifactors The
cvidence suggests that when a large venous shunt has been made
and 1t remuns patent the danger of serous hamorrhnge s
eliminated

The nst of operition it=elf depends very much on the condition
of the Iner for the mast common cause of mortality 1s hver fuslure

Except for the performance of portal svstemic <shunts there aro
no figures avalable on which an opimon of the results of surgical
treatment can be formed  In my own series of patients #1 venous
anastomoses have been performed on 40 pattents  They il mto
two groups—those performed before and those sinee January, 1950
when 1t was realized that a largo opening w1s necessamy and that
adequate access to the portal vemn could only be obtuned through
a thoraco abdominal approach

| After
\ T fore 19 0 Janwary 19 0 Total
T s opens
tive Operative Operat!

| ases | OLCENRT | (oo [ Ohumist ] o o | Ofihe
Porta caval anastomosss | 2 0 22 2 24 2
Spleno renal ansstomosss | 11 3 1, 3
Other  essels 2 0 2 0

Total 1 15 3 26 2 41 B
i

The two operatve deaths in patients who liad had porta eaval
anastomoses were due to hver fatlure both had defectinve hver
function before operation  Two patients 1n the group operated on
before 1950 subsequently died one—in whom the porta eval
anastomosis hecame thrombosed—of further hemorrhage and the
ather of hepatic fulure  One patient operited on sinco 1950 has
died of a subsequent hemorrhage 1n spite of the fict that s

anastomosis was patent but one 1 whom n vemn graft was used b
had further bleeding £ "
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Blakemore who has the largest experience of these operations
and has carried them out on some pitients with severe hyver damage
has created shunts 166 times on 160 patients with 2 mortality of
18 per cent but in the last 107 eaves the mortality has been onlv
8 4 per cent

stoel workmg 1n Hong Kong—whcre errrhosis 13 usually due to
nutritional cawses and asutes rather than hemorrhage 15 the
prominent svmptom—riports encouraging results after end te side
porta cival anastomosis but adsocates a prehmmary splenectoms
because m this tvpe of eise splemie vem thrombosis 1s a common
complication ind wds a local hvpertension to the portal obstructton

Gastric or asophageal transections have been carried out without
mortihity on 16 patients on whom a venous shunt was not practietl
durmg the last three vears Recurrence of bleeding has tiher
place m 5 of them but so far there have been no subsequent deths
from this cause

There 15 no doubt that experience of the operatine mesures
employed brings mmprovement n the results and thait a reasonmibly
low mortality can be attumed by the careful assessment of each
mdividual patient but the operation should not be delved untl)
liser function has deteriorated or the mum vems of the portl
system are occluded by thrombosis
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CHAPTI R NI
RTGIONAL T'NITRITIS
CROHN'S DISEASE
HAROID C IDWARDS

Introduction
THE suggestion that Crohn s disease 18 of & sarcoud nature 3 no
longer tenable  Great interest attaches to the work of Chess and

Fio o1 Pt 11 of opened

1 1 1lcum of & dog sacrificed
after three wecks of sand feeding and after recein ing intravenous

mnjections of laboratory strana of non specific bacteria  “oto
mucosal uleeration  This dog deseloped a bloody diarrhea
[By courtesy Dr Warren I Coleandthe F 1 tor  Surgery Gynacology an ! Obstetrics

s colleagues (1950) who by feeding dogs on taleum powder and
on finely divided sand and rats on sand for - sufficient length of
time and i sufficient quantity produced changes wm the terminal
ilcum simular to those prescnt in Crohn s disease in the human being
(Fig 51) Tale powder secmed to be more pathogente than sand

Their conclusion that the mngestion by the 1leal mucosa of inscluble
particles of mattcr has an zetiologieal bearing has given rise to the

suggestion that the excessive use of modern tube tooth paste may
possibly be a causal factor
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Chmnical Features

Crohn s diserce varies greatly n its mantfestations It ma
present 1 the form of an msidious fibrotic process without gross
lymphadenoid change  or 1t may develop rapdly, with emphass
chiefly on mucosal changes, accompanted by great swelling of the
Iymphatic glinds and ciusing an acute febrileallness  Its behaviour
follows no formal pattern It may progress contuously and with
mcreasing momentum  or fitfully, with pertods of relative
quiescence It may hie dormant for many years—it has been Lnown
to recur twenty years after apparent eurc by operation It may
resolve completely  or with a legacy of permanent fibrotie changes
m the bowel which 13 not ncompatible with good health  Fimally,
1ts course may be profoundly influenced by emotional stress

Though Crohn s disease may affect the csophagus the stomach
the duodenum or the jejunum 1t 15 nerly always situated 1 the
termmal leum  Very oceasionally, particularly m older people, 1t
may commence m the colon or recto sigmoid  Usually when present
m the termmal ileum 1t ceases abruptly at the ileo ceeal valve but
in the more 1cute onslaughts 1t may soon spread distally to affect
the ascending colon and 1 condition of 1leo colitis may result which
15 hard to distingmsh from that of 1leo eolitis which 1s rcg'xrded as
being one of the types of ulcerative colitis

Age Incidence

The discase 19 essentially a disease of young men and women
though older people are not immune In the latter the disease 13
usually well localized presenting a clinical pieture mdlstmgmshablc
from an encireling cancer a satisfactory outcome of excision my
then confidently be expected

The onset of sy mptoms 1s often 1n the Inte teens or early twenties
Most of the patients start their downward alimentary career before
the age of twenty five most often with the remos al of a so called
grumbling appendix or with the development of a per anal abscess
One of the authors patients had s gall bladder remov ed for
cholelithiasis at the age of eighteen

Mode of Onset
Knowledge of the existence of the disease often awaits Japarotomy
for symptoms simuliting those of appendicitis of varymng degree
are present 1n at least half the patients and mdeed in the majority
of the youthful sufferers It 15 for this reason that patients with
Crohn s disease come under the care of the surgeon rather than that
of the physician
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W hen the abdomen 1= explored for acule symptoms, the terminal
sleun may bo found reddened and erdematous with swelling of the
mescntene glhinds-—acute tlettin This condition may reeolve com
pletely, or may progress to the charctenstic syndrome of Crolin s
disense wineh was the ease m four of nine patients in the author’s
£CTI08

The condition of me<enteric lymphadentis sometimes revealed at
operation 1n young chuldren, mn which the terminal ileum may be

pink  from econgestion, has probably o diffirent rtiology It s
rarely 1f ever a precurror of Crohin s disease

In only ono of eleven patients i the author s series for whom
explortion had been undertahen for vague abdomnal symptoms
was the appendix found to be mvolved  Tins patient’s surgieal
tustory 1s os follows  at eighteen years, fistula i ano , at twenty,
recurrence of fistula , at twenty one, appendicectomy , at twenty
three ileo colostomy followed by resection, and death four months
later  Here was an exampls of the fulminating type of the disense

Of ten patients, appendicectomy preceded any recorded changes
m the ileum 1n five It 13 important not to remose the normal
appendix if Crohn s discase 13 present, for this defimtely 1nerenses
the nish of fistula formation

Diagnosis

A discermble chinieal pattern emerges from the study of many
caso lustorics despite tho vagaries of the disewse A young adult,
usnlly of spare bwid active habits and an alert mind, starts to
suffer mild abdominal discomfort associated with darrheea  The
appetite becomes impaired there 13 perhaps o httle weight loss and
m female patients the menses may become nregulir  The patient
tires easily suffers from bouts of depression and powers of concen
tration ol Apart from o amall degree of anvemia and perhaps
araised ESR with a httle nise i evening temperature, iy estiga
tion including X ray 18 negative There 18 some danger at tis
stage espectally 1f the patient 13 2 young woman, of dingnosing

nervous dyspepsia”  Later, when symptoms become more

msistent o mass may develop m the lower abdomen for which
exploration 1s undertaken

Some Leading Symptoms

Drarrhosa 13 nearly always present espectaily 1 the young

subject and though varymg n severity from day to day 15 per
swtent In most cases no deficiency of fat metabolism 15 to be

found Where such a deficiency 1s present 1t usually connotes
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extensive mvolvement of the ileum and should he a deterrent to
surgery

Aunemia 1s usually microey tie and of slight degree and tends to
correspond 1n severity with the diarrheea  One of the authors
patients developed o megaloblastic anemia following a short circut
operation (not exclusion) The anemin mmproved after an ileo
hemicolectomy  Later this patient at the age of thirty seven
developed cancer of the lower end of the cesophagus from which
<hie subsequently dhed

Per1 anal abscess 18 too common an antecedent of Crohn's disease
to be regarded as purely comcidental and if such an event 13 asso
ciated with vague abdominal symptoms n the young subject the
presence or imminenco of Crohn s disease should be suspected It
accurred 1n six of the authors patients before the diagnoss of
Crohn’s disease was established the ages varying between twenty
one and twenty six The cause of this pers anal infection 18 not
clear but 1t 18 probably to be regarded more as a loeal complication
of persistent diarrheea than as due to any specific cause

Fistula formation may follow operations directed to the cure of
the disease ¢ g short cireuit or rescetion or it may precede such
activities  In erther event 1t almost always develops through the
scar of a previous operation or drainage wound  Rarely 1t may be
per: anal (Crohn 1949) 1In only one case in the author s seres did
a fistula deselop spontaneously through the virgin abdommnal wall
The presence of n fistula 13 to be regarded as an mndication for
operation for spontaneous healing 15 rare  Operation hmited to
excision of the fistulous track down to the bowel 1s however, likely
to be meffective merely adding yet one more operation to the
patient 8 score

Internal fistule into neighbouring bowel particularly the 1leum
or the sigmoid colon are of frequent occurrence Rarely an 1le0
vesical fistula may form giving rise to cystitis with pneumatuna

A Familial Factor

Many examples of the disease occurring in members of the same
famuly suggest the possibility of genetic or environmental pre
dispouttion  The author s series of forty seven patients include two
brothers ages at operation being twenty two and twenty seven
and 1dentical female twins ages at operation being twenty seven
and thirty  In the latter operation findings were 1dentical, except
that one had = fistula  Both were treated by resection and both
regamed full health, being well thirteen years and ten years respec
tively smce operation
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Kinship with Ulcerative Colitis wnd T uberculosis
There 1= undowbtedly o hndup between uleeratine eohitss and

Crohn & dicense although their cimeal pictures differ ko atribangly
. One essentiad pathologieal distinetion 13 the tendeney to fistula
formation m Crohn's discase and whaeh 1 not shared By uleeratine
cohfis

The hinship between the two 1+ none the I a vers reafone for
what starts n a charactenstic example of Crohn s discase of the
leum may spread to produce ehanges m the Jarge bowel equaliy
charactenistic of chrome uleeratine colitis

Comverrely, part colic lymphatic Llands m ulecrntive colitis enses
may contam non caceating, giant ecdl syatams tymeal of those found
m mesenterie lvmphademtia assoctated with Crohn 8 disease

Tuberculous enteritis may cause changes i the terminal sleum
wentical at first mght with those of Crohns disease, and can be
histingwshied from the Iatter only by the presence of tubereles on
the penitoneal cont and by guines mig moculation

.

Treatment

The results of surgery 1n the treatment of Crohns dicease are
disappomting—even dismaving  Whatever operative method be
adopted the frank recurrence rate within a few vears 13 within the
regton of 50 per cent  and only a proportion of the remunder regamn
a normal bowel habit  This estimate 13 based upon the authors
own experience and upon reports both pubhshed and unpubhished
emanating from various centres n the United Kingdom and the
Unted States of America

The two accepted forms of surgeal treatment are ileo hem
colectomy and excluston 1leo colostomy  Most surgeons, with the
notable exception of the Mount Smar Hospital group New Yorl
have a preference for cxaston In the authors experience the
success of operative treatment 15 related directly to the age of the
patient and to the chromeity of the disease  ‘The older the patient
the more satisfactory the rcsult  Tins applies i particular to
exeision which 15 best accomplished 1n one stage with end to end
or end to mde 1feo transverse colostomy Yf this operation 1s
practised 1n the very young subject m whom the history of illness
18 short though the man symptoms may be eliminated, disrrhoea
15 very Dikely to permst and full health 1s rarely regained  Frank
recurrence 18 common  The s ime 1pplics to exelusionleo colostomy
though on occasion espeennlly when employed when multiple fistulx
are present and the patient 13 1n a very 11l condition the immediate
benefit to health of this procedure may be dramatie
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Simple side to mido anastomosis may yield an occasional success,
but usunlly, at best, canses only temporary abatcment  The author
has rewson to believe that 1t may sometimes aceclerate, or at least
favour, spread of the disease to tho Jargo bowel  Ho shares the
opmion that the casentinl of any operatine trentment must be
transection of the tleum well above the discase so that direct spreid
upurds from the affected portion 13 fotled

The two stage operition has hittle to recommend 1t as o planned
procedure though 1t may be an operation of necessity those
patients who do not 1mpros e after exclusion rleo colostomy

. Vagotomy appears to have the effect of dimuushung the degree of
diarthen thereby crusing a generit impros ement m health sufficent
to make further surgery justibable at o subsequent date AS
treatment s been explored (Eggers 1933 Kiefer and others
1950) but there 1s little evidence of its efficacy  though 1t my be
worthy of trial m those patients who have recurred after either
reseetion or short erremt or m whom the disease 13 widespread, and
attended with fistule

In view of these experiences the question must be posed “ls
Crohn s disease mats early stages m yvoung people 1 surgical dieence?
In answermg this question attention must be pad to two Lnown
facts

{a) Under certain circumstances Crohn s dicetse may resolye—0r
at least become mactine dying away fo lease only fibrotic changes
1n the subserous coats

{b) Spontaneous fistule —that 1s fistule through the unoperaterd
abdomen—are cyeessrvely rare  The weakness here m clinierl worl
1s that diagnosis usually awaits exploration  Under such crreut®
stances the only wav of reducng the nish of fistule 15 to resist
amy attempt to nterfere with the howel in the young patient  The
appenchx must be left

In the light of this Inovledge the surgeon would do v ell to
consider the possibilities for the young patient of treatment m the
first mstance by complete rest in bed and o hugh protem diet The
period of rest enjoined must be indefinite but should continue unttl
]l symptoms pass away or until 1t 15 evident that the disese
progresses m spite of this répime  The patient and relutmes must
be mmpressed with the overriding need of ehtawmng resolution The
disease a8 tragic experiences with many patients has shown 18 a3
grave a matter as tuberculosts, for which the need for prolongcd
rest 15 so readily accepted
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Summnry of Treatment

Tor young subject= complete bed reat on a high protein diet
Surgert 15 idieated m older people i whom the disease g well
Toealized, and for thoee patients who do not rcspond to medicnal
treatment

The operation of choiee 15 1lco hemucolectomy, performed 1n one
stage 1 xelusion tleo colostomy 18 preferred for the more diffuce
lewions, where the radieal operition may earmy considerable vk an
the treatment of recurrence  and m the vers voung subject i whom
attempt at surmieal rehcf i< ampelled by fulure of medienl trcatment
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THE COLON
HAROLD € LDWARDS

ULCERATIVE COLITIS

Contisuep fulure of medical trentment gretly reduced rishs
of operation and mmprovements n tleostomy apphances hwve all
contributed to an extended use of surgery for the cure of chrom©
uleerative coitis  Morcover 1n the treatment of the ty preal disetse
m wlich the whole colon and rectum are mvolved there 1s an
incrersing tendency to attempt escision of the whole colon or at
least the major portion of st as a primary Pprocedure In some
chnies the practice has been extended to nclude the rectum at the
same session  Such a radical nppro’\ch—-nnd the operative rish of
subtotal colectomy 15 not sigmficantly greater than that of tleostomy
alone—has very many advantages over the two or three stage
operation of which 1leostom 1s the first step  The discomfort to
the patient 1s reduced mcompirably  the tosic effects of the
disersed colon are immedintely ehminated  the ileostomy 18 mOr¢
readily developed mto an adequate excretory organ i the absence
of the colon and the surgeon 19 not embarrassed at colectomy by
the inerease m body weight which may often follow upona successful
prelimmary 1leostomy

This conception has developed not only because 1t has been
established that the patient suffers no appreciably greater risk from
the primary radical operition than he would from 1leostomy alone
but also from the abwndonment of the last hngermg hopes enter
tained for so long that ileostomy alone might result m sufficient
restoration to heilth of the colon to enable 1ts ey entual closure witl
restoration of contimuty The number of cases m which this
desirable sequence has been followed 13 indeed too »mall to influence
the mam contentron

ZEtiology and Medical Treatment
Meycr and others (1949) have shown that the mucoly tic enzyme
Iysosyme 18 present 1n ncreased amount in the stools m ulcerative
cohitis and dimiishes w 1th chinical impros ement and uce that
18 s
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eveess of lkosvme or o smidar anzame may be an atiologeal
factor  Sammons (1950) however thinks that Tvrosvme 1n the
froces 1= derned from pus cells and that it 1« not of ttiologieal
sgmficance 1 urther researches anc bong undcrtahen In treat
ment hog duodenum (Strocher and others 1049) and crude extract
of intestinal mucosa (1 nedman and Hashell 1919) have been used
to rome advantage m earhy s and there 18 evidence that the
phivsician 18 paving more attantion than hutherto to the undoubted
psi chiologieal factors wlich attend the onact of the discase, nnd 1ts
exacerbations once 1t 19 estabhished  Of more immediate interest
to the surgcon 1s the use of ACTH and corticone  Trial of these
two hormones either alone or m sequence hias led i a proportion
of cases to improvement n appetite and well bemng to a fall
temperature, and to a lessemng of pun and diarthaa  Thar nec
however 1s attended by danger of compheations speaifieally due to
them such as perforation of a hemorrhage from an unsuspeeted
peptic ulcer and  silent perforation of the colon itself  The
chief use of these substances appears to be mn the treatment of
the fulmmating case for 1t 15 o safer alternatine despate the nsh
of complications to an emergenc) 1leostomy, whieh 1s so frequentls
fatal Lahey (1951) recorded remission of the acute phase in 21 of
28 cases treated with ACTH

Vagotomy

It 13 with same hesitation that one includes mention m * Recent
Advances  of vagotomy 8% a treatment for chremse uleerative
colitis  None the less there 13 considerable evidence that division
of both vagus nerves ma) cause a sgmficant amclioration of
symptoms 1f performed early in the Instory of the disease, before
extenstye fibroms has developed in the colon  This amelioration 1s,
according to Eddy (1951) particularly stmhing after vagotomy
performed for the fulmmating form of the discase The benefit
alleged to be conferred by this operation 13 however difficult to
comprehend except i those cases in which the ileum 18 mvolved
for 1t 18 doubtful whether any branches of the vagus reach as far s
the colon  Further proof of the value of the operation will be
needed before 1t can be accepted as a worthwhile procedure

Predisposition to Cancer
It has finally been estabhished beyond reisonable doubt that
chronic ulcerative coltis predisposes to cancer  Published figures
of the incidence of cancer as a complieation vary from 1 to 10 per
cent , but the lower figure 13 certainly an understatement probably
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due to failure to follow up the eases for long enough, for Shands and
others (19532) found that the average duration of symptoms of
uleerative colitis m sesenty three cases before eancer supervened
was over fifteen years

A disturbing feature 1s that cancer secondary to uleerative cohitis
usunlly appears m an mtensely mahgnant form It grows rapdly
and metastasizes ewly and 1s frequently multicentric 1 origin
The average ago of tho patients 1s considerably less than that of
those who develop cancer wathout previous bowel dicease, and
because of the disarming symptoms of chrome colitis 1ts presence
may not be suspected until 1t has become well advanced The
experience of Counsell and Dukes (1952) 15 m fact, that the patient
15 usunlly meurable by the time the presence of cancer 1s realized
In any event the prognosis is very bad

These facts are weighty arguments m favour of total removal of
the colon and rectum i the surgical management of chrome ulcera
tive colitis

Rught-sided Colitis

In its usunl form ulcerative colitis appears to begin in the rectum
or the distal colon 1nd to spread throughout the colon often stopping
abruptly at the ileo cmeal valve  In o munority of cases however
estimated at about 5 to 8 per cent of the tot1l number, the disease
affects mamly the right half of the colon the left half being app?
rently normal  When found 1in this situation the disease appears
to pay little respect to the ileo ceeal valve for the ileum 18 also
frequently insvolved Brooke and Cool e (1951) 1 fact, think thab
the disease in this form may actually start in the 1leum and spread
to the colon instead of the reverse process because v hstory of
stentorrhcea in some of their patients ante dated any symptoms of
disease 1n the colon itself These worl ers rightly stress the unport
ance of careful radiologieal mvestigations of the ilenm when the
brunt of the disease 1s shown to be 1n the cecum and ascending
colon before operation 1s decided upon This consideration of
course also applies to chrome ulcerative cohtis m which the whole
colon 15 mvolved for although the disease seems usually to stop ab
the 1leo ccal valve 1t sometimes spreads into the leum—and not
merely as a terminal event for Macready and others (1949) obtamed
microscopic evidence of mvolyement of the ileum m mme of 103
patrents with a short history of colitis

Brooke and Cooke suggest that mght sided colitis should be
regarded as a separate disease demanding, separate consideration of
treatment and feel that ileostomy 1s defimitely contra ndicated

~



ULCI RATIVI COLITIS 181

Tleastomy alone, howerer, should never be conaidered i the treat
ment of n disease which 1 lumted, as far as the colon 1s concerned,
1o 1ts mght mde for the condition 19 amenable to surgienl exersion
with restoration of eontinnty by an end to end anvtomonsa between
the leum and the rewdud hiealthy distal colon The note of eantion
expressed Iy Brooke and Cooke 19, however a timely one and af
there 14 clinic Wl evadence of stevtorrha 2 or radiologienl cvadened that
the sleum s mvolved, then at 18 probable that gurgical treatment 1y
contra indicated altogether

Indications for Surgical Treatment and 1ts Scope
Surgers finds 1ts best applicition m the trentment of chrome
mtcrmittent uleeratnne cohtis and should be undertahen dunng o
penod of relatine quiescence  Nont will dispute that the following
complhications of uleerative cohtis are either abealute or very strong
mdications for surgery  stricture, perforation, cancer, rueurrent
severe hemorrhages recurrent pert rectal abscess, pyodermn
arthntiz It 1s however impossible to lay down any exact ruling
for the employment of surgery for the uncomplicated case for the
effects of the disease vary s0 greatly in different patients, and for
each the dcaision to operate must rest upon its own menits  Threo
guding punciples may nevertheless be stated (1) the colon shonld
have become damaged beyond the likelihood of recovery m spite of
every medical care  (2) surgery should not be delaved over long
once this 1s established for the results of surgery are best when
undertahen for those with a comparatively short hstory of the
disease  (3) as stressed by Hardy and othurs (1949) and by
Mchattnieh and Moore (1949) the patient should be led to surgery
by personal } nowledge of its benefits which he ean acquire only
by contact with those who have been submitted to 1t and are
leading the ileostomy hie
The object of surgery 13 {o remove tho whole of the disenscd
colon and rectum and the opcrative plan should be devised to tius
end, and the patient fullv informed This entails permanent
ileostomy  Attempts have been made to ovcreome the disads antage
of an ileostomy by anastomoung the tleum to the anus, but tf'm
frequency of stool the inconvemence of wearing protective pads
on the perneum  and the hability to excoriation of the perineum
outweigh any apparcnt advantages of the method = Partial
colectomy followed by 1leo mgmordostomy or 1leo rectostoms 13
suitable only when the rectum 1s unaffected by the dwease
In the past a permanent ileostomy and colectomy has entailed »
mults staged operation (1) prebmumary tleostomy  (2) mght
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hemt colectomy  (3) Jeft hem colectomy and finalls  (4) recto
sigmotdectomy  There were two reasons for this plan - The first
was to mmprove the pitient s condition by 1leostomy so that he
would be able better to withstand operitton on the disesed colon
One great disadsantage of this procedure 1s that the patient often
gets so inordinately fat after leostomy that subsequent colectomy
13 made much more difficult The second was to reperstoneahize ran
areas  Though so desirable in theory experience espeeilly that of
Dunlop (1949) and of Coates (1949) has shown that repenitoneahiza
tion s unnecessary and that the time spent on this tedious maneuvre
13 better spent on extending the limits of the colon resection

Although 1leostomy total colectomy and exeision of the rectum
have been successfully accomplished tn one session this procedure
for most cases 1s carrying the prineiple of avoiding multzple opera
tions too far and the more expedient method of approach 1s to
perform the operation 1n two stages the first bemg 1leostomy and
total or subtotal colectomy  and the second after an mterval of
some months excision of the rectum or recto sigmord It must be
admitted however that for some of the more advanced cases
discretion must be exercised and the first operation hmited to
tleostomy

Colectomy-—Total and Sub 1

The 1denl procedure 1s to remove the whole colon and to close
the cut end of the rectum coy ermg the stump of the latter with
peritoneum at the level of the peritoneal reflexion after divsion of
the superior hiwmorrhoidal vessels This mancuvre makes it more
easlly possible to exeise the rectum subsequently through the
permmeum nstead of performing an abdomino permeal section 18
Brooke (1952) has pointed out

This step however considerably mereases the length of time of
operation for manyv patients are il conditioned to sustam easily
the additional stramn that 1t imposes A speedier and entirely safe
alternative 15 to divide the colon somewhere n the recto sigmoid
region and to bring the divided distal end through a small stab
meision 1n the left 1hac fossa A tube may be placed in the open
end of the protruding portion 1f thought desirable but this 1s not
essential and 1t 18 quute safe to sew over the open end of the bowel
and leave 1t anchored n position by ty mg the sutures over a length
of rubber tubing lying on the surface of the abdomen

The Technque and Ci lications of 11

The success of surgical treatment stands or falls upon the efficiency
of the tleostomy  If the 1leostomy behaves well 1t1s surpnising how
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ittle 1t handieaps the mtelligent patient wha linw mastered the e
of the hoemg Rutzen tape of b (B 52) T the deostomy
functrons poorly, however, it mas wddl prose an mtolernable burden
Complications such as recurrent obetruction  stenosse prolapee
fituly formtion perristent excarition of the wurrounding uM‘n,
and progressive tleal distanmaon mas ¢ el or all conspire to rob the
opertion of all virtue and ta deny the patient the roward of his
submisston to surgers

It thus brhoves the sumeon to study decphy the teelugue of
leastomy and to use all hia arts to ensure, 1 so far as hi¢ ts able, n
succcwful outeome

The tleastomy should lie at or abont the yunction of the mddle
and wncr thirds of the night anterior spmo aminheal hne Uniler

Fio 52 Salt modifiea
tion of the hoemg
Rutzen ileostomy ret

no arcumstances should the opening be placed in the line of 2 mamn
mosmon  for if weight 1 gmned after operation which 18 1o be
expected thealeostomy will come to livin a deep valley  Moreoser
the scar tissue ahove and below may contract and nterfere with
the mobility and ealibre of the mtesting It 13 best to exetse a dise
of skin and subcutaneous tissue the size of a florin and bring the
tleum through this opening maling no attempt to repaur this discord
mesion If colectomy 15 to be performed at the same time, 1t 13 wise
to excise this aren of skin as the first step of the operation for st 1s
much caster to choose the proper site for the ileostomy before the
abdomen 15 opened  The anterior and postersor rectus sheaths are
nesed for some 13 m - and are not repurcd nor anchored ta the
eal mesentery  and the rectus musele 19 spht m the dncction of
ity fibres over the same extent  After the proximnl end of the
fleum has been brought through this nasion, and grasped m @
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smtable climp the cut mesenterv 1s sutured by interrupted stitches
to the under surface of the peritoncum along an oblique ine o that
the ileum 13 not rotated, tahing great care not to injure the me<en
teric blood vessels About 2 1 of tleum 18 allowed to project A
Inrge rubber catheter 1s prepared for use by tymg a4 Iverof 6m
wide sterle gruze around 1t some 4 1 from 1t proximal end and
by four or five silk Iigatures placed an ch orso apart  The clampss
removed and the citheter pissed well into the tleum the open mouth
of which 1s now tied around the gauze clothed area of the catheter
Salime <olution 1» run 1nto the tube to ensure that 1t 15 patent It
may be posaible to retan the catheter it autn for seven to eight dive
1e until the mun abdommalinersion 1s well healed  After this timet
15 best to anticipate spontaneous discharge of the tube by removing
1t and affrung an ileostomy bag which has been previouslv selected

The projecting 1leum should be wrapped n gauze soahed in
prfiin and 2 smtable dressing built up over the area

Though alummium paste 1s widely recommended 1s a protective
dressing for the shin around the ileostomy of recent years the author
has disearded 1ts use as an immedrate post operatton apphication for
fear that 1t may armitate the tender thin walledileum and thereby
predispose to fistula formation

Two methods of obtuning an immedsate covering for the exposed
length of 1leum are m vogue In one a sphit shin graft 18 applied
and m the other the ileum 15 clothed by fashonmg a rectangulir
flap of slun from the abdomrmal wall (spout tleostomy ) the resulting
bare area being shin grafted Though either of theso methods may,
if entirely successful be an umprovement upon an ordmary tleostom’
they have serious hmitations The spht shin graft 1s hable to lead
to contraction with shortening of the 1leum and 1n added rish of
stenosts  and the shin flap may fail lamentably 1f there 15 anv
sloughing of the edges of the flap abetted by soiling of the lealing
scar by 1ieal contents Monroe and Olwin {1949) overcome this
danger of soling by mtroduemg by mouth a Harris tube which
passes mto the ileum and not opening, the ileostomy for seven days
The retention of an indwelling tube for so long a perod 18 1tself not
without danger however and cannot be recommended as a routme
procedure Finally Brooke (1952) has recently explored the posst
bilities of eversion of the deum with primary suture of the ev erted
edge to the shin  No tube 1s mserted

CANCER OF THE LEFT COLON
TECHNICAL ease has matched perfectly the requrements for
extirpation of cancer of the czeeum and nght colon e extent
-~
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of the operation for cancer of the left colon has lutherto been
restricted to the removal of a small segment of the bowel witha
wedge of 1ts attendant mesentery for fear of interfering with the
blood supply of the lower end  The names of Hartmann and Sudek
will long be remembered m this context

Reccnt obsersations on the vascular supply of the Jeft colon hue
enabled us to revise our traditional beliefs Goligher (1949) has
shown that 1t 1s possible mn practically every case to preserie 8
sufficiently long stump of sigmoid colon with an ndequate blood
supply 3f a ligature 1s placed on the infersor mesenteric artery
mmmediately distal to the first sigmoid branch (Figs 53 (a) and (b})

Fia 64 Segments of bowelto
be remos ed for earcmoma of
sigmoid colon A-B Toner
aigmord A-D  and rectum
E-F with lgation of the
infertor mesenteric artery 8t
1ts origin above tho left cohe
artery The levels of resec
tion at E and 4 may range
Detween distal transverse
and sigmoid colon depending
on the degree of mobilization
of the transverse colon an
splenue flexure the aite of the
tumour _and the blood
supply of the bowel .

s Grunnd
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Provided 1ts marginal artery 15 not interfered with this portion of
colon 1s nourished adequately by the first sipmord artery alone of
i combmation with the intersigmord margmal artery or by the
descending branch of the left cole artery sufficiently to enable an
end to end anastomos:s to be made with the rectum

Grimnnell and Hratt (1952) and Toupet (1951) find that the splenic
flexure can be nourished by the middle colic artery, even if the
nferior mesenteric artery 1s tied at its ongin  sufficiently for an
end to end anastomosis to be made between the descending colon
and the rectum Furthermore 1t has been shown that the blood
supply of the rectum from sources other than the superior h-emor
rhotdal artery 1s more Iiberal than had been supposed ugclent

s
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to ensure survival of at least that portion of the rectum mtuated
below the raeral promentans  Thus a more radical operation
which more closely fulfils the requirementa for extirpation of eancer
of the left colon may be envisaged, m which the inferior me=entenie
artery 18 defined at its ongin from the norta and removed with ats
associated lvmphatic gland«  The value of this extended opcration
has been well demonstrated by Grinmell and Hintt (kg 54) Thes
carnied out 41 resections for caremoma wath hgation of the nfunor
mesenterie artery  Sixteen were for eancer of the rectum or recto
sigmord for which an abdomino penineal operation was performed
In 16 tumours of the left colon were removed and continuity
restored by direct anastomosis and there were seven abdommno
anal pull through operations  In 37 specimens diasected after
operation there were 7 mstances of Ingh Ivmphatic metastases which
could not have been removed if high arteral hgation had not
been done There were three post operative deaths, only one of
these bemg due to bowel necrosis and following one of the pull
through operations

The adyvantage gained by this very radical operation partscularly
when applied to the treatment of rectal growths must be balanced
agamst the increaced nish of so (<tensive a procedure  Untal further
hnowledge and experience 18 gained it should not be adopted as a
routine  The great value of the worl that has been done up to date
Lies 1n the knowledge that 1f at operation for eancer of the left colon
m particular the surgeon finds reason to suspect the presence of
nfected glands high m the mesentery he 13 at hiberty to attempt
their remosal hgating the nferior me<enteric artery either near its
orizm or after the first mgmoid or second sigmoid arteries have been
given off according to the needs of the individunl case  The growth
bearing area of the colon will then need to be removed to include
the recto sigmoid yunction if contmwty 13 to be re established In
order to bring down the proximal end of the left colon the splenic
flexure will necd to be fully mobihzed This can best be accom
plished first by mobulizing the descending colon and then by
detaching the distal half or more of the transverse from the great
omentum  Traction on the two mobilized hmbs of the spleme
flexure will now facilitate 1ts detachment from the abdeminal wAll

OBSTRUCTION DUE TQ CANCER
The treatment of complete obstruction due to carcinoma of the
colon should be restricted to relief of the obstruction and only where

the obstruction 15 ncomplcte should anj thought be given to
mmediate resection of the growth
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Tor obstruction of the left and transverse colon the operation
of bhind cecostomy has lost favour, Jargely beciuso the profound
relvxation which can now be obtamned by curare without dctriment
to the patient has lessened the rish of laparotomy Laparotomy
too has the great ndsvantage of enabling tho surgeon to determune
the exet ste and nature of tho obstruction, and to assess 1ts
operability  “ Blind’ cecostomy should thereforo be used only for
patients 1 extremis m whom there 13 great cecal distension

Opimions vary as to the value of the Mller Abott tubo 1n the
preparation of a patient with colon obstruction due to cancer for
operation  As Srmth (1948) pomts out the tube 18 of hittle vatue
1f the 1leo cxcal valvo 18 functiomng and a closed colon obstruction
19 present  Turthermore if the stage of vomiting 13 reached the
prospects of < successful passage of the tube 1s too remote to justify
the discomfort to the patient and the delay n operation which an

Fic 55 Ileal suction dranage
followmng exeision of partally
obstructed cancer of the nght
colon

dhe E1LH
7'y courtesy \Mr E (l rxu.lwum 1

attempt 1t 1ts passage would mean  Its use would apperr therefore
to be restricted to the early ewse and for the moro advanced gistne
suction 2i@ a Ryle s tube coupled with the admimstration of mntra
venous flmds should be employed and operation not delay ed for
more than a few hours

If the cancer 1s m the left colon and the portents are m favour of
tho possibilittes of future radical removal a smple °glss rod
colostomy of the transverse colon should be performed The site
of election for this 1s near the hepatic flexure for this will levie the
left side of the abdomen free for the radical operation to come The
Paul Mikulicz operation 13 far less in fa3 our than was formerly the
case but still may have a place 1n the treatment of the condition 1t
the aged subject

For obstructive cancer at the caccum or in the ascending colon the
operation of choice 15 1leo transverse colostomy the anastomoses
bemg situated well clear of the proposed area of fut ction if
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the growth appears to be re ectable  In theer pitientsan whom
obstruction 18 only partinl and who are adjndied capable of wath
standing the opcration immediatc cxermion may e contemplated
with an ileostomy throupli the anattured end of the trinsveree
colon as suggested by Mine (1997) (B 39) After exciunn of the
grawth, the dital end of the trinsverec colon W retamed in a clamp,
and 4 e to midd alen colodtomy performed after elosurc of the ileal
orifice  The clamp on the colon 14 then overown, nud the oprmng
elosed except for § em at the corner farthest from the anastomosns
A soft rubber tube the mze of a 12 or 13 cathicter, rome 16 mchea 1n
length with lateral holes mat, 14 now mserted through the gap in
the eolon 1t 13 passed throuph the anastomoesss mto the toum
The tube 1s stitched to the colon and the bowel inverted around it
with a number of arculir sutures  The frec end of the tube s
brought through o stab wound about 2 mehes bidow tho night costal
margin and outside tho rectus sheath, the colon around it bang
sutured to the penitoneal edge of the stab wound

HIRSCHSPRUNG'S DISEASE

A new approach to the problem of Hirschsprung s disenso has
resulted from the work of Swenson and Bill (1948) and Bodian,
Stephens and Ward (1949)

These worl ers have defined a type of Tirschsprung s diseaso
which the desclopment of & megacolon appears to be due to a
congemtal absence or aplasin of the nervous tissue (Auerbach’s
plexus) coneerned 1n the nouro muscular control at the recto sigmod
junction  thus distingwslung this type of megacolon from the
acquired or function1l megacolon which develops duning mfancy
and 18 not present at birth

To ths type the term aganghonic megacolon may be applied, and
1t can be distingwished from the acquired type by the onset of
symptoms from birth and by radiologieal studies which demon
strate the presence of & narrowing of the bowel at the level of the
recto aigmond junction with dilatation of bowel above, but with
the rectum unaffected (Tigs 56 and 57)  Cises of megcolon where
no such abrapt transition e be demonstrated should nat be
mncluded 1n this category, and are unsuttable for surgieal treatment
Bodian (1949) and othets found that 39 of 73 cases of 1wiopatlne
megacolon conformed to the aganghonie type A narrow distal
segment was demonstrated 1n 34 of these by 1dology and m % at
autopsy  Microscopic exammation showed o complete absenco or
diminution 1 number of autonomic ganglion cells of Aucrbach s
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plexus 1 the wall of the rectum and i the howel for a varable
cistance above the narrowing Tt must be added here that despite
the attractiveness of this mmple explanation for the cwse of
megacolon doubt has been thrown upon its valicity notabls by
State (1952) who pomnts out that ganghon cells are not alwaws
absent from the rectum below the nirrowing and are not Alwais
present above the dilated colon

The treatment for the condition 1s recto sigmoidectoms prefer
ably performed mn one stage  If there 1s gross distension howeser

Fic 56 P A view of barium enema 116 o7 Obl 1ew to show the
to show the distal narrow segment ot o Y ent and. fhe
and the dilatation proximal to 1t proximal  funnel shaped _dilat2

tion  charactonstic of Hirsch

sprung s disease .
[Figs 56 and o7 by courtesy of Dr Vamint e

which eannot be relieved by « tube passed through the narrowing
and colon v 1ge a prelmmary colostomy 1s performed 8w enson
(1951) recommends 2 pull through operation after resection of the
recto sigmoid from 2 pomnt 12 em above the narrowing Dissection
1s made close to the rectum so that impotence and impaired bladder
function can be avoided  Bodian (1949) and his colleagues how
ever prefer to do the operation in stages  In stage one the colon 18
defunctioned by a right sided spur colostomy Thorough prepar®
tion of the distal segment 15 then made possible An nteral of
everal months 1s preferrcd before the net stage 1s attempted 9
that the cild may mmprove mn health and th dema OF
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glandular onlargament e the meea sigmod mav b pen ime 10
rubaide  Stage two s an abdomine pomod seeto apmardeetoms
The ste of election for the provimal rescction of the bowed iabont
half way along. the cone shaped funnel mtuated above the narrowmg
The rectum 18 dissceted dictally as far as the lesator m musele and
the narrow scgmant of bowel 18 then mtussizee pted out of the pedvas
through the anus  The prolapsed portion i exersed Jeavang about
14 mehes of anal eanal to wineh the cone shaped procimal colon 19
anastomosed  The thind stagc constats of erustung of the colostomy
spur with tater (stage four) closure of the colostom

State {1952) prefors to porform an oxtensive 1eft hemi colectoms
from the provimal limit of the dilatation wlieh 1s usually near the
hepatie fleaurt «nd of the transvere colon followed by it
abdomimal anastomosts of the residunl transsorse colon to the rectal
stump 6-10 cm above the anus

Results

Swenson (1951) elaims a cure in 28 of 11 cases Bodian and others
(1951) 32 ratisfactory results of 37 patients opcrated wpon

and
State (1952) much impros cment i all but one of 15 eascs
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plextus m the wall of the rectum and m the bowel for 4 varible
distance above the narrowing It must be added here that despite
the attractiveness of this simple explanation for the cause of
megacolon doubt has been thrown upon 1ts validity notably by
Stite (1952) who pomts out thit ginghon cells are not always
1bsent from the rectum below the narrowing and are not 1lways
present 2bove the dilated colon

The trentment for the condition 13 recto sigmordectomy prefer
ably performed in one stage  If there 18 gross distension, however

B e thy ey of banium onema [ie 57 Oblique view to show the
to show the distal narrow segment distal narn;?v oot and_ the
and the dilatation proximal to 1t proximal  funnel shaped dilata

tion characterstic of Hirseh

sprung s disease

[Figs 56 anl by courtesy of Dr Martin Bod an

which cannot be reliesed by a tube passed through the narrowing
and colon Javage « prelimmary colostomy 1s performed ~Hwenson
(1951) recommends a pull throngh operation after resection of the
recto sigmord from a pomnt 12 em above the narrowing ~ Dissection
18 made close to the rectum so that impotence and 1mpaired bladder
function can be avoided  Bodian (1949) and his colleagues how
ever prefer to do the operation in stages  In stage one the colon 18
defunctioned by a right suled spur colostomy  Thorough prepard
tion of the distal segment 15 then mnde possible An interval of
everal months 1s preferred before the next stage 13 attempted s0
that the cmld may mmprose in health and that any cedema Of
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THI RIFCTUM AND ANUS
1 G MUIR

CONGENITAT DEFORMITIES OF THE RECTUM AND ANUS
IMPERFORATE ANUS

ANoR1 CTAT anomalies are uncommon and are raid o bo present
mi 5000 Inrthe T or this rcason st 1% nnusual for any one surgeon
{o aequire grent eapencnes i this condition, vet 1t 18 an emergency
calling for ripid recogmtion and treatment  In the past operatino
treatment has carmed & heny mortality, and st might be expected
that the rceant advances n the antibiotics, resusetation and
anasthcwn would lead to ymprovement  Recent nccounts confirm
thy and show a more rdical approach to the troitment of thns
deformity in the nuwbomn

The condition 13 almost equal in the rexes and other congemtal
anomalies are frequently present (72 per cent Moore and Lawrence,
1952) and may themselves account for tho infant's death Tt as
usual to clasaify theso cases i four groups (Ladd and Gross, 1934)
In tho first there 18 patency but an anorcetal stueture  Tn the
second the rectum 18 separated only from tho anus by thoe intact
proctodzal membrane In the third the rectum ends bhindly, or by
A fistulous trach & varying distance above the perincum and in
the fourth a normal anus and lower rcetum are separated by o
varying distance from the proximal part of the bowel

I An anorectal stricture only accounts for § to 10 per cent of
these cases and may occasonally pass unrecogmzed for some
months if the external appearance of the anus 18 normal  Browne
{1951) draws attention to the * mieroscopio ' anus, where only a
spech of mecomum may indicate the onfico, and to the ocecasional
occurrence of a thick band of tissue (the perineal raphe) passing
across the anal site with a minute orifice on one side

II The rectum 18 separated from the anus by an mtact thin
bulging proctodmal membrane  Tius also 18 unusual (5 to 10 per
cent )

Nerther of these conditions present great difficulties m their initsal
treatment A stricture requires dilatation and oceasionally mmeasion

an ntact membrane must be excised It 18 essential that Tegular
EDWABDS R, &, SURG 104

7
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CONCINIT AL MALFORMATIONS 15

daihy dilatation should be continued until the anal canal 18 not only
normal m g1ze but shows no tendeney to contract ‘The mortalits
1< low and the renlts of treatment are wsually pood

Between the second and tlurd tvpes of imperforate anus there art
mam gradations for of the Jower end of the rectum fila to reach
the proctodial mt 1t mav open by a track of vamvig mze
dewcending, arc from the bladder, prostatic urcthra, upper vagina,
lower vagna bulbar urethr or end as a pernenl sinus or an other

N\
11c 04 Fctope anterior anus
m the femnle  shotgun
peoneum 0

wise normal anal orifice 1 forward ectopic powition (Ligs §3-64)
A fistuln 15 present mn 70 to 80 per cent of tlus type

Ectopic Perineal Anus

In the female the anal orifice may open beside the vaginal onfice
without ntervemng shin the ¢ shotgun’ perineum described by
Browne (1951) in the male 1t may bo found just posterior to the
scrotum I the onfice 13 functionmg normally 1t should be left
where it 1s at least until a later date  If stenosed 1t may be treated
by dilatition or sumple bichward mesion and dintation  The
same treatment 18 recommended whero the anal onfice opens just
withm the lower vagma, or the more elaborate procedure of trans
planting the anal orifice to its correct mte Whatover treatment
15 to be ndopted 1t 18 essential that any stenosis should be corrected
rapidly

11T This type of malformation accounts for nearly 80 per cent
of recorded cases  The anus 18 imperforate the site being marhed
by a dimple converging shin folds some pigmentation or without
trace  The rectum ends a virying distance 1bove the permeum
and in 70 to 80 per cent m a fistulr with the bladder, prostatic
urethra vagina or perineum  Involsement of the bladder 13 rire
the prostatic urethra and vagma common

Fistule in the perineum or the posterior vagimal wall will be 13stble
through the passage of mecomum and ur  In the mnle the Presence

T—2
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WP WY )

b1 o8 k1o 59 Fio 60

Fios 58-60 Diagrams allustrating vaneties of congemtal recto
urinary fistul i the male Figure 59 represents the most
common tvpe of recto urinary fistula

Fic 61 Ectomc antcrior anud mn
the male Instend of s normal
anus in a forward postion the
rectum may terminate 1 a simus
opening 1n the same site

Fic 62 F1e 63
Fies 62 and 63 Hgh and low congenital recto vagnal fistule
e fermale

»
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unnary fistula 19 present 1t 13 retamned for ten davs This operation
would seem n severo procceding but ats mortality i rome hands
has been surpniangly small  Santully (1052) reports 21 such apera
t10ns 1n males without mortahity n 7 newborns withont colostomy
and Moore and Lawreneo (1932) report 11 cwes withont death
Gross {1932}, attnbuting this form of repur to e Janathan
Rhodes stated that of 76 cises there were only 4 daiths He
conadered that probably 70 per cent of these eascs developed a
good functional sphineteric action, a result which 14 considerably
gher than might be expected

3 In the female infant vath n rectos agmal fistula, S wtull (1932)
advises the removal of the anal orifice from the postcrior vagimal
wall and 1ts implantation mto the anal region by a perineal dissee
tion  Qut of 25 caees he obtamed cxeellent functional results an &
and good results in 5 If the fistula 1s of sufficient a1ze or can be
dilated to suffictent size there 13 ne urgeney but rome form of
operative treatment will be immedintely necessary 1f it 13 not  Tor
Tow rectovagmnal fistule Browne (1931} advises posterior nesion
and dilatation

4 In the female infant without a vaginal fistula the treatment
will be a perineal approach 1f the rectum 13 believed to be low, or
transyerse colostomy or abdomino perineal repur if it 1s high

IV In ths rare condition the anus and lower rectum are
developed but there 18 a farlure of fusion with the rest of the bowel
The condition tends to be recogmzed late, and Moore and Lawrence
(1952) report a 100 per cent mortality

BENIGN EPITHELIAL TUMOURS AND MALIGNANT
RECTAL POLYPS

These two conditions are closely related for 1t 13 recogmized that
any epithelal tumour of the Jarge bowel 19 a potential mite for
carcmoma  Congemital farmlial polyposis 13 here excluded and the
tumours under consideration may be small and slender stalked,
sessile or villous They have this in common  either they are
chinieally wnnocent, or, sf malignaney 1s suspected the tumour 13 of
such small mize that local removal 15 considered

Rectal polyps particularly the adenomata, are undoubtedly
common De Muth Cherney and Iitts (1952) report an 8 per cent
madence m a group of fifty routine sigmoidoscopies performed on
patients over forty eight vears of age  Both polypi and carcmoma
of the large bowel are most common 1n the rectum and the prescnce
of scattered small adenomata around a rectal growth 13 1 common

\place
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of mecomum 1n the urine 13 naturally evidenco of a recto urmary
fistula Tt 18 of great importance to determino the distance of the
rectum from the perincum  Bulging on crying suggests a low
rectal pouch, and an X ray talen after the baby has been held
mverted for some minutes may show arr n the rectum 2nd s
proumity to a marher mn the anal region  Unless a fistulous trach
18 present, and of sufficient size, signs of intestinal obstruction will
soon be evident

1 In male mfants without urmary fistulae and where the rectum
18 believed to be only a short distance from the sl m, permeal
exploration should be performed by an mesion backwards from
the anal region to the coccys  The rectum 1s 1dentified mobilized
opened and sutured carefully to the skin with fine sl sutures to
construct a new anus  Santull: (1952) advises the use of & urethral
catheter during the operation to md dissection and the suture of
the divided external sphincter muscle behind the anus If the
rectum 15 superficial and has been easily found the chance of a good
functional result 13 lugh, and especially when a narrow superficial
smus passes forward from the anal region to open at the base of the
scrotum  Browne (1951) explams this type as the abnormal fusion
of the external genttal folds covermg a normally developed anus
which only requires exposure Unfortunately tlus type 18 not
common

While there 1s a good chance of success if the rectum 1s found to
be superfical 1t 15 an unfortunate error if 1t proves to be deep A
colostomy, which should be performed in the transverse colon Is
urgently required and the scarring i the permeum may hinder later
attempts at reconstruction For ths reason deep dissection m the
permeum 18 unjustified at this stage

2 In male mfants with a urnary fistula or with a lugh rectal
pouch, a transverse colostomy a later suprapubic cystostomy and
1 later years subsequent attempts at reconstruction through the
perneum has been the usual procedure Recently a number of
gurgeons have advocated either an 1mmediate, or 1f colostomy has
already been employed at least an early abdomno permeal opera
tion Through an abdommal meision the sigmoid colon and rectum
are mobihized from the sacrum without damagmg the blood supplys
geparated from the vesicles and prostate and the fistulous openng
1dentified divided and oversewn A small maision 15 then made
1n the anal region and a clamp introduced mto the abdomen through
the correct site m the levatores am muscles The lower end of the
rectum 18 grasped pulled through mnto the permeum and sutured
to the shin A urethral catheter facilitates s g{xd fa
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RADICAL RESTORATIVE RESECTION IN THE TREATMENT
OF RECTAL AND RFCTO-SIGMOID CANCER

Mamy surpeons now feel that this operation has an ymportant
part to play m the treatment of reetal and reeto aemond emeer
to ome 1ts use 15 never Justificd It 13 8 temptation to surgeon and
prtient alike to accept aconrse whieh will avoud a pormanent
colostomy  and before embirking on an operation of this naturc
the surpeon must woph earcfully 1ts advantages and diadvantages

While there are a number of diffirent methods by which thus
operition mny be performed  that i common use 18 an anterior
resection In this @ varving, amount of the rectum and sipmord
colon are resceted through the abdomen the anastomosis between
the proximal sigmoud and the reetal stump being performed m the
depth of the pelvis  The following are the e~sentials for an effective
radical restorative resection (Morgan and Ilovd Divies 1930
Mur 1948 1932)

1 The mferor mesenterie artery must be ligated at a point not
Jower than would be used for a combined exeision  As a rule this
lies immediately below tlie first sigmowd arters  or 1f there 15 a
common ongin to this vessc] and the left colic immediately below
the latter  Recently 1t has been suggested that the infenor
mesenteric artery <hould be higated at 1ts aortie omgin in order to
rcmove still more of its assoanted lymphatic chun (Ault, Gastro
and Smith 1932 Grnnell and Hiatt 1952)  These wrters hold
that the margnal artenes are quite sufficient to nourish that part
of the sigmoid to be used 1n the subsequent anastomosts
2 After mobilization 1t must be possible to divide the bowel at
least 2t m below the lowcst hmit of the growth  The worl of
Dul es {1944) and others has shown that 1t 15 very uneommon for a
growth to sprend more than § em downwards m the superiot
hemorrhosdal and pararectal lymphatics wnd that such sprend 15
usually confined to ady ced or lughly malignant grow ths

3 A sufficient rectal stump must be left to ensure proper con
timence  While some form of continence 13 sometimes obtuned
after the removal of 2lmost all the rectal mucoss, 1t 13 generally
accepted that a rectal stump of some 5 to 6 cm from the anal
margin 15 desrable (Gaston 1952 Goligher, 1051) This stump
should be free from adenomat or swtable treatment should have
been given

4 Growths helow the peritoneal reflection of the rectum drum
not only upwards but also Jaterally to the lymph glands on the side
wall of the pelvis  That part of the bowel 18 not enclosed 1 a

.
v e
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Polym should always be removed and mn such fashion as will
pernut o careful pathologieal examination, this 1s usually per
formed by the dinthermy snare  The vamations in mstruments
current and procedure have been recently summarized by Frankfeldt
(1052)  the early stages of malignaney by Fisher and Turnbull
(1952) and Locl hart Mummery and Duhes (1952)

The progressive changes i malignaney have been described as
‘earetnomn i silu foeal ciwremoma  and “imvasne etr
cmomr  The first ean be elssified 15 a suspreious lesion  the
second as a defimte caremoma but confined to the mucosa and the
third shows 1nysion of the submucost to a varving degree  From
a series of 47 cases clwssified i this manner and graded n
malignaney a3 high low or average Locl hart Mummery and
Duhes have driwn certun conclusions

As far as 15 practical the whole of a rectal polyp should be
removed for pathological examumation for this not only permits
classification and grading but enables the pithologist to asess the
completencss of removal  Assuming the removal to have been
complcte with a free margn loeal removal alone can be judged
sufficient 1f the eiranoma s ‘wn sfu or only foedl® If1t1s

miasive  the decision should be nfluenced by the griding  For
a tumour of low malignney local removal would scem to be
sufficient  for ligh mabgnaney radical surgery 1s necessiry
and for average mabgnaney v choiee of radical surgery OF
continued and careful superviston  While etch case ealls for
mdinidual consideration evidence suggesting incomplete remoral
of & malignant polyp generally indicates radical surgery whatever
the grading of the growth

The treatment of the large villous tumour of the rectum presents
2 most difficult problem If biopsy shows mahgnancy the issue s
clear but 4 negatrie biopsy does not exclude it Further the actual
extent of these soft tumours 13 often impossible to define w 1th the
finger and sometimes with the naled eve For these reasons an
beeruse of the frequency of recurrence after local exeision Gabnel
(1952) ndvases 2 combmed exasion  While this provides a complete
solution to the problem 1n the absence of proved malignant disease
1t 18 not one which every surgeon would accept  Alternatives e
an anterior resectton . pull through or an abdommo anal
resection the two latter permitiing an even lower excsion of reetal
mucosa  Unfortunately some villous tumours may extend down
to the anal canal and n such cases the surgeon has only a choice
of radienl exasion or an accepted mcomplete removal
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The Results of Radical Restorative Resection

The mortality rato of these operations would appear to be less
than that of o combined cxermon  In anterior reseetion 1t 13 under
5 per cent , and that 13 a saticfactory mortality rate for a mnjor
operation which 18 usunlly performed on patients an the seventh or
eighth decade  Although antcrior resection 1s & more time con
suming procedure than o combined cxesion, there appears to bo
less operative shock with the absence of & permeal operation and
the post operative course 15 more comfortable

Survival Rate after Radical Restoratine Resection

The largest series reviewed 1s that of Dion (1948) who found »
five year survival rate of 677 per cent for restoratine resectron
compared with 44 8 per cent for combined eversion It should be
remembered however that it would be the lugh_mcmur_gwths
that would be trcated by restorative reseetion and that they have
i any case a better prognosis The questton which must™ be
answered 15 whether o lngh reetal growth treated by restorative
resection has as good a post operative prognoyss as a similar grow th
treated by combined excimon It 1s believed that the results aro
comparable, but they can never be quite so good and for two quite
definite reasons

1 Combimned excision leaves no rectal stump  In a restoratine
resection part of the rectum remains, and this ean only be regarded
as part of a pre cancerous bowel and a smtablo site for a further
growth It 1s not so uncommon for a patient who has had a com
bimed excision to develop later another primary growth in the colon,
or for a carcinoma of the colon to be followed later by a carcinoma
of the rectum or for more than one primary growth to be found 1n
the large bowel at an operation  Apart from congemtal farmlinl
polyposis, however, no surgeon would suggest that becauso a patient
has had a caremoma of the colon the wholo of the large bowel
should be removed , but the rectum 1s the most common site for
large bowel cancer, and there must bo a rish mn farling to remove 1t
completely when part of 1t has already been the site of a growth

2 The nisk of recurrenco 1n the anastomotic ine  Foer of growth
may bo Ieftge{und 1n the soft tissues of the pelvis after a combined
excsion, and this 1s more common with low rectal growth
and Dawid, 19047) If a restoratave resection w ergrp:'trf]o:éx(i(xllcfl;rrls:
low rectal growth the samo fault might occur, and the recurrence
might subsequently urvolve the anastomotic Ime A number of

) cases have, however been recorded where recurrence tookh place
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peritoncal envelope and has & much more mtimate contact with
pelvic fat, fiscia levatores am muscles, adjacent organs and therr
Jymphatics  For this reason growths in this region should be
treated by widespread exaision and are regarded as quite unsuitable
for a restorative resection

The Choce of Case

The number of cases suitable for radical restorative resection mn
the hands of those surgeons who practise the operation 1s probably
not more than 20-25 per cent of all operable cases of rectal and recto
sigmoid cwncer The chorce of case will depend on a number of
factors some of which have alrcady been discussed

1 Tho growth should be at least 10 em from the anal verge and
5 cm above the lowest lovel of perttoneal reflection 1n the pouch of
Douglas Tho height of the growth above the cerviy or semmnsl
vesicles on rectal cxamination 1s of climieal value mn estumating
suttability, but a final decision can only be made at laparotomy
Recto sigmord and growths of the distal sigmord colon =re usually
smtable

2 The growth should be early and not of lugh malignancy
Both an advanced growth and a ghly malignant growth are more
il ely to be effectively removed by 2 combined exeiston

3 In an obese subject with 4 small pelvis the operation may be
difficult to perform  If thisishikely tolead to an meffective clearance
of the growth the operation should be abandoned and 2 combined
excision performed

4 The sigmoid colon mobilized by freemng the descending colon
and 1f necessary the splemic flexure, must reach the rectal stump
without tension and with a good blood supply

Restorative Resection as a Palliative Operation
This operation 1s also suttable for cases of rectal cancer locally
operable with hepatic metastases but 1t should be borne i mind
that failure to remove a sufficient margin of bowel below a grovth
may lead to local recurrence before the patient s death

Colostomy
When obstruction 1s present a right transierse colostomy should
be a prehmmnary to an anterior resection It may also be used at
the tmme of operation if pre operative preparation appears to have
been mneffective or there 1s doubt about the safety of the anastomosis
The use of the sulphonamides and the antibiotics now mahes &
routine colostomy less common
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at the recto sigmoid anastomosis and soft tissue recurrence could
almost certunly be excluded (Lloyvd Divies 1048  Mwr 1048
1952 Long Mavo Doclerty and Judd 1950, Goligher Dubes
and Bussey, 1951)

It 1s thought that the reappearince of caneer 2t the anastomotic
Ime my be due exther to o fresh growth developmg stimulated by
the process of repur i pre cancerous bowel, or to implantation of
cancer cells on the raw tissues at the time of the anistomosis  To
lessen the danger of the latter 1t 15 advised that duning the operation
the Jower rectum should be washed out once a climp has been
applied below the growth  Colo (1952) considers that the danger of
cancer cell implanttion on antstomotie ines through small particles
of growth set free into the lumen of the bowel during surgieal
manipulation 13 probably not uncommon  Certainly 1f 1t oceurs m
the recto sigmoid nastomosss after restorative resection where the
anastomotic line can be both felt and seen in post operative sur
veillance there 1s no reason to suppose that 1t does not oceur after
other operations on the eclon

It 13 not yet possible to Cstimate the frequency with which
caranoma reappears after 1 radieal restorative resection It may
be 1n the regton of 10 per cent and 1t should be remembered that
whateer the cause tlis particular type of recurrence could not
oceur with © combined exaision W hen such recurrence 1 treated by
a combmed exasion the operation 1s 1 difficult one and there 1s
ncreased rish of weffective removal

Radical restorative resection has certun advantages and as an
anterior resection should be used much more frequently for gros ths
of the sigmoid colon whose lymph field resection 1s frequentlt
madequate  Its use calls for great care n the selection of patients
and a knowledge of the risks which must be accepted
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1 jejunal diverticula, there may bo some cvidenco of compensatory
lyperitophy of the museulins mucoes 1 the wall of tho ponch

Tho v exeel whoso channel through the muscular coat determined
the sito of hermation can usually bo demonstrated  In tho amall
intestine tho blood vessels pass through tho musclo cont almost
wmmeduntely they leavo the mesentery, henco tho diverticuly aro
closely related to tho latter, tn the colon the blood veseels, after
leaving the mesentery, pass under the serous coat to tho edge of
the longmtudinal musde band before prereing the aircular cont to
reach the submucosa Hence diverticula of the colon appear m
two rows on either sado of tho mesentery and at some distance from
1t As tho blood vessel passes under the longitudinal musclo of the
colon 1 small branch 13 giv en off to tho corresponding t-eria epiploien,
thus 1n obese subjects the pouches are often obscured by fat

Diverticula of the ducdenum and jejunum may become very
large—of golf ball size and over—but colonio diverticula rarcly
excced the mizo of & grape

Climcal Aspect
The underlying cause for chimeal symptoms duo to diverticula 13
rotention of ntestinal contents, to wluch they are predisposed by
their defictent musculature and their bottle nech commumeation
with the parent mtestine The naturoe of both symptoms and
compheations will thus depend largely upon the nature of the

ts and the y of the area of bowel from which the
diverticula arise

The Duodenum
Hermal dwverticula of the duodenum are to be found in about
2 per cent of all radiological exammations of the gastro mtestinal
tract, and about 80 per cent of these appear at tho ste of entry of
the common bile duct into the duodenum, and are hence called
perwaleran. Except when situated at the duodeno jerunal flexure,
duodenal diverticula other than perivaterian very rarely give rise
to symptoms
The first part of the duodenum 13 never the seat of hermal diverts
cula and pouching in this situation 18 the result of chronic duodenal
ulceration  Lhe affected part of the duodenum 1s shortened by
contraction of scar tissue due to uleeration, and the unaffected
unscarred portion of the duodenum balloons outwards Thongh
evidence of attenuation of the muscular wall may be found at ti’m
fundus of such pouches when they are lar

ge and of long standing
m the early stages their wall 15 normal They never gwve 1ise to



CHAPTER AVI

DIVERTICULOSIS AND DIVERTICULITIS OF
THE INTESTINE

HAROLD C EDWARDS

Introductory

DrvErTICULA of the small and large imtestine are acqured by
a process of hermation of the mucosa through the muscle coat
of the bowel and are an affection of muddle age and later The
mechanism s with hermation through the abdommal parsetes 15
oxceedingly complex and Little understood It 1s generally agreed
that two basie factors are concerncd—pressure within the cavity of
the bowel, which forces the mucoss against the musculans and an
outlet or locus mmons resistantize such as that provided by the
gap i the musele coat occasioned by the passage of blood vessels or
n the case of the duodenum by the common bile duct The
unknown factor lies m the behaviour of the plam musclo itself
upon which layer the mtegrity of the bowel wall depends It has
been demonstrated that atomaity or atrophy of the muscle 1s not
a constant or even a common causal factor Not only does the
microscopic anatomy bear evidence agamst such a supposition bub
1t 18 well ] nown that passive pressure alone as in acute obstruction,
does not produce pouching It has been suggested that local
spasticity of the muscle wall 15 a more probable antecedent to herma
tion and there the matter rests All those contributory factors
which arrrve comeidentally with middle age and which predispose
to external herme are doubtless concerned and the tendency to
diverticulosis increases with age

Anatomy
The muscle coat of the mtestine usually ends abruptly at the
orifice through which the mucosa 13 extruded though 1t may be
everted to accompany the hernia for a short distance The muscu
laris mucose accompanies the mucous membrane so that a few
fibres may be present throughout the diverticulum, although 1n the
fully formed diverticulum the fundus usually consists of mucous
membrane covered only by the serosa  Occasionally, more espe\ctuy
204 ™
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strossed always that wnless thero 15 unequnocal cuidence of delay
i the divertienlum the latter shonld nat he regarded ny the cuse
of the svmptoms (L, 65, @ and 1)

Perforation of a pernvaterian dnvertienlum 12 almost unhnown
but other complieitions are recorded, ey chrome panereatitis
abstructine juundice  Seldom lowcver em dncrticla be held

[ [
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l11¢ 6> (b) The dnerticulum after remoyal
[ 13 cou teay the ¥ Dtor L ostgred ate VI fieal Jor pntl

responsible for erther, and any association between the two 1s Likely
to be comeidental

Management  *t 13 probably advisable to ignore the presence of
a small duodenal diverticulum discovercd by barium meal Koy
ledge of 1ts existence 13 of no material value to the patient and there
13 no known treatment which can influence 1t in any way Operation
should be considered only when the duverticulum 1s large and retauns
barium after the stomach has been empty for several houry
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symptoms per ge, and their sigmficance lies in furmshng absolute
evidence of past or present duodenal uleeration

Pernatenan duericula are usually single  They neurly alwus
arise m posterior relationship to the common bile duct and pass to
the left belind the head of the pancreis bemng, separated from the
Intter by a laycr of areolar tissue  Many of the patients are viscer
optotic  The diverticula do not give rise to recogmzable symptoms

e e

Fig 6% (@) Twenty four hours retention of barum in o duodenal
dnerticulum

until they have enlarged sufficiently to retuntduodenal contents
for a significant period  The symptoms are then those of a flatulent
dyspepsia, with 1 sense of oppression in the epigistrium after metls
and borbory,mi  Pain 18 not a common symptom  The mumiery of
chronic cholecystitis 1s particnlarly close and acqured diaphrag
matie hernin may also produce simlar symptoms It must be
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prevention  The incidenco of the complieation of dwerticubtis
cannot easily be arseased, for the border hine betweont and divery
culoms 13 often Wl defined  Servere duerticulitia s, howeser,
comparatinely rare One unexpluned feature 19 that wherens
diverticuloas shows little diserimnation between the sexes, dinvertt
culitis 13 at Jeast two and a half timea as common n men asat 19
n women

The possible complications are (i out m the accompanying

DIVERTICULOSIS

Drverticulitis of mild degree
CHRONIC DIVERTICULITIS

ACUTE DIVERTICULITIS Pericolitis

Adhesions to

RATION neighbour ng organs
PERF?ﬂd CHRONIC
PERITONITIS OBSTRUCTION
ABSCESS.
Rupture into FISTULA Anaerobic Cellulitis

pertoneal (3} SIGMOIDO CUTANEOUS
cavity (b) SIGMOID -VESICAL
(<) Into hollow organs other
than the bladder
ke 66

scheme (lig 66) Only those m capitals demwnd speufie
attention

M

g t of Diverticul and Daverticulitis of Mild Degree
The majority of patients with diverticulosis go through hfe
without suffering any untoward symptoms from that source It
18 thus probably wisest 1f diverticulowis 1s revealed by nccdent ’
and if there are no mgns that any inflimmation 18 present, not to
make the patient aware of lus condition The most that should
be done 1s to advise from a general standpoint, avoidancoe of
constipation  Regimentation in diet which 15 a Life sentence,
should be reserved for those m whom there 18 already some ey 1(lenct;
of dwverticulitis eg occasional pam or discomfort in the left thne
fossa, ncreasing irregularity of bowel action, radiological evidenco
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Dnverticula at the Duodeno-jejunal Flexure
Diverticula hero tend to inereso in sizo quichly probably because
their mouth 13 at the acute turn of the bowel, and they are thus
placed at & great mechamienl disadvantage  They tend to burrow
to the right underneath the peritoneum, and when of Iarge size may
cause intermittent duodenal obstruction For this reason operation
for their removal should usually be undertaken

The Jejunum

Diverticula are less common 1n the jejunum than the duodenum,
probably because of the part played in the formation of the latter
by the common hile duct The condition 13 one of progressive
diverticulosis  with multiple pouches, which spreads down the
bowel rarcly reaching the lleum 1t resembles diverticuloss of the
colon 1n this tendency to progression  In old people many hundreds
of pouches may be found

The symptoms c1used are sumilar to those caused by penivaterian
diverticuln but may be even more pronounced especnlly as far a8
borbory gm: are concerned  In addition howeser when large—and
thev mav grow to the size of a tangerme—they tend to cauce
wmtermittent jejunal obstruction with hypertrophy of the jeyunal
wall The dnerticula mny occasionally become acutely mfamed
and may rarely perforite Spontaneous hremorrhage has also been
recorded

The attitude to the treatment of uncomplicated cases should be
at least as consers Ative as with pernnatenian dnserticula particularly
m view of the tendency to progressie 1ol ement of tho bowel
Operation should be entertamed only when radiology demonstrates
prolonged retention

At operation the best pohicy 1s probably to rescct the segment
of jejunum which bears the largest pouches 1e those which are
responsible for svmptoms

The Colon

Drverticulosis of the colon 18 an exceedingly common finding 1t
patients of forty fise and older In its charjcteristic form 1t 18 2
progressii e disorder chiefly affecting the “sigmoid but as 1ge
advances spreading to involve the whole colon In extreme cases,
‘both the 1ermiform appendix and the rectum may be mvolved

Qccasionally diverticula are confined to the cxcal region (g¢ )

Though surgery 15 chiefly concerned with the treatment of the
complications, the surgeon should be concerned also with thert
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(teronization should hie fedd that perforntion < immment but on
the whole, ke will be beat advised to delay interfurence nnd treat the
patient by rest i bed a fiwd diet, and antibiotics, of which strepto
myem 18 probably the most effectine At this stage apenienta andl
lavage must be avoded

Perforation and Pentomtis

Perforation mas be the first indieation of the prosence of diserts
culh 1n the bowel m the vounger age group A violent sazurc of
acute pun 1s followed by ©vidence of spreading pertomtis, whirh
should Jead to immedinte laparotomy  The greatest danger 1€ m
delav  Perforation 1 liowcver, more commonhy n complication of
the estabhished condition and mav be the chmax of a revere exacer
bation of diverticulitis At operation a thichened and greatly
mflamed colon 14 then found and though pus with feeal matcrmd
and foul smelling gas are discovered on opening the abdomen it
may be imposaible to find the actual perforation  In some such
cases the peritonitis 18 doubtless due to rupture into the peritoneum
of a pericolic abseess and the commumication of the Iitter with the
lumen of the bowel mav have become sealed off

Occasionally perforation mto the peritoneal cavity, pirticularly
m long standing cases of dwverticulitis, may cause very mld
symptoms there being little inflimmatory reaction by the pert
toneum  The explanation for this 13 not hnown

The prospect of recovery after early operation for perforation wall
vary with the length of hustory of diverticulitss which precedes the
catastrophe and with the degree of pericolitis revealed at operation
The prognosis after early operation in patients with no presious
Instory or a lustory of short durtion 15 execllent, for the bowel wall
18 still flesible and the perforation ean readily be found and casihy
dosed  The closure 13 remforced by omentum and the pelvis
drained In some recovery may be complite and the patient
experience no further trouble 1n others a sigmoido cutancous fistula
ma3 develop (g1 )

The real problem 15 1n the surgicnl management of those cases n
which there has been a long hustory of recurrent ittacks of diverts
cubtis and in which at exploration the bowel s found to be immensely
thickened and congested and particularly mn those in whom the
actual point of perforation cannot be identified In such an event
the safest procedure 1s to exteriorize the bowel, if this 18 pructicable
An alternative 13 to attempt to seal off the inflamed area with
pericolie fat and omentum 1 the old and the very 1ll patient the
operation may need to be restricted to this procedure  In others
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of bowel spasm or ngidity and of feeal retention n the pouches
Treatment for such patients 1s based upon three fictors  4voidance
of constipation, chmination of indigestible foods from the det
and bowel lnvage

Chronic Duiverticulitis wath Recurrent Exacerbations

"The process 19 & continuous one, marhed by periods of exacerbation
n which are presented all the signs and symptoms and constitutional
disturbances attendant upon the presence of an inflammatory mass
in the left 1hiac foss1 sometimes mcluding the passage of blood
This chnieal state 1s the usual prelude to perforation to abscess to
fistulh and to obstruction

It 15 generally held that the role of the surgeon onlv begins when
one or other of these serious complhications has developed  Accumu
Inted experience of the fate of those who come to surgery late or
for whom palliatine colostomy has been performed has guien rse
to misgitings 15 to whether thns consersatism 15 always justified
With the perfection of those new methods which have so greatly
mereased the safety of intestmal surgery 1t 13 necessary to take
fresh stock of the situttion  Resection of the inflimmatory mass
during a quescent pertod and when the process 1s yet young 1S an
attrictive and effective alternatine to some palitatie procedure
deferred until the cisease 1s long established and the dangers of
radieal operation merexsed by the grosser nature of the leston and
the added years of the patient

There 15 called for not so much a categorieal formula for treat
ment but & change of attitude from  let us awut compheations
before surgers 1 o let us circumn ent complications by surgery
The fate of many patients who hatve been subjected to colostom)
s the sole treatment of diverticulitis including its complicitions
bears evidence that 1ts use should rarely if ever be entertamed
except as 1 prelimmary to a radieal operition

The 1de1l procedure 1s segmental resection of the affected area
and restoration of continmty by immediate end to ¢nd anastomoss
with Paul s operation 1s an alternative possibility A temporary
proximal colostomy should normally precede resection by some
months

Diverticulitts during an Acute Exacerbation
Tt 18 1mportant to envisage the probability of the presence of an
abscess 1n the percolio tissue during an acute exacerbation and
by treatment to endeavour to prevent 1ts sprexd There may be
occasions when the surgeon 13 tempted to consider operation Az
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cateronz ion should hie fedd that perforation s immment but on
the whole he will e beat adyawed to delay interference and treat the
patient by rest mbed, a flud dict, and antibioties, of which strepto
myen 1s probably the most offeetive At thia stagc npenienta and
lavage must be avorded

Perforation and Pentonitis

Perforation may be the first mdication of the presence of diverts
cula 10 the bowel m the younger age proup A violent sazure of
acute pnn 19 folloned by cvidence of spreading pontomtis whi b
shonld lead to immediate lapirotoms  The greatest danger 1w
delav  Perforition 18 however, more commonly a complication of
the established condition and may be the climax of a scverce exacer
bation of diverticulitis At operation a thichcned and grathy
mflamed colon 15 then found and though pus with fieal materl
and foul smelling gas are discovered on opening the abdomen it
may be impossible to find the actual perforation  In rome such
cases the peritomitis 1s doubtless due to rupturo mto the peritoneum
of a pericolic abscess and the communieation of the latter with the
lumen of the bowel may have become seled off

Occasionally perforation nto the peritoneal cavity, particutarly
m long standing etses of duserticulitis, may eance very mnld
symptoms, there beng httle inflammatory reaction by the pen
toneum  The explanatton for this 1s not 1 nown

The prospect of recovery after early operation for perforation will
vary with the length of history of diverticulitis which preecdes the
catastrophe and with the degree of penicolitis res caled at operation
The prognosis after carly operation m pitients with no presious
Tistory or a lustory of short duration 15 exeellent, for the bowel wall
15 still flexible and the perforation can readily be found and easily
dosed  The closure 13 remforced by omentum and tho pelvis
dramned In some recovery may be complete and the patient
experience 1o further trouble  in others a migmoido eutancous fistula
may develop (gv)

The real problem 13 m the surgical management of those cuses n
which there has been a long hstory of recurrent attacks of diverts
cuhtis and in which at exploration the bow cl1s found to bo immensely
thichened and congested and particularly mn those 1n whom the
actual pont of perforation cannot be 1dentified  In such an event
the safest procedare s to exteriorize the bowel, 1f this 1s practicable
An alternative 13 to attempt to seal off tho mflamed ares with
pertcolie fat and omentum 1 the old and the very il patient the

operation may need to be restricted to this proccdure  In others,
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m whom there 15 4 prospect of subsequent resection, a transyerse
diversional colostomy should be performed at the same time” In
erther event the peritonenl cwvity should be drimed and antibroties
given

Abscess

Abscess formation 1s a very common accompantment of recurrent
diverticulitis The abscess may be small and may not give clinieal
evidence of 1ts presenee, but remain buried i a thich mass of perrcolie
fibrous tissne It may however, develop quiekly and form a large
collection of pus under tension scehing an exit It may burst into
the pentoneal cavity, nto a neighbouring hollow organ, or into the
abdommal parictes on the left side The bursting of an abseess
nto the peritoneal cavity usually eruses acute spreading peritomtis,
demanding immediato operation the method of operative procedure
being as for perforated diverticulum  The outlook for such e1ses 13
grave Ocecasionally, however, evidence of rupturo of an abscess
may be slight and may cause hittle perstoneal reaction  Rupture of
an abscess mto neighbouring bowel may result 1n spontaneous reltef
from symptoms Rupture mto ono of the female pelvic organs, and
even mnto the ureter, has been described, but the commonest organ
to be affected 13 the bladder, with later development of sigmoido
vesical fistula

The appearance of an abscess underneath the abdommnal parietes
18 self evident and the treatment should bo immedite dramage
without any durect attach upon the bowel Dramage of such an
abscess usually results i rolief from the acuto drverticulitis, but a
fistula will probably persist through the drainage wound (sigmoido
cutaneous fistula) Oceasionally an abscess may develop 1n the
parietes insidiousty without any preceding history of a setere attack
of diverticulitts closely resembling & cold abscess due to tuberculous
disease

Stgmordo cutaneous Fistula

Fistule on to the shin which may sometimes be multiple are
rarely spontancous but usually develop after operung "n acute
abscess after operation for perforation or as a complication of
radical operation upon sigmordo vesical fistulz Those following
dramage of an abscess tend to heal spontaneously and the question
of operation should therefore, 1n any case bo deferred for several
months A deciston will finally be needed as to whether the fistuls
should be allowed to remamn or an attempt at cure be mide The
latter must be of a radical nature, with exesion of the agected
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bowel, for no compromise 1w permrable betwern Aoy, nathun,, and
the rdienal operation

The deersion to opcrite will reat manly upon the 4, ond grnerad
condition of the patient  The fistulrmay eau e hittle oy emener
and mav be well tolerated by the patient, espeastly of ol Tt«
presence dcts, i fact, as an pwuritee of some de,tee a,mnst the
development of further inflammatory masses  In the souner a.e
group and 1n those who find the preeence of n fistula cmbmasan,,
and rrheome mdical operation should wanlly be atte mpterd AL
the present day the procedurd 1 a gafe on and the only sersous rish
12 o veeurrence of the fistula as a result of leakage from the suture
hne  Though it 19 posable fometimes to do the epcmtion m one
stage 1t 13 usually expedient to preeede the creson by o transueesc
colostomy  allowing rome two to three months hetween the two
operations

Sigmordo-vesical Fistula

Drverticulitis 13 the commonest cause of sipmoido vesical fistula
Usually 1t 35 o comphieation of reeurrent diverticuhitis which hns
been a e1use of 1ll health for some years, thouph it rometimes oceurs
m the younger age group following a short listory of diverticulitis
In 15 cases the average duration of symptoms of diverticulitss
preceding the des elopment of n fistula in the Lladder was threo vears
and nine months

The lustory varies considerably, but usually the formation of
fistula 15 preceded by an acute attac) of diverticulitis with pyrexua,
the appearance of 4 tender mass low down n the Jeft 1hac fovsn and
frequency of mictuntion  The tender mass 13 duo to an abscess
which eventually ruptures into the blidder with ymmediato rehef
of the acute abdomnal symptoms, but cxacerbation of urmnary
symptoms There 13 severe vesieal pan with mtense frequency,
and the urmne 15 heavily laden with fecal smelling pus  Fhere may
also be hematuria  Gas followed by ficces, may not appear for
sore days, though & weeh or more may pass  In one etse pnen
maturia was not established as a regular feature until after many
months  The interval between the rupture of the abscess and the
presence of fieces will depend upon the length of time 1t hag talen
to establish 2 fistulous trach

The acute bladder symptoms tend to subside quite quichly and
may eventually disappear  After some weehs the bladder mncost
except at the site of the fistula will return to a normal cystascopie
appearance  After the imtial outpourmg of fieces the fistula 1s iable
to close sufficiently to prevent any further escape of semi sohd
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matertd exeept 1s an occronal incident and the mun symptom
will therefore be the pissage of gns per urethrim

Ascending mfection of the hadney 13 rare and this should be taken
mto nccount when conaiderg treatment  Onco a fistul has
deelared itself 1t 1 wise to defir any question of operative trevtment
for somg months, m order to allow the pericolic mflammation to
subside*ind to allow the blidder to establish immunity  Further
more the fistula may rarely heal spontaneously

The criterin for operation are ssmilar to those goyerning sigmordo
cutaneous fistule with perhaps o little more emphasis upon con
rervatism There should be no compromise betw ecn non mterference
and radwcal cure Colostomy alone 13 an mfliction and not 4 cure
and should be nigdly as oided, for 1t adds to the patient s discomfort
without necessanly affecting the fistula

Older people and especially in those whose fistule developed
ofter a long lustory of recurrent diverticulitis are best aduised
agunst radical operation though selection of cases for operation 1s
& matter of clineal judgment and cannot be the subject of any ez
Cathedra statements Radieal eure shounld certunly be entertamed
 the y ounger age group of patients and espeeially 1n those n whom
there has been no great length of lustory of dnv erticulitis before the
fistula developed The prineiple of a prelimmary transverse colo
stomy precedmg the ridical operition by two to three months
should usually be followed Tempornry supra pubte drainage of
the bladder after repur of the fistuly and resection of the mvolved
bowel 1s deswrable

Obstruction

The mass of fibrosis which dey elops around the mnflamed sigmowd
may be responsible for producing acute small intestme obstruction
29 o result of adhesions’ This 1s a rare consequence, however and
the more likely result 13 a narrow ing of the sigmord from contraction
of the scar tissue  The state of chromie obstruction which results
may closely simulate carcinomn of the bowel Diaghosis between
the two 15 1n fact not always possible though the history and the
radiologieal appearince puticularly if & double contrast enema 1
used will usually enable the differential ditgnoss to be made It
15 necessary to emphasize that the presence of diverticuls mn the
colon as revealed by the radiograph does not preclude the poss!
bility of new growth for, although there 15 no evidence of direct
causal association between diverticulosis and cancer both are
common In a series of 162 patients with diverticulosts, nine had
radiologieal evidence of cincer of the bowel In other \\ords\ﬂli’
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dncrticulosie patient 14 neither more nor doe nble (o caneer of
the howed than i the normal subjeet

Tt goes withont say g that ehirmie obetruetion due todicrtienlite
will demand surpiel relicl In older people whio ane poor operatint
nske a short cirent opcration around the arca of the obstruction
15 an exeellent alternative to any attampt at nscction Pormanent
colostomy should e nyvonded

Dnerticulosis and Daverticulitis of the Cecum
Diverticulitis of the creum occupics a xomewhat xpcenl place
for 1t diffors from diverticnhitis of the mgmod colon - threc

particulan, —
1 The age madenco 1s lower
2 The pouclics are often rolitary
3 The poudhics are peenlnrdy bable to cuee acute ssmptoms

I
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ki 07 Solitary duerticulum of the eteum Operation specimen
from o man of 42

Acute dwverticulitis of the cacum which closely resembles ncute
appendieitis in 1ts chimeal features may m fact be the first mdien
tion of the presence of 1 pouch  Rarely chrome iflammation of
a dvertieqlum causes 4 mass in the right e fossr whiel 1s hablo
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to be mistaken for cancer and the true nature of which only comes
to hight after exaision (F1g 67)

The management of a case of acute diverticulits revealed at
operation undertal en on 1 dingnosis of acute appendieitis will vary
aceording to the findings  There i e been eases recorded in which
the inflamed diverticulum was readily seen, and was excised In
others there 1s found « mass of inflammatory tissue and the wall of
the ceeum 1itself 15 acutely inflimed  The best procedure for the
Iitter condition 1s to exteriorize the bowel, with subsequent exeision
and finally closure This 18 o protracted and irhsome experience
for the patient but there appears to be no alternative

Divertreula of the Appendix
Dnerticuln of the appendix may be demonstrated i about
1 per cent of ppendices removed at operition They may be
associated with genertlized diverticulosis of the colon or mvy
result from disorganization of the appendin musculature as 4 Tesult
of chromic fibros:is They are not in themselves of any notable
clinteal significance
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THE TUNGS AND PITURA

INTRODULCTION

Or of the most drimatic advances m modom mediene 15 the
appheation of surpers to the tratment of dionders of the hort
This field, which was consuidcred closed to the surpeon untid reecntly,
has progressed by 1Caps and bounds sinee it was cstabl hed that
anastomosis between groat vessels and opcrations on the valves of
the heart were practicable  Congantal Jestons of the heart and somo
valvular conditions arc now acecpted as within the routine seop
of exrdine surgery and o mass of expernmental work Lirglly from
North America, supgests that the possibilities of trcatment are by
no means exhausted

In pulmonary surpcry there 15 alvo an inereasmg volume of work
mostly m connection with cincer and pulmonary tubcreulows  In
this field the principles est iblished eight or ten vears ago have hardly
changed though the tcchnique and results hayo improvy ed consider
ably ~ Chemotherapy has come to play an ymportant part m the
treatment of suppurative conditions of the lung and pleury and hay
mfluenced the usc of surgery in the treatment of pulmonary tubereu
lous to no small extent  Rescetion of lung, 13 now accepted as a
recogmzed form of treatment n phthisig

Another sigmficant furture in thoracic surgery in Great Britam
13 the great mncrease of fully tramed speeithists mn this word  Tho
demand for surgical treatment 1n pulmonary tubereulosts hias con
tnbuted to this development and the thoraew surgeon and his
team 15 taking a promunent place in both chest medicine and surgery
It 15 erroncous to regard the thoracic surgeon as a specidlist 1n the
narrow sense of the term sinee he has to deal with nearly all svstems
of the body bone, lung @sophagus and stomach, heart and great
Vessels and certain nerves are all ncluded so that 16 w ould be botter

to refer to him ag 4 general surgeon worl ing within certain
anatomical confines

217
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The ancillary branches of anesthesin and phy<otherapy are
cssentinl to modern thoraere work  DBoth these are becoming more
and more specialized with the ncreising volume of work and the

tast of the surgeon has correspondingly been simphfied

Anzesthesta

Thoracte surgery owes a great deal to modern anesthesia which
with mmproved methods and new drugs has stmphified the course of
the actual opcrations I ndotracheal intubation and endobronchisl
Lloching have enabled the an-esthetist to exclude the lung of the
operation side from the anasthetic erremt so that the unaffected
lung ean be fully oxvgenated at the same time as the wnasthetic
gases are admmistercd  In addition the medastmum em be
presented from being, adversely displaced and harmful sceretons
can be suched out of the bronelual tree  Thoracic anwesthetists m
this country are expert bronchoscopists and they use this procminrc
frech m the pliemg of endobronchial apparitus and suching out
secrettons durmg and after eperttion

The effect of posture during the operation has been recenth
discussed by the writer (1932)  The adyntages of the face down
or prone position have been put forward by Pacry Brown (1946)
and by Overholt (1949) who favour tins posture for lung operations

Barbiturites such as thiopentone are freely used tn conjunction
with muscle relavants so that the amount of anxsthetie gases €1
be reduced  Ether wd cyclopropane have the diswditntage ot
being explosive which precludes the use of drithermy and m mmy
climes grs oxvgen onhy 15 used 1n conyunction with basel agents
Intravenous procune or one of its allied dernaties 18 becoming
increasingly popular  particularly 1n cardiac surgery where s
effect 15 to reduce irritalibity of the heart muscle

The mam prmaples of thoricie anssthesin are to muntam full
oxvgenation of one lung durmg operation and to use cantrolled
form of anwesthesia which lets the surgeon operate In comfort
without the harmfut cffects of an open pneumothorax becoming
apptrent

Physiotherapy
Phystotherapy 18 essential if quuck and adequate recovers of lung
function is to be obtuned Exerases based on active mnspiratory
efforts are taught before operation and then contmued aftervards
in spite of discomfort with inereasing intensity and effort Ina
satisfactory case the operition side will be expanding equrlly with
its fellow wathmn 2 week or ten davs and if the chest wail and



PIIERAT INIICTION 210

dinphragm move normatly the Jun, funcion will fellm et No
hiest rurpery can be cfhiaont an the abhunee of a tran < tram «f
phasotherap te who eo aperate sath the nut n, 08T an gen
aperatine treatment and rehalulitation

Pecorcr of thoreie function malso arled by all iing the pnts nt
out of bed at an carhy sta,e Tor cxample after the operatun of
pnenmoncctomy af there s no untowapd acounrnes the o mtity
tional diturbanee 1 ko slight that the patient ean e all el et
of bed m forts ciht houre and be fulls dressed g a weel At the
end of two and a 1nlf weel s to thive weel s the patient sithont
comphications 1= able to Jeave Do pital sath an erect prature G
continue s comsalescenec and rhiatabtation The maun pant to
remember 18 that a e t opreition dees not anterfere wath the
abdomen and leps and the ordmary po tun adopted 1w bed e3n
caaily he detrmental and Icad ta b aphio reohio 1 unless most e ful
nursimg and physotherapy are used

7A number of fictors have contnbuted to the safuiy of thormee
operitions—arcful nssessment and prolonaed pro oporitive treat
ment mmproved techmgue modern anesthesiy Mood transfi jons
chemothernpy all phiy thar part wath the realt that thommedate
operitne mortality 18 surprism s Jow Antibotics notabhy
peniallin have provided an cxedlont cover apunst pleard and
pulmonary infcetion Tow major opcrations arc performed wathout
1 blood trinsfusion varving, betwecn 1 and 3 pnts

Post operative complications tal ¢ their toll pirticularly an aged
and toxie patients but chest comphicitions (cxeept i lobcctomy)
are uncommon and vcnous thrombosis with pulmonary. cmbohsm
15 almost uninown  There are obvious added n<ls m ardiac

surgery  but here alwo the rccovary rate 18 satssfuctors and the
operatine mortality low

PLEURAL INFECTION

Infections of the pleural cavaty have heen constdarably mfluenecd
by the introduction of antthiotics  In the firt place the inadence
of the primary ese—pncumonti—has been markedly reduced and
the number of empyemata has correspondingly fallen  On the
other hand the sterilizing, effect of antibiotics notably pemellin
has caused many practitioners to averlool the importinee of
obliterating the pleural cavity by means of carly and efficient
re expansion of the lung A thicl walled empyemn with sterile
contents has often provided an avoidable problem for the surgeon

Empyema often d trates the unfortunate example of the

N
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The ancillary branches of an-esthesia and physiotherapy are
essential to modern thoracie work  Both these are becoming more
and more specialized with the increasing volume of work and the
tasl of the surgeon has corresponcingly been simplified

Angsthesia

Thoracie surgery owes a great deal to modern an-esthesia whieh
with mmproved methods and new drugs has simplified the course of
the actual operations 1 ndotracheal intubation and endobronchial
blocl ing have enabled the anwesthetist to exclude the lung of the
operation side from the anwesthetic circmt so that the unaffected
Iung can be fully ovvgenated at the same time as the antsthetic
gases are admimstcred  In addition  the mediastinum can be
prevented from bemng adversely displaced and harmful secretions
can be sucl ed out of the broneal tree  Thoraeie anvesthetists
this country are expert bronchioscopists and they use this procedure
freels m the placing of endobronchil apparatus and suching out
secretrons during and after opcration

The effect of posture durmg the operition has been recenth
discussed by the writer (1952) The adiantages of the face down
or prone position have been put fornard by Parry Brown (1948)
and by Overholt (1949) who fayour this posture for lung operations

Barbiturates such as thiopentone are freely used m conjunction
with muscle relaxants so that the amount of anwsthetic gises can
be reduced Ether and cyclopropane have the disadsantage of
being explosive which precludes the use of diathermy and 1 mans
climies gas oxvgen only 1s used m conjunction with basal agents
Intravenous procame or one of 1ts allied dernvatives 18 becommg
mereasingly popular particularly i cardiac surgery where s
effect 1s to reduce irntability of the heart muacle

The main principles of thoracic anwesthesin are to mamntun full
oxygenation of one lung durmg operation and to use a controlled
form of anwesthesia which lkts the surgeon operate m comfort
without the harmful effects of an open pneumothoriy becoming
apparent

Physiotherapy
Physiotherapy 1s essenttal if quicl and adequate recovery of lung
function 18 to be obtuned Exercises based on active mspratory
efforts are taught before operation and then continued afters ards
m spite of discomfort with mereasing mtensity and effort Ina
satisfrctory case the operition side will be expandmg equally » ith
its fellow within a weeh or ten days and if the chest wall and
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fatlure of mediene and surgery to co operate The diagnosis snd
enrly trentment are m the hands of the physician who sometimes
refers the patient to the surgeon only when the condition 1s becomng
chronie  In the days before chernotherapy dranagoe was the basis
of treatment and w1s urgent on account of the tovema produced
by retaned pus At the present time the efficient sterhization of
the pus by antilnotics may lead to a sense of false secunty unless
the lung 1s re expanded at the same time

The stages through which pletral infection passes have a defimte
relationslup to treatment  The first cffect of bacteral invasion 19 to
produce an effusion which mty teem with pyogenic orgamsms and
the wholo pleural membrane 1s potentnlly moled If ar 18
admitted through an injudscrously used aspiriting needle the lung
will retract from the chest wall particularly at the apes, wnd a total
empyema result Vithin a few davs effusion becomes turbid and
fibrin tends to be precipitated from the effuston which contawns a
vanable amount of fibnnogen This stage can be convensently
referred to as diffuse suppuratite pleurisy

As the condition progresses the pus thichens and the fibrin deposit
forms a layer over the chest wall and over the lung surface At the
edges of the cavity the lung and chest wall are n contact and the
condition can be referred to as a localized pleural abscess Later
the wall of the abscess or empyems becomes firmer and the fibrin
orgamzes mto a sheet which 1s usually two or three times as thick
on the chest wall as over the lung  Later cicatrization contracts the
chest wall brmgmg ribs closer together and restricting theracic
movement  at the same time the lung 18 tied down by this scarring

Many pyogente cocer produce fibrinolvtic enzymes which prevent
excessive deposition of fibrm but if the orgamsms are hlled by the
actron of pemcillin this enzyme effect 13 removed and fibrn remams
unaffected It 1s for this reason that pemeillin treated emp)yemats
develop unduly thick walls  One method of treatment 1s based on
the mtrodnction of fibrmolytic enzymes such as streptokmnase of
streptodornase which have some solvent action on the fibrm

Treatment

Ihe prmmeiples of treatment are governed by the stage of the
mfection Early diagnosts 1s not als 238 straightfornard as the
chinienl and radiologicnl signs of the lung infection often obscure
the pleural effusion but conclusive evidence 1s afforded by the with
drawal of fiud by the aspirating needle The character of the pus
and 1ts bacterwologieal content 18 rapudly estimated, and here
drrect microscopie smear may give better information than a culture
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The pleural fluxd 11 (]wnh:\ml complete Iy, but without admitting «
any arr which mught comy &% % e alized pocket mtoa tatal empyems
A twoway tap and wdll fw needle and svnnge are neees Ay
for the axpiration, wliach mu t be pepeated ax often aa flud enllects
This m1y mcan aspreation e¥ory day or esers other day and not a
cisual aspiration at arregnlir antarvale T fliaent pappmtion
removes pus and encourages the eollap «d Tun,, to re expand
Frequently arpiration ful heeanne e pusas ton tael or diagmosin
1s made too Iate  The treatment of a ploural absecse depends on

Ti¢ 65 Tmpyemn Untreatod caso of total pleural mfoction with
tension phenomena showing sovere displacement of the
mediastinum

the state of the contents If there 13 infection open dramnage
following rib resection 13 the correct course The tube remamns m
the cavity until the lung has fully expanded and the two pleural
surfaces are mn complete appostion This process 15 aided by
mtensive breathing exercises which must be persisted with from the
onset until the final healing  The disadvantage of open dramage
15 that some degree of secondary mnfection will result and delay
healing

A stemle abscess does not necessanly require drunage If the
contents can be fully removed by asprration breathmg exercises
may allow the lung to re expand and 1 fulness of time the fibrin
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wall will absorb  This 19 possible 1n children and m early cases
m which the fibrin has not seriously restricted the chest wall
movements It 15 impracticable if there are masses of contaned
fibrin and pus and if the walls of the empyemn are ngid  In this
Iatter event a prelimmary trial of streplokinase njections can be
made

The techmique 15 to aspirate as completely s possible and to
mject on alternate days 200 000 umts of streptohase with 70 000

ki 69

units of streptodornase The liquefied contents are dsplnted twenty
four hours after the injcition  This method though extremely
satisfactory in treating clotted hzemothorax has only a Iimutes
success 1n the case of empyvema  Trypsm 13 another agent used for

biological decortication 250 000 units are njected nto the
empyema which has been prciviously emptied as completely ¢
possible A buffered alkaline phosphate solution 1s used to mantail
the correct pH and the dissolved products are asprrated fully after
twenty four hours and the njections repeated for four to seven
consecutive days Antimstamine drugs should be used to control
any sharp constitutional reaction
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If there are maswa of retamed Gibrn or af Joculation e present
streptolanaze or trvpean should be piven only a Timited sl and
if these Tl a limited thoracotomy shiould be performed and a com
plete pleural torlet earned out ensunng that all forcen matter haa
been removed I the wdle of the eavaty are not oo nigrd the shn

fie 70

T163 69 and 70  Ileuroprams Radio opaque ol injected nto nn
INPYEMA KPAL: 1,1 e accurate mformation 2s to sizo and shape
The ring marks the powution of tho tube openmg on the sl in
Lateral as well as antero posterior views are essential

only 15 sutured should there be any recrudescence of mfection the
msertion of 1 dramage tube 1s a stmple matter

Where the empyema 1s chrome say eight weeks from the onset
and the contents remamn sterile a more extensive thoracotom) 18
used and after emptymg the contents decorfication of the lung 1s
carried out If the lung has been tied down by the fibrin coat 1t
will expand as 1t 15 bewng freed and if suction drunage 15 used the
lung will be rapidly expanded and the space obliterated  Pleurectom Y
which mvolics exasion of both parietal and visceral aspects of the
empyema 15 a more popular operation

It requires v majo
thoricotomy exposure so that the corners of the empyema 'lil(f
e



222 THF LUNGS AND PLI'URI{

wall will absorb  This 13 possible in children and 1n early caces
m which the fibrin has not seriously restricted the chest wall
mosvements It 13 impracticable if there are masses of contamed
fibrin and pus and if the walls of the empyema are nigid  In ths
Intter event a preliminary trinl of streptol inase mjections can be
made

The techmique 15 to aspirate 13 completely as possible nd to
mject on alternate dayvs 200 000 umits of streptokinise with 70 600

Fre 09

units of streptodornase The hguefied contents are aspirated tw enty
four hours after the imjection This method though extremely
satisfactory 1n treating clotted hemothorax has only a Limited
success m the case of empyema  Trvpsin 15 another agent used for

brologieal decortication 250 000 umits are mjected mto the
empvema which has been previoushy emptied as completely 28
possible A buffered alkaline phosphate solution 13 used to mamtam
the correct pH and the dissolved products are aspirated fully after
twenty four hours and the imjections repeated for four to seven
consecutive days  Antihistamme drugs should be used to control
anv sharp constitutronal reaction
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If there re masses of rotamed fibnn or af Joculation s present
streptohimace aor trvpan should be given onlv a himited tnal and
if these fanl a himited thoracotomy should be performed and a com
plete pleur1l tailct earned out, ensuning that all forogn matter has
been removed  If the walls of the eavaty are not ton ngad the «him

Tic 70

1165 69 and 70 Pleyrograms  Radio opaque oil mnjected nto an
cmpyema spacn ,1ves accurate information 8s to size and shape
The ring, marhs the position of the tube epening on the skin
Lateral as well as antero posterior views are essential

only 1s sutured should therc be any recrudescence of mfection the
msertion of 1 drainage tube 1s a simple matter

Where the empyema 18 chronie 8ay eight weel 8 from the onset
and the contents remain sterile a more extensive thoracotomy 1s
used and after emptying the contents decortication of the lung 1s
carried out  If the lung has been tied down by the fibrin coat 1t
will expand as 1t 15 being freed, and if suction dranage 18 used the
lung will be rapidly expanded and the space obliterated Pleurectomy,
which mvolves exeision of both parietal and visceral aspeets of th "
empyema 15 a more popular operation "
thoracotomy exposure so that the corners

It requires a major
of the empyema and
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draphragmatic surfaces can bo excised  Two or threo suction tubes
are used until the lung 18 fully expanded

These excision operations are often valuable, but may be used too
freely to the exclusion of adequate physiotherapy In umts where
these latter aro efficient the necesaity for major operations 1s shght

Chronic Empyema

In long standing empyema there 1s usually a straightforward
cause for tho persistence of tho ploural dead space Ths can be
remedied by adequate and continued dramnage with adequate
physiotherapy over a period of weehs or months, except mn the case
of tuberculonis mfection or empyema produced by carcioma
Major operattons such as Schedes thoracoplasty or mutiating
plewro plastic procedures are practically never necessary The
cruses and treatment of chrome empyema were discussed by Sellors
and Cruchshanl (1951) i an analyss of 622 cases, and 1t was
sigmficant that delayed or madequate trentment was responsible
for the condition i 448 nstances The cstablishing of adequate
dramage and the full use of physiotheripy were succe-sful in curmng
513 cases, the remumng 100 being treated by pleurectomy, muscle
grafting or other more mayor surgica! procedures

PULMONARY SUPPURATION
Bronchiectasis

There has been little change m the attitude to the treatment of
bronchiectasis m recent years  Tmphasts 1s stull lud on conservative
treatment and the preparation of the patient for operation by
physical measures particularly breathing exercises and postum\
dramage The value of antibiotics 1 reducing the mfectivity of
sputum 18 admtted but their importance should not be cxaggerated
not should they be used for 4 prolonged pertod  If surgreal treat
ment 18 not practicable regular and continued postural dramage
should be considered Ths can be carried out by lewning over the
side of the bed or Iying on a double mnclined wooden plane {whach
cn be made by any carpenter) covered by a mattress 1if the prtient
can manage this, and many find themselves quite capible of domng
s0, several hours of postural treatment are possible durmg the
might The elmunation of gross oro nasal sepsis 1s very necessary
but extensie dramage operations on the smuses are avorded i
possible

Surgrcal Treatment Lobectomy or lung resectwon 1s the only
possible curative method 1n established bronchiectass, and 1f the
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direqse 12 confined to part of one lung exawion of that discased Tobe
or segment will eure the condition 1, howerver the disease 11 more
diffuse any surgery which amvolves bilateral opemtions or the
removal of seattered regments doea not alwavs give such a good
result  The patient may well be rehesed of a great deal of cough
and cxpectoration, but will still hase a ‘wet’ chest with some
sputum  Remosval of one regment or lobo produces hittle effect on
respiritory function, indeed the ramoval of toxtmin with the
exerced tissue results in considerable constitutional improvcment
Two lobes or one Jung can be exersed without undue Joss of

11ie 71 Postural dranage showing the position to be adopted over
the edi. of & bed for drmiming the lower lobes

respiratory efficiency A chuld can even play games, but if the
¢xeision has to be bilateral the loss of lung tissue may grve nise to
some physcal lumtation The lumt to which resection can be
taken 1s reached if both lower and muddle lobes are removed
children ean survive 1n moderate comfort on two upper lobes onl
though their fate in later Iife 13 not yet determined >

The mortalty of lobectomy 15 low probably under 3 per cent
but the post operative course 13 sometimes complicated by atelectass
on the operation side and, in mcreasingly rarer instances b
bronehial fistul and pleural nfection  The former can be remed; )l
by urgentdpostural d;auiaga or by bronchoscopy , the latter usuallel;
requares rainage 1

gm"ms o mmg Pleural aspiration and antibiotscs ful A

8
5
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straghtforward lobectomy should not have to bo retained in hospital
for more than two and a half to three wechs after operation, though
the pertod of preparation may well have taken an equal time

' No surgery 15 possible without satisfactory bronchograms, and
mereasing experrence with these 1 producing, much better results
than 1t dil a fow years ngo Water soluble agents are sometimes
being used mstead of an 10dine contamning ol , these substances
are more irnitant and do not give such good “ pictures  but they

i

Iie 72 Bronchogram  Broneliectatic changes are visible m the
middle lobe The remamng lobes are normal

are absorbed guite quickly and leave no residual radio opague
shadows

Lung Abscess

Possibly the most dramatic change m the handlng of any con
dition m thoracic work has been the treatment of lung abscess
The subject which from the wtiological aspeet has been admirably
described m a monograph by Brock (1952) has been completely
changed 1 merdence and 1 method of treatment since the mtro
duction of antibiotics  Before that pertod dramage of an obstructive
abscess, and even excision of a lobe or lung was frequently necessary
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and these procedures carried an apprecinble mortality  Drainage
can now be considered as practieally obsolete, chemotherapy having
changed the whole course of the condition At the same time the
mneid of these ab has appreertbly dimimshed and the
stmhing feetid ty pes are uncommon

Treatment  As soon s the abscess 1s diagnosed massive chemo
therapy should be naugurated Small doses of pemcillm are
neffectise, but 1f a dmly dose of two to four million umts 13 given
and continued for three to four weehs or more a favourable result i3
almost certain  Often 1n the early stages there 1s little apparent
response to treatment, but this should not lead to an alteration n
policy  The organsms i the sputum are rarely sensitive ¢ eitro
to pemeidlin but pemeillin should be used unless, as mn the case of
B Friedlanden, there 1s a elear mdieation to use streptomyein

After the acute stage of the illness has pssed the abscess may
disappear or lewve a residual cyst the space usunlly assoented
with some bronchiectasis If a thin walled ° cyst  persists
recrudescence of infectron may occur at a later date or if therc
are any untoward symptoms a segmental resection ¢n be practised
when the patient has recovered from the 1l effects of the primary
leson Emergency operations on fulmmnating suppuritive lung
lestons carrv a lugh mortality m spite of chemotherapy, blood
transfusions and modern technical methods

PULMONARY TUBERCULOSIS

The mamn recent feature 1n the treitment of pulmonary tubercu
losis has been the advent of effective chemotherapy Streptomyon
para ammosaheyhic acrd (P A S ) and now 1vomazide have all been
shown to be of value m certain phases of the disease They also
bave played some part 1n ensuring safer surgery particularly w hen
lung resection 1s practised

Collapse Therapy

The surgical treatment of pulmonary tuberculosis has shown 1
steady 1ncrease in controlling the most stabilized aspects of the
disease  Collapse therapy can be used to close cavities and to
reduce the adverse effects of fibrosis  thoracoplasty has become
ereasmgly popular i this respect  The efficiency of this selective
and permanent form of collapse has been established from a study
of the long term results For example mn the witer s sertes 1947)
of 633 patients who were followed up more than 81 per re
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Fics 77and 78 Left apical
cavitation treated by ex
tensne apicolysis with
implantation  of lucite
spheres to mmintan the
collapso Bird cage
type of operation
Though the nibs are left
ntact the periosteum and
tercostal muscles are
stripped  freo and left
attached to the lung as
the apicolysis 1s per
formed
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considered satisfactory, and the operatino mortality was only
27 per cent

In addition to thoracoplasty there has been a fluctuating vogue
1 extrapleural operations I strapleural pneumothorax has still ats
advocates, but there have been a number of modifieations of the
apicolysis procedures which aim at preserving the rb cage and
maintamng the collapse of lung wath an artificial substance Tor
cxample Mornston Daves {1951) troduced n polythene pack to
hold the apex down and has recorded 97 eases in w hich tlus operation
was used A variety of osteoplastic operations in which the
periosteum and muscles are freed from the nibs and allowed to fall
down with the freed apes have heen desenbed  The dead space so
formed has been exarmned with o vanety of substances such as
lucite or polithiene balls  Tucas and Clelwnd {1950) desenbe the
successful use of this ‘bird eage  type of operation in 125 enses
with three deaths and good results i the carly follow up, there
were only five examples of post operative spread  The practice of
combaned phrenic nerve interruption and pneumopentonewm s stall
popular where surgery 13 not reachly accessible but on the whole
it 15 not so popular as in the immedinte years after 1ts mtroduction

Resection

The most recent addition to surgery bas bean the mereasmg use
of lung resection 1n the form of segmental removal lobectomy or
pneumonectomy  and this type of operation has had considerable
populanty n some chnies  In many records from the United
States and 1 some from this country 1t would appear that thoraco
plasty and collipse have been practically abawndoned m fayour of
resection  There are two schools of thought as regards resection
the one in which resection 13 regarded as an efficient form of treat
ment for comparatively hmted disease and m which 1t has super
seded collapse operations The other school adheres to collipse
measures which m the past have given wnd continue to give good
results rescrving reseetion for cases m which eollipse has failed or
1s impracticable It 13 of ittle value trying to compare the results
of the two schools sinee the selection of patients switable for surgery
differs too wadels

The problem 15 1 complex one and there 15 \ matter of prncple
mvolved concermng how much tubereulous disease 15 to be remos ed
or ghould be removed from the body  If the disease 18 regarded s a
general condition With a Yoenl mamifestation then only mechaneal
disabiities such ns cavities or stenoses should be treated but
where tubereulosis 1s regarded prmeiplly as a pulmenary condition
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the enthusism for exasion of any focus of discase 13 Ithely to be
rreater

The averge practice m this country 13 to regird resection as an
additionnl procedure where collapse has not been successful or
would not be swtable Commonly accepted mdications could be
classified as follows —

1 Tuberculomr  which 1s a genenie term to cover severi
pathological conditions and 15 reallv a radiologieal diagnoss It
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Fra 79 Tuberculoma in right upper lobe

includes such conditions 1s sohd foer inspissated cavities and some
primary foer  These are potentril dangers m the future if there
13 a tendency for them to cavitate and to spread

9 Cavities unsuitable for collipse such as those m the apex of
the lower lobe where pneumothorax and phrentcectomy have
failed

3 Cavities persistmg under thoracoplisty A well executed
thoracoplasty sometimes fuls to close & large cuiaty winch remamns
as o pear shaped shit

4 Broncho stenosis which 15 one of the few conditions m which

%
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the tuberculous patient my produce much sputum  Here collapse
would be of hitle value T xermon undcrtal en for Yirondho stenosis
may well Tead to pneumonectomy beewse of gross adhesions to th
(hest wall and between the lobes

5 Deotroved  Tung m whieh the discise process b progre wacel
n spite of concervative metsures or m whitch the lung s been <o

f1c 80 Tuberculous eavities i the apox of the ry
ght lower lot
Lobectomny was successfully undertahen after the acute phz::q
of the di ease had heen controlled by rest and chemotherapy

destroved by cavitation that it 1s functlm;'\lls 1alueless and
danger to the patient

Danger of exesion 1s that once mside the chest 2 mote extensive
operation than that planned may develop sometimes for technieal
reasons more often because a great deal more disease 1s actuall
palpated m the lung than was suspected from the radiogra l)
It 13 1mpossible for the surgeon to tell which nodules of dlse%\sep "
dangerous to leave belind and which areas should be remo "r1L
The chief complication of the operation hies 1n tuberculous 1nf ‘tC(
of the dramning bronchus which when cut across will noz 100110"
readily or sceurcly as for example 1n lobectomy for brancluclstaas:‘;



234 THF LUNGS AND PLEURA

The nish of bronchial fistula and a tuberculous empyemn 18 therefore
present and with 1t the knowledge that a bad result will follow
unless this ean be remedied  Tarly expansion of residual lung 15
very important, and one or more dramage tubes to which suction
15 applied are used to aid re expansion of lung  Some form of
theracoplastic collapse 1s commonly used to avoul over distension
of lung tissue or to close down a potentially infected dead spice

F1e 81  Tuberculoss  Destroved rght lung treated by
pneumonectomy

Tuberculous empyema often follows 2 badly chosen pneumothortx
which devclops flud and 1s a formidable proposition  Lhe mtense
fibrosis of the tuberculous provess freezes or fixes the chest wall
and the constricting visceral lvyer prevents re expansion of the Iung
Tf repeated aspirations fail to induce re expansion of the lung much
more drastic treatment will be required  If the underlymng lung 18
diseased a difficult and tedious thoricoplasty n several stages wall
be needed to obliterate the space but even this may fail mn 1ts
object Decortication or pleureetomy can be undertaken mn _con
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junction with an apieal thoracoplasty 1f the lung 13 relatively sound,
but this 15 not alway s suceessful and the aperation 19 rarels st rught
fornard Posably the most satisfactors opcration when the lung
1s damaged 18 a pleuropneumonectomy, as desenibed by Sarot (1049)
The whole pleural s1c and lung aro removed and the space closed
by a later thorwcoplasty  The operation 13 admittedly sesere and
produces 1 considerable degreo of shock, but 1t provides the only
solution to o number of cases and 1s favoured by the fact that
tuberculous infection of the space does not often recur, and if 1t
does 1t 15 not as mgmificant as 1f 1t oceurred 1n the original space

CANCER OF THE LUNG

Cancer of the lung or more correctly bronchial earcinoma, 18 now
recogrzed ns one of the most formidable problems mn medicine
The meidence of the disease 18 alarming, and the figures for cancer
deaths 1n Britam show that lung cancer 1s second only n frequency
to carcinoma of the stomach and 1s more commeon than malignant
disease of the breast

The Regstrar General s figures show that over the perrod 193948
deaths reported as being due to pulmonary cancer have more than
doubled The accompanymg table illustrates this simister increase
1 relation to some other causes of death

1038 1043 1948
Total deaths from cancer 68 799 74 010 81 514
Cancer of stomach 12 833 12 845 14 448
Cancer of LUNG 4 6.8 6 530 10 463
Cancer of breast 6832 7 410 7907
Deatha from pulmenary tubereulosis 21 282 21082 18 708
coronary disease 15 409 20 406 36 640

The percentage 1n lung cancer mortahty has risen 1n men from
151n 1916 to 7 9 1 1935 and from 08 to 2 2 1n the same Jears in
women

The reasons for this growing figure are not only due to greater

awareness  of the condition and 1mproved radiologreal facilities
but also to an actual merease  Many theores have been ads anced
to account for this disquieting feature, but the only ones that have
any statistical basis are'¥mohy atmosphere and the effect offnezwy
cigarette smohing  The work of Bradford Hill and Doll (1950 and
1952) 1n this country has shown that a person who smohes fiftcen
or more cigarettes (not pipes or cigars) a day over a period of years
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19 at & considerably greater nish than a non smoher  Figures from
the Unuted Statcs tell the sime story No further explination for
this predisposition has been advanced though msectieides and other
components of the ugarette have been studied  Workers 1n cont et
with chromum produets are accepted as being vulnerable, and the
meidence of the disease s much higher 1n smoky atmospheres than
m more sunlit costal areas  If the mercase has to be recepted
the responaibility of the professton n recogmizing cases m which

]
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EFFUSION PAIN
CHEST WALL. [DYSPNCEA
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BRONCHIAL
ATELECTASIS [COUGH.
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_MEDIASTINAL
VENOUS OBSTRUCTION
AURICULAR FIBRILLATION
NERVE INVOLVEMENT

LOSS OF VOICE

DYSPNCEA

ATELECTASIS

-
lie 82 Relation of signs and 4ymptoms to tho site of the growth

treatment 13 possible 1s clew and the only hope of improving the
present situation 1s to diagnose the condition at 1 much earlier

stage than at present
One of the first things 1s to rcalize that the 1verage textbook
description of lung cancer 1s the description of adyanced and lmost
certamly inoperable diease In the eurly case climenl signs and
symptoms m7y be absent or minmmal and the diagnosts can only
be made by radiology Mass mmuature radiography routine
sereenung of students and nurses screening of the chest during a
parum meal provide a number of operable cases, but these
~
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* neardental ” discoyeries arc only a small proportion of the total
Any untoward chest sign or symptom must bo fully mvestigated
if the early stages of the disease are not to be overloohed, and this
includes chest radiography

The signs and symptoms are varible in the extreme and depend
on the situation of the growth For general purposes three mam
groups can be considered —

1 Lung Frelds

If the growth anses n the middle of the lung it may rexch &
considerable size before producing any symptoms The chnieal

Fie 83 Abscess mn the apex of the lower lobe produced by a

squamous celled carcinoma

features will depend on bronchial obstruction An irritant and non
productive cough 18 produced by pressure on a major bronchus but
more definite gigns will result if the bronchus 1s occluded and
atelectasis follows  This does not lead to much disturbance
1 the absence of mfection though sudden atelectass glves rise to
shortness of breath  Infection will lead to the clinical picture of
poeumoma and the diagnosis of *unresolved pneumomn’ 1s



238 THE LUNGS AND PLEURA

frequently a misnomer for carcmoma  Bronclhiectass ¢an oceur,
also abscess  Abscess formation may be one of two types—a
breal down of the actual growth, or a more peripheral obstructive
abscess Howemorrhage from ulecration of the growth 1s sometimes
the first sign of the condition and should neyer be ignored no matier
how slight  Frequently the sputum 1s staned for several days on
end  evenf this 1s shght at should always be regarded as o ughly
sugpicious feature

2 Pleural Area

A growth close to the chest wall may produce the pam of plennsy
and m many cases an effusion develops In the carly stoges this

@)\J[

ReuPPER

Le UPPER Lt LOWER
Fra 84 I¢ 8.

F16s_84 and 8, Glandular msolvement i carcinoma of the Inng
In the upper lobes the paratracheal group on the nght and the
subaortic on the left are important

In the lower Iobes the subearmal and cesophayeal glands are
the most frequently affected of tho extra pulmonary nodes
Interbronchial glands are invamably involied if tho extra
pulmonary groups are mvaded

effusion 13 often clear but if the membrane is heavily uvolved the
effusion will be bloodstaned  Frequently pleural adhesions develop
over a wide area so that the lung 1s fused to the chest wall On the

-
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other hand, the tendenes of the growth 1s to spread along the pleural
planes and not to break through into the chest wall

3 Mediastinum

The varets of signs produced by mvasion of the medimstinum,
usmally In glandulr metastasis, 13 extreme  Obstruction of the
supertor vena ewa or left mnominate vein results commonly from
glind pressure  Loss of vorce suggests mvolvement of the Teft
agus or recurrent larvngeal nerve  Paralysis of one half of the
dinphragm ean be produced by wmasion of the phreme nerveo
anywhere within the thorax  Difficulty n swallow ing can be caused
by displacement of the cecophagus, which 1s a feature wlich should
routinely bo cheched by & barum swallow  Aurieular fibrillition
can be caused by spread of growth along the pulmonary vems and
1ts sudden recogmtion in & man who has had no previous history of
heatt discase should lead to the suspicion of a lung growth  Any
one of these features means that the grow th is probably moperable
even though it 1s the only and carliest sign

General Condition
The traditional deseription of cancer can easily be apphed to
bronchial carcmoma 1n the terminal stages but the average earls
case shows none of these features 1indeed, if the patient has lost
weight or 1s unduly lethargic and ill loohing the possibilty of an
adianced condition should be considered Admittedly, « patient
whose growth has led to obstructine features with suppuration
will show signs of secondars infection which are sometimes
dramatically improied by chemothernpy Emaciation and 1ll
health 1n the presence of a small pulmonary shadow can be caused
by mvasion of the Cuprarenal glands by secondary deposits, and
this 15 one of the more common sites for metastags  Distant
secondaries en oceur anywhere but there 15 a predilection for
“bram and bone mn addition to the suprarcnils
Recently a number of examples of {rthropathy have been shown
to be associited with the disease, and are remarhable 1 that the
symptoms of the Jomnt condition resolve within a few hours of the
growth being removed  The most common form 15 clubbmng with
pulmonary osteo arthropathy, but practically any form of Jomt
disease m1y be encountered and routme radiography of the chest
should be considered 1n all patients in whom fhere 1s a sudden
onset of arthnitis  Simlarly, one of the carly general features may
be 1 newologieal condition 1gam with no constant pattern, but
one n which a diagnosis 1s difficult to determme
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Diagnosis

Bronchial earcinomn 18 essentially a diserso of middle aged men,
but no age or sex 18 exempt and patients of twenty and thirty jears
ean bo victims of this condition  The safe attitude to adopt towards
a patient with any unexplamed radiologrenl shadow 1s to suspect
cmcer until proved otherwise Real diffhiculty may arse m
differentinting a growth from a tuberculomz and 1n recogmzing a
growth 1n 4 mass of mflammatory tissue  Repeated radiography
at two or three wech intervals while the patient 1s undergomng a
course of chemotherapy may show some resolution of inflammatory
shidows but even this s not conclustve unless the shadow com
pletely disappears  Even at thoracotomy 1t mav be impossible to
establish the dingnosis

Bronchoscopy 1s an important diagnostic method, but his
lmitations particularly if the growth 1s perspheral to the larger
bronch1 It 1s mvaluable 1 cases where the growth presents i the
major bronchi and where a bropsy ean be tihen Investigition of
the sputum for cancer cells 1s o dingnostie method of great vadue
in the hands of experts, and should be used m cases of doubt or
when bronchoscopy 1s negatne or indefimte

Pathology
It 1s customary to dnide bronchial growths mto four hedtngs
three of which are undoubtedly malignwnt and the fourth which
shows local imasive charnctersstics  The three groups are clssified
largely according to the predommant type of cell —

1 Squamous cell

2 Columnar cell

3 Undifferentiated or ont cell
4 Bronchial adenoma

Squamous cell tumours fatour the larger broneh and frequentlt
lead to hwemorrhage and obstruction with atelectasis They are
visible on bronchoscopy and are often fatourable for treatment
Columnar cell carcinom1 18 usually peripherally placed and rounded
gring the appeurance of being almost encapsuled It does nob
produce many secondary complications and if not attached to the
chest wall 1s capable of removal sUndifferentiated or oat cell
growths are much more dangerous They appear mn the submucous
tissues of the bronchus leading to stenosis of a  ratf tail  type
rather than a transierse one they mfiltrate and are p'zrucularlv
deadly because of the simultaneous appearance of hilar
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Diagnosts

Bronchial carcinomn 18 essentially a discase of muddle aged men
but no age or sex 15 exempt and patients of twenty and thirty yeurs
can be victims of tlus condition  The safe attitude to adopt towards
a patient with any unexplaned radiologieal shadow 1s to suspect a
cancer untill proved otherwise Real difficulty may arse
differentinting a growth from a tuberculom1 and n recognizing a
growth m a mass of inflimmatory tissue  Repeated radiography
1t two or three week intervals while the patient 1s undergoing a
course of chemotherapy may show some resolution of mnflammatery
shadows but even this 1s not conclusive unless the shadow com
pletely disappears  Esven at thoracotomy it may be impossible to
establish the diagnosis

Bronchoseopy 15 an mmportant dingnostic method but has
lumtations particularly if the growth 15 peripheral to the larger
bronchi It 1s imvaluable m cises where the grow th presents in the
major bronchi and where 2 biopsy ¢an be taken Imestigation of
the sputum for cancer cells 15 @ dingnostic method of great value
n the hands of experts and should be used m cases of doubt or
when bronchoscopy 1s negitive or indefinite

Pathology
It 15 customary to dinide bronchial growths mto four beadmgs
three of which are undoubtedly malignant and the fourth which
shows local mnvasive charactenstics  The three groups are clssified
largelv aceording to the predommant tvpe of cell —

1 Squimous cell

2 Columnar cell

3 Undifferentiated or ot cell
4 Bronchial adenoma

Squamons cell tumours fatour the larger bronchi and frequently
lead to haxmorrhage and obstruction with atelcctasis They 2re
vistble on bronchoscopy and are often favourable for treatment
Columnar cell carcinoma 1s usually peripherally placed and rounded
giving the appearance of being almost encapsuled It does not
produce manv secondary complications and if not attached to the
chest wall 13 capable of removal /Undiffcrentiated or oat cell
growths are much more dangerous  They appear 1n the submucous
tissues of the bronchus leading to stenosis of o rat tml tvpe
rather than a trinsiverse one they infiltrate and are pxmcularl)
deadly because of the simultaneous appearance of hilar dary
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or 5,000 r without 1ill effect  Others, pacticularly heavier built
patients, suffcr conarderable sichness, loss of nppetite and weahness

Surgery Icision m eancer of the lung can be divided 1nto
radical and pathative forme  In the former the growth s exeised
en blog with the whole of the glindular field , this requires complete
removal of the lung and the llar glands  Palliative rescetions
which often yield good results are used when the more extensive
operation 18 contra ndieated  Ior example, in an clderly man
with poor lung function and a small grow th a lobectomy 13 preferable
to a more thorough operation which would leave the patient short
of breath It 1s not so much the question of operative shoch that
mahes the distinction between the twe, but the actual question of
loss of lung tissue 1n o patient with xmpaired respiratory function

The selection of patients for operation has to be judged under two
headings —

1 Situation, size and type of growth

2 The general condition of the patient with special reference to
resprratory function

To illustrate these pownts one can take tho example of a small
growth 1n the middle of the lung field 1n a young or healthy middle

Fic 88 Types of operation avail
able 1n carcinoma of the lung
Radical pneumonsctomy includes
excis10n of the mediastinal ploura
and all subjacent lymph nodes
The vessels are secured within the
pencsrdium  Lobectomy 18 per
missible where the growth s
hmited i size and where the
patient will not withstand loss of 4 g L

the whole lung  In all instances
the dnided bronchus 1s cut as
closo to tho parent stem as
possible

LOBECTOMY PNEUMONECTOMY

aged patient  Here the chances of success are ol

nsiderable At
the other extreme s a large growth close to the mediastinum 1n an
emphysematous elderly man with bronchitis Mediastinal mvolve
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glands which invade and produce pressure on the great vessels and
mamn bronchi  Bronehal ¢ adenoma * 1s 4 tumour of great patho
logieal interest whose nature 1s not finally determmed It would
appenr to be derrved from the Ynucous glands of the bronchi and
produces a circumscribed type of tumour which frequently causes
early obstruction of a bronchus and h-emoptysis  On rare occastons
1t 18 sud to produce metastasis but the tendency 1s to regard it asa
tumour of only local malignancy and to be satisfied with a local
rather than radical removal

Treatment

It 15 generally agreed that the only form of treatment which holds
out any hope of success 1s surgical excision  Considerable use 1
made of radiotherapy but there are few examples m which the
treatment has done more than palliate the symptoms and n <pite
of new techniques 1t does not appear that radiotherapy 1s Iikely to
replace surgery  Its future may lie 1n combination with surgery
either as 1 pre or post operative measure and 1t clearly has to be
considered when surgery 18 contra mdicated

The regrettable feature of surgery 1s that 1t 15 only applieible toa
limited number of patients The figures for operabilty given by
surgeons bear httle relation to the true state of affawrs as these are
usually taken from a selected group of patients who have been
considered fit to be seen by the surgeon If the total madence of
pulmonary canc\‘?r 15 taken mto account 1t 1s probable that some
where between 12 and 15 per cent will be accepted as swtable for
operation and i only two thirds of these will the growth be capable
of removal

Radiotherapy The original technique in which a heavy direct
field was used over the growth has given plice to 2 multiple field
technigue m which the ravs through small ports of entry are directed
50 as to mtersect on the area of the growth and n this wav a concen
tration at the correct site can be achieved without damagmg the
shin and underlving tissues too seriously If too heavy a dose of
deep \ ravsis grien a severe form of lung fibrosis results with most
distressing dyspneea  Pneumonitss 1s not an uncommon sequel but
1t usually responds to massive chemotherapy

Radiotherapy 1s undoubtedly of great value for alleviating pam ¢
due to bony mvasion or metastasis and 1t frequently reduces
haemoptysis On the other hand 1t cannot be used in the presence
of sepsis which 1s common vwhen a bronchus 15 obstructed nor e
1t be used m association with tuberculosis  Some patients tolerate
& treatment, given m doses of 200 to 300 of uptoatc 1 4 0_20
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v
the dexelopment of & bronelnnl fistuls usually between the tenth
and fourteenth dny , the contents of the hemithorax arc coughed
up, and 1f the fistuln perasts witetion of the empty pleural space
will follow  Antibiotses and repeated aspirations sometimes suceccd
as o method of treatment, but more usually dramage followed by an
eatensine thoracoplasty 14 needed to obliterito the mfccted space
and close the fistula  Bronchul fistula 1s much less common than
m the ewrly davs of pnenmonectomy, but its oceurrence serves as
o reminder that the techmque of bronelal closure 13 not
perfected

After pneumonectomy the empty space partly fills :n with bloods
effusion from wlich fibrin 15 deposited  This orgamization of the
eifusion reduces the volume of the space considerably and 15 auded
by displicement of the medistinum, elevation of the diaphragm
and flattening of the chest wall  I'mal obliteration of the space
occurs within s\ to nine months of the operation and by this time
the medinstinum 13 considerably drawn over Some surgeons
regard this displacement as 4 harmful procedure and suggest that 4
thoracoplasty should be performed to stabilize the upper medin
stinum  In this country 1t 1s felt that this alteration in the position
of the mediastinum 13 well tolerated and does not require treatment

The 1mmediate effects of 4 successful pneumonectomy are sur
prisingly shght The average patient who 1s wallang 1bout within
< weeh of operation can leave hospital mn two to threc weeks and
often returns to work m less than the same number of months
Ordinary activities are well tolerated though there 1s naturally
some hmitation on heavy exertion A shopheeper, a clerk and
professional man will be able to continue with normal worh though
a labourer might well be advised to find a lghter form of
ot cupation

Results  When 1t 15 considered that pneumonectomy 15 a com
paratively recent operation and the more radical forms of operition
have only been practised withm the last four or five years the
results are not too disappomnting particularly as early operable
c1ses are the exception rather than the rule  The figures given by
Brian Taylor and Waterhouse (1950) are as fair a summary as any
of current practice In o series of 1,134 cases collected from s
number of British surgeons the operative mortahty was 243 per
o the e e et e ok po e o months
mortality group was excluded Yo Per oot 1 of the operatiso

uded the average period of survival after
operation was twenty months this contrasts with a four month
survaval rate 1n patients who were not submitted to pneumonectomy
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ment 18 always an unhappy event and many investigttions stul
have to be made to deeido whether the patient could support loss of
the whole of one lung i some eases with ympaired respiratory
function a more hmted operation may not onlv be feasible but be
the corrcet and appropriate procedure V'Some operations may ful
to eradicate the growth and glands but n spite of this they mav
givo good results and above all save the patient from the effects of
sepsis and early pressure phenomena

Radical pneumonectomy consists in removing the whole glindular
field with the lung the mdividual hilar +essels bemng secured within
the pericarditm  The dissection will start at the top of the meda
stmum and be continued down to the pulmonary ligament to clude
every glind At the samo time 1f the lung 1s adherent to the chest
wall an extrapleural dissection will be made

Dissection and disiston of the bronchus must m all eases be made
30 that no pochet or stump 1s left behind  In other words, the mam
bronchus 1s cut so that the lower end 1s practically flush with the
carm1  The important subearinal glind 1s removed 1o such & w1y
that the dissection exposes the mnner wall of the main bronchus on
the opposite side for an inch or so  this may mmvolve considerable
retraction of the aorta on the left side  The cut ends of the bronchus
are closed by mterrupted non absorbable sutures (soven to ten 1
number) after 1t has been ensured that the edges will come together
by cutting or remos mg any unduly rgid cartilage rings  The closure
must be airtight and the suture hine 1s remforced with fiscia pleurt
or adjacent tissue  The use of a pedicled mtercostal muscle graft
cut at the time of the mcsion 1s valuable m providing v cap of
Iiving tissue over the bronchus stump

When the pulmenary vessels are dealt with the usual course 15 to
open the perrcardium and to divide the mdividual structures within
the pericardium startmg with the artery It has however been
suggested that manipulation of the lung may lead to o fragment of
growth bemng cast off mnto the pulmonary vemn as an embolus
Diwiston of the vem central to the growth should possibly be the
first step 1n separatng the hilar structures By workmng within
the pericardium an extra centimetre or so of vessel may be av allable
and 1t 1s feasible to place a clamp across the auricle at the base of the
vems and suture the wall of that chamber In most cases simple
ligature or a transfixion stitch suffices to hold the pulmonary vessels

The operation 15 generally withstood satisfrctorily though
occasional cardio resprratory failure follows n elderly patients
Thus 15 particularly noticeable 1n patients with previous persistent
bronchitis and bronchospasm The most serrous complication 13



GroV THS OF THI TRICIHI 1

o
e
s}

I 91 Carcmomy of lung Tho appearance two years after
exeixion showing the traction of the mediastinum elevation of
the diaphragm and filing 1 of the dead space by fibrm

New Growths of the Trachea

This form of neoplastic disease offers special problems m ¢xession
smee any excised arer mvolves some reconstruction of the tube
Adenoma and cartnoma are the common forms, Ellman and
Whittaher (1947) having collected 120 examples of the Itter
Thirty four mstances of sarcoma have also been recorded The
immediate danger of any of these tumours s obstruction and stridor
requiring urgent relief 1s sometimes the first symptom If not
reliev ed the patient dies from suffocation unless 4 merciful pneumonta
develops

Excston of the trichea wnd mun broneh 1s 2 pricticable proposi
tion 1f the amount remos ed 13 not too large  From cases of ruptured
bronchus 1t has been shown that rescction of a short Jength followed
by suture may be quite successful, nnd this procedure has been used
i the case of localized tumours The difficulty of excising greater
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growth with glandular nvolyement at the ! ft Inlum

Treated by pnoumonsctomy
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Carcinoran of lung  Ost Cell
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areas of bronchus or tricheal wallis that some form of reconstructive
repur s necessary if the ngid lumen of the tule 1s to be maintuned
Belwey (1930) after excrsing a trecheal growth used a stunless stecl
framework over which was placed a fiscin Inta graft and obtamed
w efficient repaur  Tree shin or dermal grafts have alvo been used
suceessfully but n all these cises some bridge of trachen structure
waslcft after the exciston  Remon al of 1 complete section of trachen
whieh lewves a considerable gap offers a problem that has not vet
been fully solved The trachen 13 normally cipable of conaderible
cxtension and contraction so that 1 rigid prothesis or tube may not
be succes~ful though a success has been recorded The wrnter
using a stunless steel geodesienlly constructed spiral has had
temporary successes but none of long duration

Palliative measures to prevent suffocation include diathermy and
puneh excision through n bronchoscope and temporary reltef his
been seen following the use of radiotherapy
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fequired  Mitral regurgitation
Tricuspd lesions
Aortic stenoss
Aortic incompetence
Ancurysm of the great vesedld
v oeardial 1schtmia
Congestive heart farlure

Expenmental
Congemtal  Transposition of great vessels

dequired  Replacement of valies by plastic devices
Crafting procedures

The established procedures will be considered tn more detul and
aleo some of the other methods which hold out some hope for tho
future

General Observations

The heart itself tolerates a certun 1mount of mampulition  As
long as 1t 15 not displaced from 1ts bed by unduc traction or pressure
1t does not resent touching or even mcsion though extra systoles
or temporary arrhythms may be observed  Prolonged or rough
mampulation will seriously interfere with heart action and produce
ventnenlar fibnllation which 15 fatal unless promptly remedied,
but given gentle handling and periods of rest the heart tself suffers
httle harm  If mn addition drugs, notably those of the procun
group are used yrmtability 1s reduced and the surgeon s tash made
more simple  The cntern for cardine mampulation were clearly
lud down by Harken (1946) when he described his war time
experiences 1n the removal of foreign bodies  In his series there
were eleven instances m which he successfully removed a missile
from the mterior of a chamber of the heart

Vasculanty of the heart muscle and the thinness of the auricles
and great vessel walls suggest that any operatne appronch to the
heart should be surveyed with the closest circumspection and only
undertahen with the nshs clearly envisaged A divided peripheral
artery will jet forth blood but bleeding from a wound i the heart
1s a flood  the best part of a pint of blood may be lost n a matter
of seconds and a dry operiting ficld may be converted mnto a verit
able blood bath  For this reason the use of intracardmc or ntra
aortic transfusions should e borne n mind  they m1y not be
necessary  but they can on occasions be life saving when the whole
attention must be directed 1n the case of 4 mus:ne hemorrhage
towards mamtaming an adequate coronary and cerebral cuculatlgn’
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The Scope of Cardiac Surgery

Tne rchef of cardic compression particulirly constrictne
pericarditis, has been attempted for a number of yewrs  smilarly
heart wounds have been secured from time to time  Occnsionally
bralliant essiys such as those of Souttar, who dilated a stenosed
mutral valve i 1925, and of Tuffier, who dilated an aortic stenosis
by myvaginating the vessel wall with the finger huve been recorded,
but the dates from which the present impetus starts can be grven
as 1939 when Gross ligated o patent ductus arteriosus and 194
when Blaloel and Taussig published their anastomotic operation
for pulmonary stenosis Smee that tune not only have congenttal
deformities been treated but acquired heart disense i the form of
salvular lesions have come within the sphere of practical surgery
The world htertture abounds with experimental worh on all aspects
of heart disease and 1solated instances of success n man are
recorded from tmme to time 1n new fields

The lesions for which surgery can be considered may be classified
under the headings of those established of undetermmed character
and of an experimental nature

Established
Congenatal  Patent ductus arteriosus
Pulmonary stenosis mcluding Fallots tetralogy
pure  pulmonary stenowis truncus arteriosus
tricuspid atresia
Coaretation of the aorta
Abnormalitres of the aortic rimg,
Acquired Injuries to the heart
Foreign bodies n the heart
Constrictn e periearditis
Mitral stenosis
Ancurysm of some great 1 essels

Undetermined
Congenital ~ Eisenmenger s sy ndrome
Patent interatrial septum
Patent interventricular septum
20 ~
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hould be tied snugly, but not so tightly a8 to cut through com
piratinely soft myvocardal fibres  The resultant sear 19 firm and
doces not lead to weakness or cardiac ancurysm

Mamspulation of Great Vessels In dissceting one of the mam
arteries care has to bo taken to avoud tearmg off fine branches
whieh emerge at right angles to the parent stem  Should o short
stump or opening result a large hematoma may develop under the
adventitin which will have to be mesed and reflected to expose the
blecding pont  Clamps should not be uced to sceure this, a fine
artcrial suture s required  Vems as well as arteries can be retracted
quite firmly by loop bgatures or tapes but if their walls are mersed
even munutely the vessel may sphit open for some distance when
pulled on

Tagatures of thread or sk can be used to oeelude any vessel up to
20 c¢m diameter, as 1n the case of the pulmonary arteries and syems
1n a pneumoncetomy, but there 1s an mereasing tendency to avoid

/] \d
K

Frc 93 Arteral suture  Method of obtmining end to end anas
tomosis with everting stitches  Noto stay sutures

Ligature and to cut off the vessel beyond a control clamp and then
to suture the apen end by a fine continuous arterial stitch

Y ascular anastomoses consist 1n freeing the required vessels over o
sufficient length to allow them to be brought together without undue
tension This may mvolve asin the case of rescetion of an aortic
coarctation a considerable dissection  The adyentitin, particularly
of artenes, has to be removed meticulously to prevent buel ing_of
the vesscl on suturing  The actual junctions are made with cverltjl_nn
stitches usually in short continuous runs of very fine plastic or sl
material (00000) on eyeless needles, each end beng secured by an
mterrupted stay stitch  Allowance has to be made for the degree
of distension of the anastomosis that occurs when the control
clamps are removed  over tight sutures may narrow the Junction
or even cut through the vessel wall stitches too loose will not make
a blood tight junction  Anastomoses which prove efficient bleed
when the clamps are removed but after two or three minutes sto
as the distending vessels pull up on to the sutures ?
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Tailure to muntain an adequato blood supply to the heart and
brun for more than a mmute or two may result n irreparable
damage  The most specrilized bran cells do not tolerate anown
for more than forty five to sixty seconds

Approach to the Heart “Manv of the approiches previoush
deseribed for reaching the heart and pericardium have been aban
doned m fuvour of antero Interal or postero Interal transpleural
thorncotomy mastons  If these are sufficiently extensive there 13
httle difference except 1n the posture of the patient mn the degree
of exposure A fourth nb approach grses ready access to the base
of the heart and great vessels wlule a fifth nb exposure 13 more
switable for the body of the heart Longitudinal division of the
sternum gries access to both sides of the heart and 4 bilaternl
mtercostal meision with transserse section of the sternum has been
used m 4 few mnstances to permut an even fuller exposure though
this entauls opening of both plenral eavities

Once the Iung has been allowed to collapse the perreardmm 15
inassed longitudinally and parallel to the phreme nerve At the end
of the operation the pericardium should be loosely closed lewving
gaps that will allow effusion to escape but which will not permit
the heart to squecze through an opering and become strangulated
Thus 1s 1mportant on the left side

Wounds of the Heart Wounds of the heart heal readily with

116 9. \rrest of hemorrhige
from a wound or mcson In
the heart  Gentle pressure of
the finger controls the bleed
mg, while mterrupted sutures
aro placed through the heirt
mu cle

sumple suture Complicated stitches to control any ncision nto
the heart are often less effective than the dircet pressure of a finger
below which a deep suture can be passed The type of suture used
15 not mmportant  silk or thread 1s preferable to catgut and 1t
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superior vena eava Into the nght atrium It 19 then advanced
through the tricuspid valve mto the right ventricle and on through
tho pulmonary valve mto the pulmonary artery  The position of
the cnd of tho catheter 13 controlled by fluoroscopy and pressure
readings are taken at vanous pomts  In the normal heart, if the
catheter 1s passed further on 1t will be arrested 1n a fine branch of
the pulmonary artery, and if at this pomt the catheter s w ithdrawn
very shightly the pressurc rending taken at this pomt 1s referred
to as the 5o called pulmonary capillary pressure At any stage of
the catheterization blood samples ean be taken in order to measure
the oxigen saturation
Tawr VI

Typical Findings by Cardwac Cathelerization in
1 arious Forms of Heart Disease

sup r | Right 1ixtt |§ulmonsry| Bractial
Venagava] Atrium | Ventrile | Ariery ) Artry
NoOnvaAL
VMean pressure * (mm Hg) 1 o 10 1 120,80
Ox\ gen Aaturation (%) 7 e 7 75 90
J ATENT DULCTLS ARTFRIOSUS
“Mean pressure (mm Hg) 1 0 1 2y 130/13
Oxygen saturation {°,) 67 67 67 83 96
TrTRATIOCY OF FALLOT
Mean pressure {mm Hg) 1 0 35 , 110 '({
Oxygen saturation {94} 565 50 5u I o
MiTRAL STENOSIS
Moan pressure {(mm Hg) 3 2 30 10 100/7.
Oxy gen saturation {95) 5 % 75 7, 96

* Referred to plane 5 em below sternal angle

To illustrate some of the values of this procedure one can instance
a case sn which the passage of a catheter from the right 2trium nto
the nght ventricle shows a sudden mse 1n the oxygen saturation
of the blood This suggests that oxygenated blood has renched the
ventricle as would oceur when blood 15 passing from left to night
through a patent mtersentricular septum  Agam, 1f on passing the
catheter from the right ventricle into the pulmonary arters there 13
a sudden fallin pressure the existence of a stenosis would be inferred
On the other hand f the pressure was suddenly to rise beyond the
pulmonary valve and the oxygen saturation to imcreasc the posn
bility of a patent ductus arteriosus should be considered as aortic
blood passes through this fistula nto the pulmonary artery The
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Investigations
Routine chinmeal and radiologieal mvestigations suffice for the
diagnosis of many patients mn whom surgery 1s contemplated
There 1s hittle difficulty in recogmzing 2 patent ductus arteriosus
for example but there may be extreme difficulty n decding on

Fic 94 Cardiaccatheter:nsitu  Theradio opaque catheter entered
through an arm yemn has passed v1a the left iInnominate s emn nto
the superior vena cava thence to the right aurtcle and curving
sharply upwards mn the right ventricle reaches the common
pulmonary artery The sweep of the catheter carries it into the
night pulmonary artery and the tip finally hes m one of the finer
branches of the right lower lobe artery

the exact anatomical nature of the lesion m a casc of congenital
cyanotic heart disease Agamn miral stenosis may be easily
diagnosed but the extent of the obstruction and the pulmonary
pressure cannot be assessed accurately by ordmary clinical methods

To assist m the solution of these problems two procedures are
now available in many cardiac departments—cardiac catheterrzationt
and angiocardiography

Cardrac Catheterization In cardiac catheterization a fine
polythene catheter 13 passed along & vem m the arm through the
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cqupment  The speed of injection and the rapd cxposure of itme
are essential for nosatssfactors result

There are many pomts that can onty be gafedy determaed I
tins method  Lor example not only ean a stanoss be made ont
but its site ¢ be identsfied , dilatations and abnormahitics of
s gssels wll be outhined and 1f anastomotic operatsons are i prospect
the length and proumity of the requaite vesseds will be scen
Agam of dye appears simultaneously 1 the aorta and pulmonars
artcry the infrence 18 that there 18 & commumicition between the
right and left heart

Aorlography 15 based on a simlar prineiple ntrodueing, a catheter
through a branch of the radial arters neir the ddbow and passing
1t against the blood stream through the subclavian artcry until at
reaches the ascending norta  The dye 19 then nyected agan
suddenls and immediate pictures may reveal the clear outhne of
some such abnormality as a cotretation of the norta  The procedure
1s not without danger unless the position of the catheter 15 earcfully
observed  should 1t be passed too far and entcr one of the apanngs
of the coronary arterv the danger of disaster with the sudden
mjection 18 apparent

TECHNICAL AIDS TO SURGERY

Extracorporeal Circulation If blood can be deflected from the
fieart but an active errculation mamtaned m the brun and heart
muscle there 13 httle reason why the heart chambers should nat be
opened and an abnormahty repared before restoring the normal
arculation A number of mvstigators from ifferent countries
bave devised maclunes whuch such the blood from the patient s
arculation oxygenate 1t fully and pump it back mto the arterial
system at a reasonable pressure and with a flow of at lcast 5 hitres
‘per mimute

It 15 probable that permanent damage will oceur n the cortieal
cells of the brain 1f there 15 & period of circulatory arrest or complete
anoua for more than one and a half to two minutes The heart
musele will show electrocardiographic changes (Blesingarth) if
deprived of oxygen for more than five minutes My ocardinl anoin
wso sensitizes and predisposes the heart to ventrieular fibnllation

The principle underlying the artificial heart lung 1s to deflect the
venous return hy sucking the blood out of the venm ¢asm or nght
atrum with a catheter after hepiimization of the patient s blood
The venous eatheters may be introduced through the saphenous

vem but are more wsually passed through the azygos vem The
EDWAPI R A STRC 9
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passage of the catheter 13 not alw a38 easy and set eru manpulations
m1y be required to prevent the eatheter stiching m one of the
chambers and coiling up

Angnocardxography (introduced by Castellanos~ 1937)  Ango
cardiography affords a visual means of studving the flow of blood
through the heart Fifty to 100 ml of 70 per cent diodone 1s
mjected with extreme rapidity into a vemn, and this radio opaque
block of fluid reaches the heart withm a second If 2 number of
sernal radiographs are taken (say eight or ten) withm five seconds

{ie 9o Aortogram mn Coar
tation  Diodone injected
through catheter passed mnto
the ascending aorta outlnes
the aorta and great vessels
The site of aortic coarctation
13 defined and the coronary
arteries are visualized

of the 1njection the films show the outlme of the chambers of the
hewt and vessels and the order and speed with which they fll
Normally withn three seconds the dye will have reached the
pulmonary vessels and will be retutned to the left hert m five to
src seconds  After this though with a less intense shadow the
systemic circulation will be visualized

Special apparatus 13 requred for this techmgue and the pictures
may be taken m whatever plane 15 considered most smtable

Simultaneous two plane pictures taken at high speed as practised
by Lind wnd Wegelus are of value, though they require laborate
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by gvang the heart a powerful lectric shoch (2 amp per half second
repeated three or four times 1s an erige) between two large
clectrodes  These eleetrodes 1f shaped like suction cups ean aleo
be used for cardiac massage as suggested by Beek, who has
elaborted a techmque for resuseitation of eardine arrest

The disndvantages of the artificl heart lung, are many the
machimery 15 compheated 1t 18 difficult to avord gas bubbles wiich
may obstruct the smaller coronary vessels and it 13 elaborate to
set up m & patient with an already defeettve heart It has been
used 1 man on a few occastons with imited success

An extracorporeal unit of ammal onigin has also been considered
In this blood 15 pumped through a monhey s lungs which maintain
adequate oxvgenation, and if immunologieal reictions can be
avorded this would appear a possible solution Mustard and Chute
(1951) have used this method i babies but without permanent
suceess

Hypothermia The hibernating ammnl associates 1 very slow
heart rate with its depressed metabolism and experiments have becn
carried out to produce thig effect by cooling off the patient This
can be achieved by cooling down the whole body under an-esthesta,
using curare or muscle relaxants to avoud shivering  When the body
temperature 13 depressed to 20° C the heart beat 1s 80 slow and the
circulation 5o mactnve that the heart can be opened and 1ts intertor
mspected The operation consists of a right thoracotomy with both
venx cav bemg occluded whik the heart 1s being operated on
High frequency currents are used to restore the temperature  One
successful case 15 reported by Floyd Lewis who operated on a five
year old child  The freezing process tooh two hours the operation
included the heart being opened for over five minutes Forty
minutes v ere required for the warming process

This worh which owes much to the ongnal experiments of
Bigelow 15 bemg elaborated as a result of amimal operations
Cookson Neptune and Bailey {1952) suggest that depression of the
body temperature in man to 26° C might allow both venw® ey to
be safely obstructed for a period of mne minutes during which the
heart could be mased and 4 dry field of operation be obtaned
Bailey has used this method 1n transposing the aorta and pulmonary
artery 1n a case of transposition of the great vessels

Delorme (1952) has worked on cooling blood as 1t passes through
a length of special tubing which connects the femoral artery and
vem  The simpliesty and (faency of this method have much to

commend 1t though it has been difficult to avord occrsional ven
trrcular fibrillation

63
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blood passes through the ovygenator and 1s pumped back into
arter1il catheters which are passed tia the subelisian or femoral
arteries into the norta The meision and esposure demand most
careful h-emostasis because of heparm  The heart s then mersed
and a practically dry chamber encountered though one obtrudmg

Fre 96 Heart lung pump Blood 13 suched out of the mgtt
atrium through a catheter and pa«sed throush the oxygenating
system before bemng pumped back into the aorticarch  From this
site 1if the pressurc 13 sabsfactory an adequate cercbral and
coranary blood supply 19 mamtamed  Clotting 1s prevented by
tho preliminary use of heparin

factor will always be the coronary yenous return which amounts to
the considerable figure of 300 ml per mmute Tlus blood can be
collected and returned to the artificial heart VWhen the heart has
been closed 1t 1s allowed to take over its own pumping action a8 the
machine 15 put out of circmit  The action of heparm 1s countered bt
protamine sulphate and the blood pressure maintaned by adrenalme
preparations Y entricular fibrillation if 1t oceurs can be countere
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prevention 18 better than cure  The most stohing feature about
cardine my ahdism 18 that children who hase been regarded as serious
heart eases with restricted actraty for many sears will undergo
the operation and 1w a space of a month or o tahe up normal
actinaties and forget that there has ever been any thing wrong with
the heart
Treatment The ductus iteelf 13 a <hort channel, usually about
1em indinmeterand 10to15em long  Occastonally 1t 15 so short
that the aorta and pulmonary artery are n close contact  The
operation consists 1 oecluding the ductus cither by hgature, w huch
suffices in the majority of enses, or by dusiston with suture of the cut
ends Though many surgeons are content with multiple hgatures
JCross (1951} has ndvoeated the routine division of the ductus
Tius 1s achieved by exposing the ductus thoroughly, reflecting alt
adventitin and peneardl frnges and then applymng four fine

I,

) 44 / )
Agm'§ v {

Fiec 97 Yatent ductus arteriosus—method of securing by double
hgature

clamps The vessel 15 divided between the second and third purs
which are then removed and the exposed edges 1re secured by
arterial sutures  The reason for this more complicated and exacting
procedure 15 based on the fear of recanilization which 13 said to
oceur 1n a proportion of cases In the writer s experience though
tins complication cannot be excluded 1t 18 probably much less
common than supposed some of the so c1lled recanalizations being
due to co eustent and unrecognized arterio venous fistule “hlc]cx
result from infectss e endocarditis  The as erage operation s straight
fornard and 1s always more easy mn children than adults It 1s
performed through a left postero lateral thoracotomy, and if there
are no comphietions the child 1s able to lewve hospital 1n twelve to
fourteen davs

Results  Among the series that have been pubhshed the figures
guven by Cross and Longmo (1951) m1y be mentioned I 412
operations there was a mortahty of 2 1 per cent , andf the sy mptomh
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I by pothermma ean be shown to be safe, it would scem to offira
greater future than the more complex extracorporeal methods
The problems to be solved are the depth at which hy pothermia ean
be mamtaincd and its duration, so thet damage to the more
speesibized type of body cell can be avoided

CONGENITAL HEART DISFASE
Patent Ductus Artenosus

In ccrtam andinaduals the ductus artersosus remams patent after
burth and persists with the result that a certain proportion of the
Iugh pressure arterial blood enters the pulmonary system through
this channel Two features follow  The pulmonary artery has to
cury more blood than it was designed for wnd the pulmonary
vessels an the lungs are engorged and even show sistemic vessel
pulsation  The left ventricle has to enlarge to overcome the loss of
blood through this arterio venous fistula, and if this process con
tinues heart failure will ultimatels result  The patients are never
cvanosed except m terminal stages and the actinaty of the patent
15 not unduly restricted so long as the left ventricle ean compensate
for the shunt

The dangers of the untreated ductus hie i mfectnve endocarditis,
heart failure and mn the cardiac invalidism that results from the
parents and the child renlizing that there 13 something wrong with
the heart Thrs last factor 1s most mmportint smnce 1t mterfercs
with the normal educition 1nd soual development of the ehild
Durmng the last fow years 1t 18 becoming accepted tht 1 pitent
ductus arteriosus 15 a surgieal condition i which operation is called
for unless there e definite contra indications Thrs attibude has
been justified by Jow mortality of the operation wluch m severdl
large series 1s only 1 or 2 per cent and the routnely good results
that follon The policy of most cardine surgeons 1s to consider
operating on esery child from the age of four and five years upwards
if the leston 1s causing any physical or functional disability
Admittedly patients can Inve to middle age with a patent ductus
and there are mnstances 1 which women have borne chuldren 1
spite of this disability but m generil the heart tends to enlarge
rapidly between the age of seventeen and twenty and at the same
time atheromatous changes develop m the ductus—a feature thab
makes surgers much more hazardous Infective endocrditrs
which used to be regarded as one of the strong mdications for
surgery can often be controlled by antibiotics but here agam
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The deficient onyvgenation i the syatermie arcuit leads to o com
pensatory wnerese m the ovypon earryimg vande, himoglobm
with the result thit a polyesthuma deveops and the red ol
count may reach 7 to 10 mullons and the humagloln content be
rused 50 to 100 per cent

The lesion 18 a varied one and ranges from a valvular stenows 1
which the valse 15 converted into a cone with a pin posmt opeming,
toall tvpes of parrowmg n the mfundibular trach or mam pulmonary
arteries  In addition there are further complicated lesions, such

Fie 99  Angiocardiography inl allot s tetrad  The injected dye has
outhned the great vems and having filled the right auncle has
passed into the right ventricle

as truncus arteriosus tricusprd atresia and transposition of the
great vessels which gne the same chintcal prcture

Chnically the disease 13 characterized by intense cyanosis and
gross exercise mntolerance  The majority of chuldren are born blue
or become blue shortly after arth  this persists through nfancy
mto childhood and if untreated many of these sufferers die before
reaching adolescence  Survival into young adult hfe does occur
but the patient s ability to lead a normal existence 15 seriousl
curtailed The children are blue 1n the lips tongue ewrs, cheehs unfl
extremities  the c¢yes are bloodshot and fingers an(i toes show
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less cases only were considered the mortality was as low as 05 per
cent
Pulmonary Stenosis
Complete pulmonary stenosis prevents the flow of blood to the
lungs and 1s incompatible with life unless there 1s some by pass or
fistulr which lets enough blood mto the pulmonary system for
oxygenation  Such an eseape can be provided by a patent ductus

Fic 98 Fallot s tetrad Sabot  shaped heart with concavity 1n
the pulmonary conus area Considerable reduction in the
vascular markings of the lung fields

artertosus but when the stenosis 1s partial there may be a patent
mteratrial or mterventricular septum which relieves the pressure
1n the nght heart

The most commonly recog 1 form of pul 3 stenosts 15
the tetralogy or tetrad of Fallot 1n which there 1s a patent nter
ventricular septum with the aorta overriding this deficiency  Tho
cyanosis that characterizes the condition arises from two factors —

1 The mmperfcet pulmonary ereulation due to a narrowing M
some part of the pulmonary outflow tract
2 The aorta recerving venous blood direct from the nght ventricle
~

"
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«trated clearly that 1f there 13 a pulmonary artery big enough to
recenne the anastomotic channel from the systemic circulation,
that portion of s stemic blood which will be then deflected mto the
Jungs w1l become fully ovygenated

The onsgmal operation consisted of implanting the night =ubclavian
artert mto the side of the right pulmonars artery, and the principle
of this anastomotie aperation, though now frequently practised on
the left, has produced many excellent results Tt 15, admttedly,
an mdirect operation wlnch ndds one more abnormality to the
already complicated heart condition but the earher fears that the
opening would narrow or that endocarditis would develop have not

(@)
Pulmonary stenosis—anastomotic or indirect operations
(a) Blaloch type (subclavian into pulmonary artery) p(b) Potts
side to side junction betseen aorta and left pulmonary artery

Fic 101

been borne out  The tendency at the present time 1s to operite on
the left side where the heart can be exposed and the ~ctual site of
stenosis located  Then if an anastomotic operation 13 to be per
formed the left subclvian and left pulmonary artery ean generally
be brought together after some of the prosimal branches of the
subclavian have been drnvided

An alternative procedure only practicable on the left 1s Potts
modification mn which an anastomosis 18 made between the side of
the aorta and the left pulmonary artery 7 This latter operation 1s
made possible by an ingenious clamp which only excludes part of
the aortic wall during operation but the size of the opening has to
be carefully ealeulated so as the completed orifice 13 not mobrc than
4 mm diameter A larger channel may lead to undue left heart
strun and even to fulure  The mortality of these procedures 1aries
between 8 and 12 per cent but an all eases where an efficient

anastomosis 1s performed there
1S some 1mproy ement
remarhable nature ’ usually of
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marked drumstich clubbing  The heart 1 not necessarily large and
any enlargement oceurring 1s confined to the right ventricle The
heart outlme takes on a ‘salot’ shape with the apex tipped
counter clochwise  The pulmonary conus 18 mvisible and there
13 absence of pulsation of the vessels m the lung fields On the
other hand the original conception of absent or very small pul

Fic 100 Angiocardiography in Fallot s tetrad The dye has simul
taneously outlined the aortic arch and pulmonary artery stems
plying a freo between right and left heart
crcuits | The descending aorta and 1ts branches are fillld as
well as the branches off the arch of the aorta

monary vessels has not been borne out  the vessels may be of
normal size and indeed the common pulmonary trunh mvarnablv
shows a marl ed post stenotic dilatation The mportant feature
15 that the blood flow i1n these channels 1s reduced to a rmnimum

Angiocardiography 1s frequently employed to detect the tvpe and
nature of the heart lesion and in many cases the actual area of
stenosis can be visualized

Treatment The surgical treatment of these patients 1s based on
the brilliant work of Blalock and Helen Tausag (1944) who demon
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one Broch has most ably enlarged the scope of the direet operation
1 resccting the mfundibular obstruction by means of a punch
introduced through the wall of the ventricle  The mechameal
advantages of the direet operition aro to allow an wnprosed flow
inte the pulmonary cirewt and to prevent a great deal of the deflec
tion 1nto the norta, but 1t does not obviate the nterventricular
defeet wath the overnding aorta

In the series that Brock (1932) has pubhshed uang the direct
operation the results have been markedly successful His figures
of 111 cases with a low mortality pomnt to the considerable poss:
Dilities of tlus procedure  Theorctically, the prnwple of the
operation 15 superior to that of the indirect or an1stomotic one, but
the nishs are probably greater and 1t 18 not aluays ensy to assess the
internal damage to the heart muscle

Surgery has undoubtedly been worthwhile m these patients, even
though the results are not perfect and the effects may not be
permanent  Children almost completely incapacitated are fre
quently able to resume school hfe and actiitres, short of playing
games Young women have borne children since the operation
and the rehef to the famihes 1s one of the most gratifying features

Coarctation of the Aorta

“Coarctation of the aorta which commonly appears as a stricture
1 the region of the ductus arteriosus was first successfully operated
on by Crafoord (1944) and by Gross (1944), the trevtment consisting
m resecting the narrowed area and performmg an end to end
anastomosis There has been a modification suggested by Blaloch”
m which the left subclavian artery 1s turned down and joined to the
descending aorta below the coarctation The most common type of
coarctation occurs at the site mentioned, but other forms are
occasionally encountered in which the stenosis occurs on the arch
of the zorta wnd Jeads to differences 1n the blood pressures i the
arms The stenosis varies in extent from - sharp short narrowing
with a normal sized descending aorts to a much longer form with
an atrophic descending artery

The effect of the coarctation 1s to produce marhed signs of hyper
tension above the constriction with lowered pressure below In
other words the blood pressure in the arms will be well above
normal, while that in the femoral vessels will be absent or at least
greatly reduced 1t 18 this latter that 1s the mmportant diagnostic
feature Physical signs produced by hypertension may not become
apparent until young sdult hife when headaches throbbing  difft
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A direet attnch on the stenoms resulted from the successful
diviston of the pulmonary valve by the wnter (1947) and by Brock
m 1947 In thes procedure the vahular stenosis was divided by
mesing the wall of the night ventnele and passing a valyotome

PULMONARY ARTERY

STENOSED VALVE
{a}

VENTRICLE

F1e 102 1 ubmontry stenosp—~
dirert operations  {#) VYeho
tomy for imperforate or
stenosed valve (b) Punch resee
tion (Brock) of septum nn
fundibular region

rtesy the Bd tor  The
By eourtess I ractitioner

INFUNDISULAR
CHAMBER

3
e

Nptmand.

upwards to cut through the stenosis  This type of operation 13
undoubtedly the correct one for all eases of pure pulmonary
stenoms And for many cases of Fallovs tetralogy with vabwulw
obstruction  In other cases the obstruction 15 located m the
mfundibular region and indeed may be combined with a vabulw
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and the ongmal stiteh used by Crafoord n which the intima was
exchided seems to hve heen abandoned

If v eareful choice 13 made the results of aperation are cxeellent,
bt of the selection 13 wadened to melude prtints with symptoms

F

AQRTA

2.

COARCTATION

Y

Fia 103  Coarctation of
the aorta — methords of
treating (2} End to end
resection  (3) Subelavian
artery turned down mto

the descending norta
{3) Aortic graft
(By courtesy tte Fditor  Tle
P actit oner S,
Raca,
? «;?
4

or patients approaching their thirtieth ye:
trouble and apsumber Ef disasters yeur thete 1s  long story of
Gross (1930) has recorded 100 patients among whom 11 died

There were an additional § m whom exploration only was under

taken hut satisfactory results were achieved 71 instances

Clagett (1951} reported that out of 70 Patients with coarctation
nothing could be done 1n 8 The operative mortality 1 this sere:

was 7 per cent ¢

Abnormality of the Aortic Ring Abnormahties in the formntion
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culties with vizion and gddiness are the predomnant features
The rewcon for the hypertension 19 not only mechamead 1t »
probably due m part to the reduced blood supply to the hadnevs
over o period of seirs  Renal function howeser may be normal
beeause a large colliteral svstem will have developed m the wter
costal and ternal mammar vessels to try and connect the
erreulition abos e and below the coarctation

The tortuaus and dilited intercostal s essels may produce pressure
notching or eroston of the under surfaces of the nbs usnalls between
second and fifth or sinth  About the same tume as svmptoms oceur
in early adult life the aorta develops atheromntous ehanges which
mfluence surgery considerably smce sutures may not hold in areas
so damaged In untreated eases death occurs before middle age
from cerebral hvmorrhage rupture of the heart or great vessels or
some sumlr entastrophe due to gross hvpertension

Treatment QOperative treatment consists in exasng the conrets
tion and restoring the continuity of the aorta by direct end to end
suturesor graft  Mam of the ongmnal surgien! attempts were made
on people who had svmptoms and it has become tpparent that many
of these had well marled sclerotic changes 1n the sortr  The
difficultzes which resulted have led to the vien that if operation 18
to be performed 1t shonld be done 1 earls ehikdhood and certamh
before eighteen or mineteen vears of age  In these cises the tisues
are soft the divaded ends of aorta can be mobiized and the sutures
hold well Bevond this age the enormous dilatation of the aortr
which bengs the subclavin arters practically flush on to the
coaretation gives rice to techmend difficalties if there 15 a gap that
eannot be eastly bridged One methad for dealing with a wide gap
has been mtroduced bs Gross (1951) who uses 4 human aortic graft
and this allows restoration of contimmty without tenson Ina
series of mneteen operttions there were two deaths  The ultimate
fate of the graft 18 not determmed but 1t has held successfully for
a4 least threc yeurs  The use of grifts has mereased the scope of
treatment smee the junction can be effected without tension and
1s applicable to older patients

The operation consists of 1 wude left thorteotomy 2 procedure
that s extremely bloody owing to the dilated and tortuous arteries,
and then a prolonged and detauled discection of the cotrctation
and the aortn either side of it One or more intercostal arteries
may have to be dnded  Clumps are apphed to the aorta while the
coarctation s resected tud w end to end junctron using an evertmg
stiteh 13 made between the cut ends A continuouns suture nter
rupted s or seven times during the anastomosis 1s usually effectise
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and the ongmal stitch used by Crafoord m wlnch the intima was
encluded scems to have been abandoned

If a careful choree 18 made the results of operation are excellent,
but 1f the selection s widened to melude pitients with svmptems

A ;}4
<COAHCTAYION
A
Twc 103 Conretation of
1

tho morta — methods of
treating (2} Fnd to end
resection  (3) Subclavian
artery tumed down mto
tho ~descending nsorta
(4) Aortic graft

LBy courteay the zmm The

2

or patients approaching their thirtieth year

trouble and np ﬁumber gf disasters year there 1s  long story of
Cross (1930) has recorded 100 patients among whom 11 died

There were an additional 9 1n whom exploration only was under

taken but satisfactory results were achieved in 71 nstances

Clagett (1951) reported that out of 70 patients with coarctation

nothing could be done in 8  The operative mortality 1n th

was 7 per cent 19 series

Abnormality of the Aortic Ring  Abnormnlhities mn the formation
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culties with vision and gddiness are the predomnant features
The reason for the hypatension 5 not only mechmical it s
probably due m part to the reduced blood supply to the hidnevs
over & period of yeuws  Renal function howeser may be normal
because o lrge collaternl system will have developed n the mter
costal and mternal mammany vesselz to trv and connect the
airculation above and bedow the eorretation

The tortuous and dilated mtercostal v essels m1y produce pressure
notehing or erosion of the wndcr surfaces of the ribs, usually between
second and hfth or sixth  About the same time as svmptoms oceur
m early adult bfe the aorta develops atheromatous changes which
influence surgery considerably <ince sutures may not hold m arers
so dsmaged In untrented cases death oeccurs before muddle age
from cerebral haemorrhage rupture of the heart or great veseels or
some similar eatastrophe due ta gross hypertension

Treatment  Operatine trentment consists m exasing the eonrcta
nion and restoring the ontinuity of the 1orta by direet end to end
sutures or graft  Many of the onginnl surgical attempts were made
on people who had symptoms and 1t his become apparent that many
of these had well marhed sclerotie changes m the sorty  The
difficultzes which resulted have led to the view that 1f operition &
to be performed 1t should be done in early childhood nd certamly
before eighteen or mmcteen years of age  fn theso cases the tissues
are soft the divided ends of worts can be mobihized and the sutures
hold well  Beyond this age the cnormous dilatation of the aortt
which brings the subclavian artery practically flush on to the
coarctation gives nse to techmeal difficulties 1if there 15 4 gap that
cannot be eamly bnidged  One method for dealing with a wide gap
has been ntroduced by Gross {1951) who uses a human aortie grift
and ths allows restoration of contnwty without tension In a
series of nmeteen operations there were two deaths The ultimate
fate of the graft is not determined but 1t has held successfully for
at Jeast three vears The use of grafts has mncreascd the scope of
treatment since the junction can be effected without tension and
15 applicable to older pitients

The operation consists of 4 wide left thoracotomy a procedure
that is extremely blootdy owiny to the dilated and tortuous arterses,
wd then o prolonged and detatled dissection of the coarctation
and the aorta cither side of 1t One or more intereostal arterses
may hve to be dnaded  Clamps are applied to the aorts while the
coarctation s resected and an end to end yunetion, using an e\ erting
shiteh 15 made between the cut ends A contmuous suture mter
rupted stx or seven times during the anastomoss is usually ¢ffectine
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with loss af heart sounds and a radiologieally “stsll  heart with
rapidly fuling circulation suggests urgent operation An mesion
to the left of the mid line with excision of a short Iength of one of
the lower costal cartilages res eals the tense bulng and purple s1e
This1s mersed and the blood gushes forth and the wound m the heart
1 then exposed controlled by diatal pressure and sutured

If the crrcumstances are not so urgent, or if the patint hing
wurvived the mitial mjury by somc hours aspration of the pen
cardium can be undertahen and repeated as often as required
This treatment 13 bised on the assumption that the wound m the
heart 1f not rapidlv lethal will scal atself off

Published experience with heart wounds does not only rifer to
war mjunes but to el practice where Bigger (1939) collected
141 caces largely from the Southern States of the US A

Subacute Tampanade Subnewte tomponade due to cxcessiie
pericardial flnd usunlly results from a tubcreulous cffusion, some
times on 1ts own or sometimes as pt of a polyserositis  With
gridual cardine compression the pulse volume 19 reduced and on
the shghtest exertion there 1s marhed taehyeardia, at the same time
the mability of the heart to relan fully produces a steadily nsing
venous pressure  Repeated aspiration 13 usually sufficient to chech
the 1immedinte effects of pressure but the site for aspiration 15 not
alwayvs made suffiently clear  Aspiration anteriorly m the ter
costal spaces may well puncture the pleura and even lung and the
proxumity of the descending branch of the left coronary artery on
the heart surface should be borne m mind cvery time the sharp
needle pont 15 Iving within the pericardim  The presence of the
mternal mammary artery close to the sternum 18 another source of
danger The correct site though 1t 1s techmcally more dufficult 1s
betwecn the arphisternum and left costal margin passing the necdle
obliquely upwards through the muscles but outside the peritoneum
to reach the diaphragm ~ Here the thickness of this muscle can be
felt and the needle will enter the pericardium m & safe region
The angle of the needle with the tbdomimal wall 1s about 20 degrees
and 1f the operation 15 likely to be repeated the site of a successful
aspiration and depth should be carefully recorded

-

Constrictive Penicarditts v

Chronte compression of the heart 18 exemplified by constrictive
periearditis which almost imvarnably 15 the end result of o tuber
culous infeetion of the pericardmm  Rheumatic fover mnever
produces this condition and though 1t may amse as a result of
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of the rrta and great vessels though not common are of yaned
character  Lhe aortic arch may be dupheated, there may be vrght
sided aortie arch with a left igymentum arteriosum, the mnominate
artery may be anomalous with branches crossing to the opposite
sile and the common carotid and subelasin cin take unusual
courses  These abnormalities are not mmportant unfess they cuse
pressure and they oniv produce climici signs and symptoms if
they compress or distort the @sophagus and trachen Frequently
the double aorta or anomalous vessel prsses i such o way that this
pressure oceurs  Gross and Neuhauser {(1951) have deseribed forty
examples of this type of lesion

Svmptoms may oceur in early hfe or may only desvelop as years
go by  Asthmatic attacks or difficulty in swllowing are common
features and radiologicnl and endoscopic mvestigations m iy reved!
a soft stricture’ or an mndentation

Treytment 1s only necessary 1f the symptoms are severe  Some
cluldren lose their symptoms as they grow older, but others require
attention 1 view of threatened asphywn or dysphagia  Anglo
cardiogriphy mav gue valuable mformation as to the ude for
approiching the medstmum  Yhen the obstruction has been
defined the ongm and course of the vessels must be determimed
Before the constricting artery 13 divided 1t should be temporarily
clamped to see if there 13 an adeguate carotid supply  ususlly the
smaller mb can be severed i the ease of a double aortic arch, but
the carotid and subclavinn vessels may have an anomalous course

ACQUIRED HEART DISEASE
Cardiac Compression

Acute Tamponade  Acute cardiac compression 13 most commonly
seen with penetrating wounds of the heart  If the flowang blood
cannot escipe from the penicardium this mereasmg and enclosed
mass hinders the ontput of the heart  The blood pressure falls and
the pulse rate nses until the heart 18 brought to a standstill or the
hemorrhage cerses  This only applies if the pericardium 1 ntact
Lecause 1f the sac 18 torn the eseping blood passes into the pleural
cavity and the signs are those of conccaled internal hemorrhage
and not of cardme compression  Fluoroscopy prosvides a most
valuable hagnostic md & case with tamponade showing n enlarged
rounded and plet bile heart shadow

Treatment usually depends on the speed with which surgery calt
pbe made 2vatlable to the patient A stab wound in the pericardium
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even absent  The ongmal deseription of a small quiet heart a4 not
always aceurate smee the thichened pencirdiem may add to the
overall dnmeter of the heart shadow , /the loss of movement 1s the
cssentinl feature

Treatment  Medieal treatment can do much to stabilize the 1l
patient, but can do nothing towards permanent eure, which must
remamn a surgierl problem  In the curlv stagcs of pencarchial
involvement chemotheraps  notably streptomyem has been held
to hasten the process of resolution and to allow earkier operation
than would have otherwice been the case The writer has however
fuled to find ny benefit from this form of treatment  Churchill
(1936) and others mncluding the wrter, hase always felt that the
essential defect was fulure of the ventricular dinstole, n feature
deseribed by Richard Lower 300 vears ngo  The theory that the
constriction was based on narrowing of the ven-e ey e was recently
advoeated agun by Holman (1931) whose work has attracted
considerable attention  Agaunst this conception of venous obstrue
tion 1 number of cntheter and angioeardiographie studies have been
curied out i which it has been shown that the pressure in both
sent cave atnum and hepatic vens 13 the same and that the
opaque solution shows no obstruction n the course of the great
veins  If the theory of fulure of ventricular diastole 13 accepted
then the operation must primanly mim 2t freeing the ventrieles
Tdeally the whole heart should be freed but this 1s impractieable at
one operation once a%av from the surface of the ientricles
dissection of a firmly adherent pericardium ean become 2 hazardous
undertaking over the thin walls of the atra and greit vems

Carlier operations which aimed at an extrapleural exposure have
largely given place to a formal left teanspleurat approach  Through
the anterior or posterior ncision the pericardium 15 exposed after
the lung has been allowed to retract and the white thickened
membrane of the fused pericardil Iyers 15 ewtiousty ineised untid
the level of the actual heart muscle 15 reached This coverng 1s
removed over as wide an area as posible tahng eare to voud
coronary vesvels It 1s not alwnys practicable to find the correct
Iayer at the first inmision and frequently only the panetal laver 1s
exased thinking that the whele perieardium has been removed
o operation 15 complete of the visceral lnyer stays behind

Pericardiectomy even if only performed over a smill area cin
give considerable improvement but whereas there 1s no evidence
that the hieart muscle itself 1s dise1sed the greatest eare has to be
exercised during the operation since the heart tends to rregulanties
and sudden arrest  Holman (1951} adyecates exposing the heart by
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multiple secondary depoats and other rare causes the myonty of
eages will ultimately reseal evidence of tuberculous orgin

Three types of constriction exn be defined —

1 The diccase starts as a penerditis with effusion and as the
cffuston thichens the panietal and visceral Inyers of the pencardium
become adherent  Then the vigorous and unrelenting, contraction
of tuberculous scar fissue in the course of time completes the
constriction round the heart

2 Tins type onmmnates as pat of o polvserositis with all the
scrous enitices bemng mvolved  The pencardial mvolvement 1
only one factor 1 the disense process but n time, 1f the patient
does not dic from dissermnated tubereulois, perteardial constrction
dommntes the petare /

3 This group of pitwnts covers those m which the onset of the
condition 15 not recognized and the prtient presents the established
chneal foatures of constriction with symptoms that have been
present for months or vewrs  Calufieation 18 common in these
ces nd they are usually dingnosed 10 middle age and mav show
ewdne ieregulantics Che term stone heart 18 not maptly
apphed to cases m which the ¢almfication 1s gross

Andrews Tichenng and Scllors (1948) nnaly.ed a sertes of 37
patients with constrictive pertenrditis and of these 4 were shown
£ huve ongmated m weute tuberculous pertearditis 16 folloved 2
tuberculous polyserositis and 11 presented with the established
syndrome  Malignmnt metastasis ed for the r
The writers could find no cvidence that suppurative pencurditis
led to constriction

The climed features are traditionally divided nto threc
groups —

1 Above the hert the raised v enous pressurc 1s observed in the
engorged jugulir vens which arc distended nhove the normal
Limits i the nech and assocrited with shght faeal cedemt and
congestion of the arms

2" Below the level of the hert aseites and enlargement of the
Iver are the predominant features «dema of the legs being less
common partieulatly if the patient has been in bed In tho past
many mistahen diagnoses hw¢ ansen the ascites beng attnbuted
1o currhoss of the Iner but simnce clmeins have become more 1ware
of the frequency of constrietive pemearditis these errors are now
less frequent

3 The final feature concerns the heart yself and though heart
sounds may be hewud and s beating felt, fluoroscopy nd
kymography will show that 1ts movement 13 greatly reduced or
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do not function as rigad flaps but Toose biffow g structurcs whtch
squecze together on closing,  The chordv tendiner are i two fan
shaped g roups ansing from the papillary muscles and bemgg attachied
to the margms of the valve cusps  These may be mvolved i the
rheumatsc diseace process and beeome shortened, distorted and even
fused while the valve edges become ndherent and firmly orgamized
round the margins of the stenotic opening  Calerfieation may also
oceur The onifice as found at operation 13 remarkably constant n
size about 10 X 05t0 075 em
Three types of stenoss are commonly encountered —

1 The cusps are hghtlv fused except at the stenotic opening
where there 1s a thickemng at the edges corresponding to the
attrchments of the most direct and promment chorde  Involvement
and contracture of the chorda 1s shight and apirt from the thickening
the commissures are oniy hghtly adherent and can be spht easily

2 Similar to the first group, but with one commissure (or line of
valve fusion) and the chordwe being 50 heavtly thichened and fibrosed
that 1t cannot be dinided  Thus usually occurs round the posterior
commssure

3 The cusps and chord® arc so shortened and contracted that
the fused valves are dragged mto o funnel shape or “fish mouth
opening which cannot be 1mproved by any mech inieal procedure
except dilatation  Splitting of the commissures 13 impracticable
and 1 any cast the valve would not move as the chordx are so
shortened

Brock (1952) i an important communication has described the
valve onifice as being divided 1nto a flat central blood channel and
two more oblique supporting parts The most important points of
attachment of the chordze are regarded as bemng the primary pomnts
of fusion 1n some cases and are sigmificant i producing a small and
constant size of opemng if stenosis occurs

The aum of the operation 1s to split or divide the fused cusps along
the hines of the commssures and 1f the chordx are undamaged
some approach to normal valve action may be achieved The
antenor or aortic cusp must not be mjured since this guards the
mtral orifice from reflux during ventrieular systole  Should mitral
stenoss be conyerted into a gross regurgitation the condition of the
patient may be made worse than before the operation

Hamodynamics  Many mestigations have been carred out to
study the hemodynamics of mitral stenosis In simple terms the
stenosed valve prevents the onflow of an adequate 1olume of blood
mto the left ventricle The output 1s therefore below normal and
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sphiting the sternum longitudinally snd avoiding entening the
pleural cvaties  This appronch maes o good exposure to the right
atrum and vene cave  Packets of cascous matersal and calerfication
may add considerably to the difficulties

The results of perreardicctomy are gratifying  The operation
mortabty  due gy to cardine arrest during the induction of
anesthesin 18 appreewable but the survisors show 1 reduced venous
pressure and are capable of considerable physieal acfivsties  Cardine
irregularities tend to persist but recurrence of the constriction 18
unknown though an mcomplete mntial operation can be ymproved
by 1 further peneardind exeision using another approach

There are no clear views as to the timing of operation  The
pencardm of cxosed paghteen months 40 two years after the onset
of periewrditis usually comes away clearly from the heart musele
but if the operation 18 performed earher there 13 some uncertainty
s to the fualty with which the visceral Inyer can be remosed

Mitral Stenosis

Fifty years ago Lander Brunton suggested that the narrowed
mitral onfice might be reheved by direct surgers but 1t was not
until twenty five years Jater that Sonttar successfully operated on
apatient  The view that the rheumatie affection of the myocardum
W13 more important than the mechameal obstruction unfortunately
preciuded further progress unti the last few vears when Bardey and
Harhen in the Umted States and Broch m Groit Brtam showed
that surgical tre tment w1s possible

In 2dshtion to n direct attach on the valve, a venous anastomotie
procedure has been carried out with some suceess prticularly m
cases with repeated attichs of pulmonary odema The operation
consists m jomng o branch of the pulmonary vemn (the upper
branch of the mnferior pulmonary vein) to the azygos vew The
blood from the congested lung escapes mto the systemie vemn and
relieves some of the pressure in the pulmonary aremt  Lhe anasto
mows 1n these cases does not always remam patent and the value
of this operation has been overshadoned by the greater smecess of
valvotomv  Sweet and Bland (1948) have had some suceess and
& Allames (1951) recorded the vamable fortunes mn sixteen patients

The direct operation m mitral stenosis consists of an approach
through the left atral appendix which 14 opened to adrmt the
finger or some wstrument with which the narroued valve 18 spht
apen The anatomy of the valve shows that there )3 a Jarger and
antero medial leaf and a smaller postero lateral one The valres
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other vahes are unaffceted  Damage to the haart musele should
be mummal  The patint should be voung should have a small
heart with normal rhyvthm should be free of evxlence of thrombowusg
and cmbolism and abotve all ghould have a Tong mterval betwen
rheumatic actnaty and the tume of operation  Nocturnal dsspneea
and other evidcnee of pulmonary hypertension are positive indiea
tions for operation when added to progressnve disabiity and loss of
evercise tolerince It 19 difficult to fulfil these enterin and the
patient sclected 1s usually one between the age of twenty to fifty
vears with emphass on the thirty to forty vear group  the heart
1s often enlarged and of an wregular rhvthm and a history of
pulmoniry or cerebral embolism are among the direct indientions
for valvotomyv  Most patients operated on have had attachs of
pulmonary ademt and many suffer from recurrent hemoptyses

1o 100 Mitral valvotomy
Disgrammatic representa
tion of valies to show
arrangements of chorde to
the vahve cusp edges  On
right method of perform
ing saliotomy with the
finger

VENTRICLE

The average ease submitted for assessment may seem unsuitable on
first sight but after 1 prolonged period of bed rest and medieal
treatment with 2 low salt diet and digitahs when necessary, the
tendency to congestive heart farllure 13 dimimished and o severely
disabled patient mav finally become 4 reasomible subject for
operation

Operative Treatment The operation consists i a  Jeft
thoracotomy  The pericardium 18 then freely opened to revenl an
enlarged left atra) appendix  The pulmonary artery s much
bipger and more tense than normal as also are the pulmonary vemns
If there 15 no clot m the appendix a clmp 1s applied to 1ts base and
the tip or sude 15 mneiscd so as to permut cntry of the night index
finger the usc of control sutures bang optional  The finger 13 then
prssed nto the atrium s the clamp s released the edges of the
menston fitting firmly enough round the finger to prevent blood loss
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the sorts remams small which 1s consistent with the thin and rather
underdeveloped condition of the prtient  Belund the stenoss there
18 an enlirged and somctimes enormous atrium from shich the
pressure s referred back on to the pulmonary veins and thence
through the cipillary bed to the pulmonary arteries nnd right
ventriele  The pressure i the pulmonary artery steadily nses as
the disease pragresses and hypertraphy of the night ventricle results
This pulmonary hypertension 13 exaggerated on exeraise and may
reach a figure of over 100 mm Hg If this persiats for any length
of tsme, seccondary changes will deselop i the small veseels of the
lung and lead to permanent pulmonary hypertension Sudden
peths of pulmonary hypertension assoczated with inabihty of the
vemns and left auricle to carry off the blood flow contribute to attachs
of pul ry cedemn  progressie enlurg t of the right ventnicle
will ultimately Jead to congestise heart faslure

Catheter studies play & considerable part in assessing the scverty
of the disorder the tip of the eatheter metsuring the pressure within
the right ventricle pulmonary artery and pulmonary eapillary bed
The presence of unduly rawsed figures confirms the seventy of the
stenosts and the necessity for operation, but there 18 no guarantee
that satisfactory valvotomy will fower the pulmonary pressure to
its normal lovel  In any case the post operative readmgs should
not be tahen for at least six months after valvotomy  Even then
it may be found that i some cases the figures will have fallen
appreciably while m others where the chcal result 1 good there
has been Iittle Jowermng 1 the pulmonary artery pressure Indeed
one of the remarhable features 1s the unpredictable effect of
vahotomy a shght eniarg: of the onfice gives &
good chimeal result whereas mn others where the 1ahie action 15
almost reconstituted the effect 1s far less dramatic  Surgeons
operatng on these patients have noted 2 remarhable constancy m
the size of the stenotic opening  As has been stated it measures
about 10 by 05 cm  and this would appear to be the entiwcal s1ze
compatible with life  If a slight mecrease 1 made m the size of the
ontfice 1t may temporartly allow an adequate blood flow or such an
smproved flow that reheves many symptoms Ideally a full aized
openang with mobile valve flaps should be aimed at but this s not
always possible and the surgeon who 13 dissatisfied with the
mechanical sude of the valyotomy mas be pleasantly surprised % ith
the cliucal result

Selection The <election of patients smtable for this operation
35 far from easy The operation ideally should be performed on
patients n whom the mitral stenosis 18 the dominant factor amnd
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other valves are unaffeeted  Damage to the heart muscle should
be mummal  The patient should be voung should have a rmall
heart with normal thy thm, should be free of evidence of thrombosis
and embolism and above all #hould have a long mterval between
rheumatic activaty and the time of operation Nocturnal dyspnaa
and other evidence of pulmonary hy pertension are positive indien
tions for operition when added to progressive disabthty and loss of
exerese tolermnee It 18 chfficult to fulfil these enterin and the
patient selected 15 usually one between the age of twenty to fifty
vears with emphasis on the thirts to forts veir group , the heart
15 often enlirged and of an srrcgular thyvthm, and o Instory of
pulmonary or cerebril embolism are among the dircet mdieations
far valvotomv  Most patints operated on have had attacks of
pulmonary dema nd many suffer from recurrent hemopty<es

¥1c 100 Mitral vahotomy
Diagrammatic representa
tion of valies to show
arrangements of chordx to
the valve cusp edges  On
night method of perform
g sahiotomy with the
finger

VENTRICLE

The averige c1se submitted for 1ssessment may seem unswitable on
first sight but after a prolonged period of bed rest and medical
treatment with 2 Iow salt diet and digitalis when necessary the
tendency to congestive heart failure 15 dumimshed and a severely
disabled patient may finally become a reasonable subject for
operation

Operative Treatment The operation consists m a Jleft
thoracotomy  The pencardium 13 then freely opened to reveal an
enlarged left atral appendix  The pulmonary artery 1s much
Ingger and more tense than normal as also are the pulmonary vesns
If there 15 no clot mn the appendix & clamp 13 apphed to 1ts base and
the tip or smide 15 ncised 50 as to permit entry of the night index
finger the use of control sutures bemng optional  The finger 1s then
passed nto the atrium as the clump 15 released the edges of the
masion fitting firmly enough round the finger to present Tnlood loss
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The finger tip feels for the roughened edges of the stenosed opening
and using furds copssderible pressure the commissures wre sphit
n & postero medial and 1n antero lateral direction out to the vale
ring  If the structures are too tough or firm to be torn a hnife ke
wnstrament attached to the finger e be used to make 2 preluminary
wmasion  The operation 55 not one of dilatation but of sphtting or
tearmg worhng damage to the antenor leaf  The finger should
not obstruet the blood flow for more than two or three beats 1t a
time  On completion the finger 15 withdrwn as the cdamp is
reapphied and the maston closed by simple suture

If the atnnl appendix 13 too small to admit the finger or if 1t
18 the site of 1 he1vy thramboss access to the valhve my be pamed
through the dilated pulmonary vem trunh, or even through meston
m the atrinl wall

The nsh of blood Joss 15 oby 1ous should the opeming into the thin
walled atrum spht ov tear but 1t s unwsnal for & hemorrhage to be
wncontrollable if care 15 tahen  The response of the heart to the
actual mampulation can be grotesque with periods of arrest tacht
earth and ectopre beats but if the handhing 15 gentle and procam
18 used to reduce myocrrdial umitabihity the situation should be
easily controlled

The post operatn e course 1s usually strughtforn ard so long as the
fung 1s fully and promptly expanded Occaswonally ordinary smus
rhvthm 15 comverted mto aurtenlir fibriflation if there 13 any
pulmonars collapse or access of flmd wsthin the perteardmm or
pleurs  Once the obstruction 13 rebesed the patient feels a sense
of freedom characterized prinespally by loss of tightness in the chest
and within some dvs the shortness of breath is obiously relieved
and patients may even be able to sleep Jving flat

Results  The results are gratfiing the mortahty m the larger
published series of cases vares between 6 and 11 per cent It has
been noticed that with mcreased expemence and selection the
mortality tends to fall  Logan and Turner (1833) report 100 cases
with an operative mortahty of 7 per cent and with good results
more than two thirds  Biher Broch and Campbell (1002} with an
expenience of 100 patients describe carefully the mdications and
selection of patients  There were 13 deaths shortly after operation,
and m a follow up of 30 patients the results six months after
valvotomy showed 33 verv satisfactory results with less good
fanction on 9 oceasions  The writer 1 125 operations has had
4 deaths and good early results :n many cases

Cerebral embolism 15 the biggest cause of disaster apart from a0
oceasional catastrophe on the operating table This complication
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13 regarderd s so sertous by Bades ind others that they temporants
acclude the mnommite wd left common cirotid arteries durmg
the sntracardine manipulition, so that any distodged embolus will
not have access to the brun A torn anterior cusp will Iend to
revere regu gstatson, which eannot be compensated

The sy mptomatic relief i a successfal e1se 13 drimatsc and bed
ndden patients can become ambulatory within 1 week or twe
The average disabled case who could enly just walh about slowly 18
often able to return to houseworh shopping or a reasonable degree
of activity and the question of recurrence of the stenosis, though
not answered finally would appear to depend on the quiescence of
the sheumatic process  ypersmental evidence suggests that any
raw surface wathin the hieart will become raprdly endothehahized
possibly within two or three dags  if the valie flaps are moving
freely and do not show raw surfaces it would seem that the chance
of their secondary ndherence 19 small but tlis 19 2 pomt that fume
alone will determine

The psychological or fanctiopal clement in mitril disease 1
important  Unnecessary i ~hiham 18 common and an operitron
even though not successful may give mmprovement which cannot
entirely be attributed to the 1 1 benefit Prel v
medieal trextment and the psychological reliof may have played a
large part sn the good result of some operations  Per contra a good
mechanical result may not be associated with the degree of progress
expected if the patient cannot reheve herself from  cardime
msahidism

One important 1spect of mutral disease 15 the volume of work
that may result if the early successes of vahotomy are mamtamed
Pant Wood has estimated that withm the age group of twenty to
forty there are 150000 cases i tiis country of rheumatic heart
disease with mitral stenosis as 1« prominent feature and he suggests
that posmbly holf these will requwe valvotom) sooner or fater
This estimate may be on the high side but 1t 1s & factor which needs
consideration

Mitral regurgitation has been treated by threading a length of
Inving tissue loosely across the deficiency €o that the strip sags mnto
the ventricle dunng auricular systole but obstructs i when the
ventnicle contracts  If the graft can be hooked or sewn to the edge
of the anterior cusp it ¢in be used to tighten the valve and reduce
the opening  Cgrdon Murray (1950) has used a vemn turned mside
out threaded over the palmans longus tendon and Baiey (19531}
uses a pedicled tube of pericardium sutured so that the serous edges
are outwards He reports 7 cases with smprosement in all but 1
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The stnp 13 passed mto one ade of the auncle and out tho other
with a finger ntroduced through the appendix guiding the passage
through the left auricle  Logan (19%2) hias recently recorded 11
cices with good results m most enses  Brock's view regarding
regurgitation as a severe form of destructive valutis suggests that
mitral ncompetence which 1s produeing symptoms apart from any
co eustent stenosis may be very difficult to treat
Aortic incompetence 15 treated on the same prineiple a3 above a
loose strip bemng threaded through the nortic wall well above the
valve A preluminary report has recently been made concerning
the msertion of a plastic non return valve into the aorta above the
defective valve with o gratify ing early result
Aortic stenosis affords a more difficult problem than mtral
stenosts becuse of the anatomy of the aortic valve and 1its patho
logweal distortion  Bailev (1952) showed how the valve can be
meised and dilated by mstruments introduced through the left
ventricle and also used a retrograde method mn which a dilator 1s
passed downwards through the mght common carotid or right
subelayian artersy mnto the 1scending aorta and thence to the stenosts
These operations are not without danger and if the valve nng 1s
disrupted the coronary yessel supply may be jeopardized, and at
the same time incompetence results Dilatation or 1nession of the
anterior cusp would seem to be the safest procedure Brock (1950)
has approached the valve through a cardioscope mtroduced from
above Some of the results can be regirded as sitisfactory but
the pathological changes m the valie make the possibilities of
surgery much smaller than with mitral stenosis
Patent interatrial defects have been closed by mvaginating the
atrial appendix snto the-auricle itself and securing 1t to the edges
of the septum by sutures  This 13 only practicable if the apening
has a lower edge but again followmng the prmerple of mitral surgery
a finger mtroduced nto the auricle assists the manipulation con
sieribly A well  consisting of & rabber funnel sutured to th
opened atrial appendix has been used by Gross (1932) The (I; (',f‘
of the well prevents the blood from escapmng an ™
mantpulations are carried out
funnel  Plistic plates or she
to help 1n 1ts closure
Patent mterventricular defects
Murry (1948) by threading
across the yventricle walls

el the sur, 3!
by finger and instrument throu_k tf »
ets have been sutured mto the et

have been treated by € o1 -
T’stnps of f15at Nata oft Blar peed
Tewon s comphented 1 he procedure could not be Lot ¢ pin
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may base to awmt developments of heart Jung machmes or
hypothermis

Myocardial Ischaenua

Coranary artery disease remuns one of the greatest challenges to
medienl reienee  In Englind and Wales the Registrar General s
Report Lives a figure of 36 640 deaths due to this couse m 1948
The figure was 15409 m 1538 The dummshing biood supph
ultimately leads to death of the heart muscle, 1nd the hife of the
patient largely depends on the extent of this mfiretion  Yoreaver,
there 19 the probability that mn the course of time further damage
will follow and hidl the prtient

Beck {1943) has mtroduced the et of a “trgger  mechansm
by which a small amount of sehremin added to a muscle already
deprived of its full blood supply precipstates the full disaster of
imnfarction I per confra o small addstional blood supply cn be
provided the tragedy may be postponed and many types of operation
have heen wmtrodaced to try and prouide a supplementars blood
supply to the myocurdium to prevent immediate necrosis or to
reduce the nish of further epsodes  Grafts applied to the heart
hwve been used m a variety of forms but the success of these has
been hmited and attention has turned to trymg to contert coronary
vems nto arterial channels

Myocardial Grafting  The ongmal worh on grafting was carnied
out 2 number of years ago by Bech (1538) and by O Shaughness
(1937} the former using musele and the Iatter omentum and lung
For muscle grafting 1n antertor approach was used snd after the
heart surface w1s exposed intercostal musele bundles and pectoral
muscle was applied to the seanfied hewrs to which they became
adherent O Shaughnessy s omental graft consisted m bringing
omentum into the chest through the diapheagm and apply ing it to
the lateral aspeet of the bare hieart and whereas the ongmal results
seemed satisfactory the operation did not have popular support
Pecently Mason (1951) has produced results shich suggest further
eonsideration of this method 13 ishieated  In 2 series of 30 opera
tions many results were regarded s grung satisfactory smproe
ment 11 died shortly ifter interyention but the patents selected
were regarded as cardiac derelicts

A more smple tvpe of grft comes from use of the pmetaf
pemcardium ateelf  Penoudind whesons e hnown to bleed freeh
from the heart end 1fter thev arve divided and thetr artifietnl produe
tson hag been adiacated by wung shestos pouder tele or bone
dust (hang 1641} The advantages of this tvpe of procedure 1S that
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the operition 1s a Fmall and simple one exposing the perieardm
through a linuted mewon and myeetimg the foreign material
Firm adhestons are produced  but the functional results are not
entirely «atisfictors  Thompson and Rasbeek (1949) clmm that
adhesions produced by the introduction of tale powder gave
improvement n 70 per cent out of thirty six patients  there were
s\ deaths

A more tecent muovation 1s the use of a blood vesscl implanted
mto the heart musele  The mternal mammary artery 13 freed from
1ts branehes and the divided distal end 15 buried for o centimetre
or two mn the mvocardium  Vineburg (1951) has carried out this
operation on five oceasions I perimental work suggests that in
this as in other grafting operttions, blood yessels bud out from the
graft into the heart musele and provide some additional blood
supply

The cnties of grafting infer that any new blood vessels only
supply a local superfienl arer and do not penetrate mto the deeper
layers of the heart muscle which are function<llv more important
Also 1n assessing the results of these operations 1t 1s difficult to
discount the beneficinl effects of prolonged medical treatment and
rest which are mevitably a prehmmary to surgery In spite of =
number of successes from all these different methods grafting does
not seem to have given a satisfictory nswer to the problem

Coronary Vemn Operations  The left coronary artery 1s the vessel
of supply for the left entricle which returns about hnlf its flow nto
the coronary smus  This contrasts with the right coronary vessels
whose venous return 15 largely into the Thebesian system  There
are also commumications with the heart chambers by smus like
spaces and the capillaries connect freely with arteries vens and
these spaces It 1s therefore possible that blood can flow from one
part of the coronars system to another  On this general basis two
surgical procedures have been considered—obstruction of the
coronary smus and  arterilization  of the coronary vems

If the coronary sinus 15 hgated the venous return from the
myocardium will be obstructed and the s essels engorged  The
vens and capillarics are dilited and more blood than normal 1s
retuned m the heart muscle Tn this way 1t 15 thought possible
that potentially 1schemie areas will not be draned so quekly  On
the other hand Blalock (1950) hs pomted out that complete
obstruction of the sius may fed to gross congestion of the deeper
layers of the musclc with petechual hemorrhages in the endocardium
As a result expeniments mming at partil obstruetion of the yenous
return hase been regarded 1s more satisfactory  Fauteux (1951)
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has combmed coronary smus occlusion with perarterial strippmng
of the main coronary arteries, with the object of combimng dilata

tion with venous congestion  He performed this operation seventy

ught times with sivteen denths and good results are elumed m
patients between thirty siv and fifty two vears of age  Bech (1951)

who has worl ed for years with the problem has recently devised a
complicited and ingemous procedure which ams at partal
arterialization of the venous channels An anastomotic channel 18
constructed between the aorta and the coronary sinus using a free
ven graft (tahen from the nrm) to bridge the short gap between
these structures  The vemn graft 1s sutured to the side of the aorta
with a 4 mm opemng and then implanted into the coronarsy sinus
If the force of this shunt 1s too great for the heart vems to suppert,
the opening on the heart side 1s reduced at a later operation by

Fio 108 \rtcnalization of the cor
onary vems (Bechs operation) A
free vemn graft 1s sutured between
the descending aorta and the coron
ary ainus_ A fine clamp (Pott 8 type)
secures the sinus wlile the ans to
mows 15 performed

closing the coronary vemn to 3 or 4 mm  The imtial suceesses of this
procedure suggest that 1t gives as Jet the greatest promst of hope
1 this vast problem

Gordon Murray (1950) has stressed the danger of p-\mdoxlcal
systole of an infarcted area of myocardium  The 1scheemic muscle
1s flacad and when the ventricle contrncts this aren distends
pasanely causing considerable loss m the ventricular output In
experimental ammals he used exeision and suture of the arey to
mmprove this deficiency and more recently Allen (1951) has shown
that  splinting  the nfarcted surface improves the cardiie
function

Symptomatic Relief The relief of the pan of angnn pectorss
has received considerable attention and detailed studies of the
apparent nerve pathway here led to the supposition that the mfertor
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cervical and upper five thoraaie pangha are the areas through which
pun fibres piss  Aleohol myection if aceurately placed, gives
rehief of pun m a proportion of eases but the procedure 18 not
without msh  Open operation has conmderable advantages, and m
expert hnds ean e safely and aceuratedy performed through an
anterior or posterior mesion  The antersor approach m the bise
of the neck follaws the lines of o plirenie nerve operation but the
acalenus anticus musele 18 divided to expose the sympathetic chain
whose Jower gangh are reached by retraction of the apex of the
pleural eavity forwards  The posterior approach 13 a more extensiye
operation but the lower gangha arc more readily exposed and the
anatomy of the sympathetic chain more easily defined In amy
case the operation must be carried out on both sides but in spite
of the clums made for the success of sympathectom) the operation
15 not widely used

Congestite heart farlure has been treated successfully on occastons
by ligation of the nferior venu eavt It 1s held that the exclusion
of a considerable yolume of blood from the right heart reduces the
load on the heart and leads to considerable allev1ation of symptoms
Severe congestion of the lower extremties follows the higature, but
this subsides slowly

The wnfertor vena casa 13 vpproached from an oblique ncision m
the loimn  The operation 18 popular 1n Latin America, and from
France d Allames and hus colleagues {1950) report 39 successes in a
series of 55 cases

Aneurysms

Intrathoracic ancurysms have been treated by a varety of
methods over a number of years Gordon Taylor (1930) has
recorded the collected adventures of surgeons with mmommate
aneurysm Where hgature was the mamstay of treatment W irng
of aortic ancurysm by Colts method has recersed ympetus from
Gniffin and Borrie s (1930) figures 1n which there were good results
m G cases with one death in mine operations  This method 1s smtable
for saccular aneurysms adherent to the chest wall The more
elaborate clectro coagulation methods of Blakemore (1948) huve
had some success in promoting clotting within the sae particularly
if combined with constriction above and below the aneurysm with
polythene tape The use of cellophane strips eneircling the aneurysm
was advocated by Harmson and Chandy m 1943 This material
produces gradual fibrosis but, the operation which entarls a pre
liminary freeing of the aneurysm 1s not without hazard if 1t 1s

adherent to mtrathoracic structures Cellophane wrapping 15
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mdicated n the case of fumform ancurysms and the most smtable
site 15 accordmy to Poppe the descending aorta
A more radieal and potantially morc successful methiod of treat

=2

0)
/ Fia 112 Txcision of aneurysm

/ with restoration of contimmty
/ with a freo arterial graft

>3 ke

A
&
o

Fic 111 Treatmentofsaccularaneurysm Fra 113 Partial excision of &
adherent to the chest wall by Colts saccular aneurysm and repair
wire umbrella or wisp by suture

Frgs 111-113  Aneurysm

ment, may well develop from the use of arterial grafts These ate
undoubtedly superior to plastic forms of vascular protheses and
appear to survive without degeneration they can be stored safely
under special conditions in a *“ deep freeze for twenty five days
The area of the aneurysm can be by passed even if the sac 1s not

excised but m most cases 1t 13 possible to remove or obliterate the
EDWARDS R 4 SURG
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s1¢  The use of short length grafts in treating coarctation has been
established by Gross (1951) and the treatment of aneurysms 1s an
elaboration of this prineiple nvolving longer lengths of grafts
Lam (1950}, Swan (1950} and Broch (1953) have all published
successful cases
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PART IV—THL GLNITO-URINARY SYSTEM
R H O B ROBINSON

INTRODUCTION

RecenT advances m gemto urimary surgery have widened the
field of consersative surgers and stressed the wnportanee of early
diagnosis  Many conditions which in the past led to ireparable
damage can now be mpped m the bud  Infections of the urinary
tract demand thorough investigation which often leads to the
discovery of some unsuspected abnormality the correction of which
18 essential for permanent eradication of the infection  The appro
priate sulphonamide and antibiotics are bactenaidal to all the
common infecting orgamsms aithough some of them, such as pseudo
roonas pyocy aneus and baallus proteus are difficult to destroy

The prognosis n genito unnary tuberculosts has been 1mproved
by the use of streptomy ein and para ammnosalicyhic acid 1sadjuvants
to surgery and In certain cases their usc has avoided the necesaity
for surgical interference  Tsomcotimie hydrazide (1somazid) has not
yet been adequately assessed

The recurrence rate in nephrolithiasis can be lowered by resection
of the stone bearing area n the affected hidney, and phosphatic
stones can sometimes be dissolved by the use of a buffered eitrate
solution solution G It 1s posuble that hyaluromdase may prove
of value i producing the resolution of stones or presventing their
formation

Exact dingnosis of renal lesions has been rendered easer by
aortography, which outlines the vascular pattern of the hidney and
perirenal oxygen msufflation wlich gives a elear outhne of its
exact shape Both these methods can be combmed with simul
taneous pyelography  In some cases the differential dingnosis of
tumour and cyst of the ladney can only be arrved at mn this w ay,
but both methods should only be used if the diagnosis cannot be
armved at by simpler means

Certun cases of anurm or oligur: will oceur m which the corree
tion of the chemistry of the blood and the use of diily g by vanous
methads ncluding the artificial hadney may tide the patient over
.8 entical period  Lower nephron nephrosis tends to recos ery

93
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CHAPTI R NIN
OPLRATIONS ON THE KIDNEY

Posstion of the Patient It 13 essential to have a modern type of
operating table in order to obtam good aceess A table which breaks
n the middle allowing the legs and the therax to be lowered, thus
opening up the costovertebral angle when the patient 1s i the
lateral position gives better access than1s given by a bridge or kadney
pillow under thelomn  Rotation of the trunk 1s controlled by suitable
supports for the pelvis and chest

Surgical Approach to the Kidney In the past ses eral factors have
militated aguinst direct and adequate approach to the hidney, m
particular the fear of sepsis and the fear of opening the pleur: with
resultant collapse of the lung ‘odern anwesthesia and the use of
antibiotics when necessary have made these fears neghgible At
the present time some surgeons have even suggested routine
abdommo thoracic approach to the hidney, having been impressed
with the value of this approach m the surgery of war  This 1pproach
excellent as 1t 1s, should be resers ed however for those cases in which
1t 1s essential owing to the large size or abnormal situation of the
mass to be removed The classical lumbar approach gives poor
access to th(a/lpper pole of the hidney and adrenal, parttcularly on
the left side:

Approach through the Bed of the Twelfth Rib  An meision 5 to
6 inches 1n length 13 made over the long axis of the rib having first
of all carefully checked 1ts presence and length 1n an X ray photo
graph A presjous prelimmary pyelogram gives exact information
as to 1ts relation to the hidney  The 1ncision 1s carmed down to
the b wiath 15 resevied subpenostenlly  The lower edge of the
pleura can be seen n the postero superior end of the wound and
avoided The bed of the nb 1s meised between the eleventh and
twelfth thoracic neurovascular bundles The ncision 18 carried

forwards for a short distance through the muscles of the flank  The
{al;e capsule 13 now exposed and mesed  grong direct neeess to the
1dney
Fey's Approach This 1s somewhat similar, but 1s made through
the bed of the eleventh rb and 18 more tranmatic being virtually
o thoraco abdominal approach Fey admits that n many cases
9,
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provided the patient can be hept alive until tubular receneration
takes place

lany ingzentous operations have been devied to create an slter
native unnare reservorr n place of the bladder the problem bone
to create a resenvorr from whieh there will be no revbsorption of
urman waste products and which will not transmit mfecting ores
nms or back precure to the hadnevs. In cises where the bladder
1~ 100 small efforts have been made to enlarge 1t br 1lea! erafune
and where 1t 1~ too large to reduce it by removing laree parts of
the fundu~  Both thew conceptions mav overlook the fict that the
bladder 1~ only of value if it function 1~ wumpaured  The treatment
of curemomn of the bladder <till constitutes 2 bafiine problem m
the correct chaice of the methods to be used m v particulsr case

There 1~ ~till no acreement on the best method for removing
the enliroed prostate althoush there 1» much better appreciation
of the factor~ which make for safets and sucee~s whatever partrealar
operation 1 carned out

The u~e of cortrone can prevent the formation of dense fibrous
tissue after operation for urethrl stncture and plistic operation
may relieve the patient of the necessaty for repeated dilatations



CHAPTER NN
OPFRATIONS ON THI RIDMNIY

Position of the Patient 1t 1a caaential ta have o madem tape of
opcrating table i onder to obtun pood acecss A tabile w hich hireaka
m the middle allowing the legs and the thorax to be Jowcred thus
opumng up the costovertebral angle whan the patient o the
lateral position v es better aceess than s given by a brdpcor hadne s
pillow under thelom  Rotation of the trunk 1s controlied hy sutable
supports for the pelvis and chiest

Surgical Approach to the Kidney  Tn the past reveral factors have
militated against direet and adequate approach to the hudney
particular the fear of sepais and the fuar of opeming the pleura with
resultant collapse of the lung  Modern antsthesa and the uee of
antibloties when necessary have made these fears nephpable At
the present time some surgeons have oven sugpested routine
abdomino thoracic approich to the hidneyv having been impressed
with the s alue of this approach n the surgers of war - This appronch
excellent as it 13 should be reserved however for those cases i which
1t 18 essential owing to the large size or abnormal situation of the
mass to be removed  The classieal lumbar approach gives poor
access to the upper pole of the Lidnev and adrcnal particularly on
the left md,

Approach through the Bed of the Twelfth Rib  An mesion 5 to
G wnches i length 13 made over the long axis of the b hasing first
of all earcfully cheched 1ts presence and length in an \ ray photo
graph A previous preliminary pyelogram gives exact information
as to its relation to the kadney  The ineision 1s earried down to
the b which 18 resceted subperiosteally  The lower edgo of the
pleura can be seen m the postero superior (nd of the wound and
avoided  The bed of the b 18 meised between the eleventh and
twelfth thoraciec neurovascular bundles  The mason 15 earmied
forwards for a short distance through the museles of the flank  The
false capsule 15 now exposed and mased givang direct aceess to the
kidney

Fey's Approach This 1s somewhat simlar, but 13 made through
the bed of the elcventh nb ond 18 more traumatic being virtnally
& thoraco abdominal approach  Fey admits that n man) cases

2,
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the pleurs 1s unavoidably opencd, and this would appear to be
undesirable i « routine procedure  The meision 18 an angled one
the tip of the eleventh rib forming the apex of the two halves of the
mesion  The costal hmb follows the upper border of the eleventh
rib  The abdommal limb runs downwards and forwards to the iliac
crest The external and internal oblique museles are dnided m the
lIine of the ncsion  The eleventh b 1s stripped of periosteum and
1ts connection to the diaphragm at 1ts tip 1s divaded  The eleventh
b 1s retracted downwards hike 2 lever and the tenth interspace
opened up The ncision 19 completed by dividing the transversus
muscle, when the perirenal fatty capsule 1s 1n full view

OPERATIONS FOR HYDRONEPHROSIS

It 15 now generally agreed that m the pelvic type of idiopathne
hydronephrosis lower polar vessels are seldom the actual cause of
the condition but rather an exaggerating factor of a developmental
error shown by abnormal renal pattern or multiple blood vessels
The wisdom of division of lower polar vessels 13 questionable as 1t
leads to atrophy of the part of the kidney which they supply The
problem has been neatly solved by H Hamilton Stewart who has
elaborated an operation m which the renal vessels are approumated
so that the renal pelvis cannot be snared between two vascular
bundles

Any operation to relieve obstructive hydronephrosis ideally
should avord opening the urmary tract as 1t 1s virtually impossible
to open and drun any part of the urmary tract without producing
transitory infection Plastic procedures combined with temporary
nephrostomy have this defect

Hamilton Stewart’s Operatton Any of the recogmzed lumbar
mcisions may be used The exposure of the hidney 1s followed by
a dissection displaying the aberrant arterv and the uretero pelsic
junction Usually as a result of this dissection the tense hydro
nephrotic sac can be emptied down the ureter by compression but
if necessary the sac can be aspirated with a long fine needle mtro
duced into the pelvis through renal tissue  The lower polar vessels
(artery and ven) should be freed from the sheet of connective tissue
m which they lie so that they can eastlv be rased to a higher lev el
The testicular or ovanan vem may need division on the left sde
The pelvis should now be dissected free on 1ts mner aspect from
the same sheet of connective tissue as above so that the pelvis now
becomes free and 18 1n a surtable condition for phcation if this proves
necessary later The capsule 1s reflected from the front of the upper
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Fie 114 Hydronephrosi
Stowart s operation () {a}
Pro operotne  pyelogram
(6) 1ost operatne  pyele
gram

and lower poles of the hidney and 15 left attached at the conven
free border The 1dney 1s grasped m both hands and the upper
and lower poles are wpproximated ‘The anterior surfaces of the
stripped upper and Jower poles are now brought together so that the
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Lidney reserables a ball i shape  4/0 plain catgut sutures are now
placed through the upper and lower poles to be tied Jater  Hardened
catgut tape 18 now threaded along the new consvex border of the
refashioned kidney, resembling the rim round a wheel The tape
must be quite flat and s fixed with sutures at the front The plam
catgut sutures presiously mserted awe now tied tightly  The tno
pieces of reflected capsule are brought together and sutured

The hidney 15 maumtruned 1 its new position by the hoop of
entgut tape the sutures apposing the anterior poles ind the over
lapping and suturing of the capeule separated from the two poles
If necessary the renal pelvis 1s reduced 1n size by pheation at the
front and back by interrupted ten day 6/0 catgut sutures which do
not penetrate the lumen No attempt 15 made to fix the Lidney

The results over « period of ten years are good The moulding
of the hidney carries the Jower polar vessel upsnards into close rela
tionship with the mamn renal artery thus re establishmg the
anatomieal relationships of infancy  The pelvis and ureter are not
opened at anv time and the arterinl supply of the hidnev 1s not
mterfered vith (Fig 114)

Anderson s Plastic Operation  An anterior mcision 18 used with
the patient in the supine position tilted shghtly to the opposite side
The mesion commences at the tip of the twelfth rb posterorly and
15 carried forwards obliquely to the outer edge of the rectus sheith
The Lidney 1s exposed extraperitoneilly The uretero pelvie junc
tion and upper redundint part of the renal pelvis are resweted
Anatomical relationships are mamtamed by a mlk stay snture n
the upper ureter The method of anastomous employed dispenses
with sphnting and eluninates the rish of stricture formation 2t the
site of anastomosis A pelvie flip 1s turned down from the oy er
pat of the pelvis  The upper two thirds of the opemng thus created
in the renal pelus are closed by 3 continuous 4/0 plamn catgut suture
tahing all the coats  The upper end of the ureter 13 sht dovwnwards
for a distance of 25 to 3 cxn and its edges are anastomosed to the
edges of the aperture n the lower third of the hidney pelvis and to
the edzes of the pelvic flap by a continuous plun 4/0 citgut suture
talang all conts (Fig 115)

The fact that the lower part of the renal pelus 1s turned down
ag a flap ensures that the pelvis 1 drained at its most dependent

art The method also ensures that the new pelvis, which consists
of the pelvie flap and the upper shtt partion of the urcter draimns nto
« ureter which has scar tissue at only one point of the circumference
and which 18 not encirded by a arcumferential sear  Subsequent
contractson of the anastomotic scar cannot cause stenosis of the
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Tumen of the ureter at (N m T 1130 and thusinterfore withdtamage
of the pelvis  Stenows and strictun formation arc inc vitableaf the
wreter 14 cut strught across and ansstomosed dirccthy to noamall
aperture of mmilar mze m the renal pelvis (Lig 11%4)

There 13 no splinting of the anastomoss n anmdwelling eatheter
which 19 agamst all the principles of plwtie procedure aa it leads
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Ti6 11, (a-c) Steps in tho operative proceduro adopted in thiy
cnse and 1n cases of hydronephrosis () \ ty pe of annstomosis
that will lead to poor dramnage and subsequent stricture

(By cvurtesy of Mr J C Anlerson and the Flior  Britush Journal of Urology

to infection and fibrosis at the line of suturc and subsequent stricture
Temporary nephrostomy 1s unnecessary

Renal Sympathectomy This operation 19 indicated for the relief
of pamn due to neuromuscular dysfunction of the calyces and renal
pelvis or sy mpatheticotonus as deseribed by S H and R C 8 Harns
m 1930 and stresscd by Oldham  Hjydronephrosis may be well
marked on intras enous pyelography and there may be definite delay
n emptying of the renal pelvis after retrograde pyelography and
yet on exposure of the kidney there may be no evidence of hydro
nephrosis or mechanical obstruction The operation 13 most satis
factory for the relief of pam but its effects on the abolition of the
functional hydronephrosis are more doubtful Sympathectomy
must be very thorough as 1t has been ponted out by Mtchell that
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ladney resembles & ball in shape  4/0 plan catgut sutures are now
placed through the upper and lower poles to be tied later Hardened
catgut tape 1s now threaded along the new convex border of the
refashioned kidney resembling the rim round a wheel The tape
must lie quite flat and 1s fixed with sutures at the front The plan
catgut sutures previously mserted are now tied tightly The two
preces of reflected capsule are brought together and sutured

The kidney 15 mamtuned m 1ts new position by the hoop of
catgut tape the sutures apposing the interior poles and the over
lapping and suturing of the capsule separated from the two poles
If necessary, the renal pelvis 1s reduced 1n size by plication at the
front and back by interrupted ten day 6/0 catgut sutures which do
not penetrate the lnmen No attempt 13 made to fix the hidney

The results over a period of ten years are good The moulding
of the hadney carries the lower polar vessel upwards into close rela
tionship with the mam renal artery thus re establishing the
anatomical relationships of infancy  The pelvis and ureter are not
opened at any time and the arterial supply of the kidney 1s not
nterfered with (Fig 114)

Anderson’s Plastic Operation  An anterior meision 1s used with
the patient in the supine position tilted shghtly to the opposite side
The mncision commences at the tip of the twelfth rib postersorly and
1s carried forwards obliquely to the outer edge of the rectus sheath
The kidney 1s exposed extrapentoneally The uretero pelvie junc
tion and upper redundant part of the renal pelvis are resected
Anatomical relationships are mamtamed by a silk stay suture 1n
the upper ureter The method of anastomos:s employed dispenses
with splinting and elimnates the rish of stricture formation at the
aite of anistomosis A pelvie flap 1s turned down from the lower
part of the pelvis  The upper two thirds of the openmg thus ereated
1n the renal pelvis are closed by a continuous 4/0 plain catgut suture
tahing all the coats The upper end of the ureter 1s slit downwards
for a distance of 25 to 3 cm and 1ts edges wre anastomosed to the
edges of the aperture m the lower thurd of the hidney pelvis and to
the edges of the pelvie flap by a continuous plamn 4/0 catgut suture
taking all coats (Fig 115)

The fact that the lower part of the renal pelvis 1s turned down
as a flap ensures that the pelvis 15 draned at 1ts most dependent
part The method also ensures that the new pelvis which consists
of the peluic flap and the upper sht portion of the ureter drains into
2 ureter which has scar tissue at onlv one pomt of the eircumference
and which 13 not encireled by a aircumferential scar Subsequent
contraction of the anastomotic scar cannot cause stenosis of the
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sance or by the mdex fingera of the nrastant’s thepel handa
1n the Jatter case the ingers are ko htid that thes aet A chmp
The appheation of o clamp to the renal pediele althouth facthtating
the operation may well evwre damage to the Lewsele el anon large
reries post operntn e thrombosis may occur i same af the cnace

A wedge rescetion 1% earried out after the metal or finger clamp
hins been applied  The apex of the Vs a rule hes along, o line
extendmg neross the hdues from the top of the convex lower
border of the pehvaa  This hine usually preces at nght angles to the
long axs of the central portion of the hudncy but may van slightly
according to the calvecal anatomy and af one of the middic enfyees

Tavenchymeal tubuve Juit
patiiag “deep b the
Contmuaus sufuve

Cc:;u;“m.::s sutuve

\

Sa i"w‘ M:.!w
apéx of the V¥
of the 1echan

hawerf m.
cloted ll!“":l‘::?“:: *
with petds

I16 116 Tartinl nephirectomy

Reseetion of Jower pole
By eourteey of Mr If 1 Stewurf and (he Fditor

Annalsof the § oyt € U ge of Sutjeons
has also to be included i the resection  The aim should be to ent
through the lowest major ealyx as 1t joins with tho padvis The
Jadney flaps should be about 1 1nch n length  The main vessels are
controlled by figure of eight stitches of 40 plain eatgut  Tho clamp
19 releascd from time to time to show the posution of the mun
vessels  Stones are removed from tho pelvis by an meston carried
u;_et%m“y from the opening of the major ealy < along the under surface
:Jht 1:. pelvie The resected wedge of tissuc 18 examined to ace 1f all
M:‘ i ‘ones shown mn the X ray are present  If not the renal pelvis
o) wkngper end of the urcter are eaplored X tays are now tahen
}ndnl:y ;n?lﬁ)m:miﬂ films being placed m direet contact with the
PUNAT A sbsence of stones venified  Any clot 18 removed
he pelvis  If an mewsion has been made m the pelnis, 1t 19



900 OPIrPATIONS ON THI RIDVEY

sympathctie filaments enter the kidney over a wide area and not
only along the renal artery or artencs There does not appear to
be anv sabd argument for decapsulation at the same time The
kidney 1 exposed freely and all pennephric adbesions disided Al
the renal sessels are stpped carcfully working from the aorta
towards the hilum of the kadney  The renal pedss and the upper
mnch of the urcter are also stripped thoroughly of all connectine
tissuc  Oldham has suggested punting the artenes with 10 per cont
phenol as an added hedp At the conclusion nephropexy may be
indicated

The operation has the ment alluded to carlicr of as oiding opening
the urmnary tract or draming 1t temporanly It can of course be
combined with a plastie procedure when on exposure of the hidney
organtc obstruction or a gross hydronephrotie sac arc found

PARTIAL NEPHRECTOMY

The ntroduction of chemotherapy and antibotics have made
congervative surgery of the hadney a practical proposition i cases
where the kidney 18 hnown to be mfected before operation Reae
tionary and sccondary hamorrhage are always dreaded eomphea
tions but now with carcful surgery sddom occur  An indrvidual
can maintam health with a third of the normal amount of functioning
renal tissue, and thorcfore thorough cradication of a discased area
of kidnev 15 possible without jeopardizing health

The operation of partial nephrectomy which meidentally does
not embrace heminephrectomy for double kidney 18 indicated
partseularly m certamn cases of calculus discase It has also been
advocated by Semb for the treatment of certain cases of renal
tubcreulosis

Hamulton Stewart has reported on 101 personal cases of partial
ncphrectomy for renal calculus He points out that the published
recurrence rate after operations for renal caleul s from 15 to 30 per
wnt  Lxtirpation of the discased calyx usually the Jowest m
which the stone or stones form should matemally reduce this high
pereentage of recurrcnces  In btewart’s scries stones were present
n the Jowest calyx in 75 per eent The recurrence rate was 6 8 per
cent 1 all cancs, infoctad and non infected  The exact localization
of caleuln 18 determimned by pre operative X ray photographs and if
snfeetion 18 present switable intibiotic therapy commenced a fow
hours before operation  After free exposurc of the hidney and the
area to be resccted, usually the Jower pole hemostatie control 18
obtamncd by the use of & kidney clamp which grps the Judney sub
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fance of by the mdex fopers of the seactant s claped hnde
In the Iatter case the fingers are &0 ficld that they act as n clamp
The apphetion of a clnp to the renal pedicle although femitating
the operation mav well eatise damage to the veseels and in s large
Femes post opertive thrombosis may occur i some of the eaees

A wedge resection 13 camied out after the metal or finger clamp
1ms been opplied  The apex of the V as a rule lies along o line
extending acrose the hidnes from the top of the cansex fower
Border of the pelise  Thaa line weually presea at nght angles to the
Jong axis of the central portion of the hdney, ut may van slichthy
according 1o the ealieeal suatatms and 1 one of the muddle calvees

Tarenchymal subure just
patsing “deep b the
Conhinuous suture

C:nﬂ»u:;: 2atuve

<l S vy

Saiyx ard m‘,!“
of the V*

L3
a? the sechen ©owest majov cal

cloledt af Ti X
Can ﬁdJ\:lhw 101

Fic 116 Partial nephrectomy Rescetion of lower pole
[Py court sy of Me Il H Stewart ondthe Fd tor  Annals of the Poyat College of 5 rye ns
has also to be included i the resection  The sim should be to cut
through the lowest major ealy< as 1t jons with the pelvis  The
kidney flaps should be about L mnch m length  The man esanls are
controlled by figure of eight stitches of 4/0 plain catgut  The clamp
15 released from time to time to shaw the postion of the mupn
vessels  Stones are removed from the pelvis by an ineision carred
medialls from the opening of the major caly x along the under surface
of the pelvis  The resected wedge of tissue 13 examned to see 1f all
the stones shown m the \ ray are present  If nat the renal pelyis
and the upper end of the ureter are explored "\ 2 38 are now tahen
of the hidney small films bung placed 1 dweet contact with the
kidney and the absence of stones serfied Any clot 13 removed
from the pclvis  If an meision has been made 1n the peluig, 1t 1
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now closed with a fine continuous stitch of 4/0 plun catgut threaded
on a fine round bodied half aircle needle  The stitch 13 continued
along the apex of the V of the section and the opening of the major
calyx thus closed If the pelvis has not been opened the contmuous
suture 13 made along the apex of the section only The faps of
hidney tissue are now brought together by 4/0 catgut sutures
threaded on a round bodied intestnal half circle needle No 6
These are placed 4 inch apart and the same distance from the cut
edge The sutures are passed immediately deep to the continuous
suture along the apex of the section This procedure ensures
obliteration of any dead space at the apex of the section and a good
hold for the sutures Great care should be taken to avord damage
to the flaps and the suturcs must be carefully placed to avad
nterfering with the blood supply The assistant by compression,
brings the flaps together and the stitches ave tied sufficrently tightly
and no more to hold the flaps together Hamostasis1s now complete
The capsule must not be closed, 1t being umportant that any blood
which oozes from the cut surfaces shull escape 1nto the pen renal
space and thence to the esterior The Lidney 1s then replaced m
the top of the renal gpace and a bed 1s made by dissection The
kidney 1s retamed m thus igh poution by suturmg together the
anterior and postertor layers of the renal fascia below 1t to act asa
shng (Fig 116)

A drain 1s mserted below the closed renal fascia and retamned mn
position for five days A Foley s catheter 1s mserted mto the
bladder for twenty four hours to render obvious any hemorrhage
If the urme 1s still infected 1ppropriate tieatment 1s undertahen to
eradicate the mnfection
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CHAPTER \N
IHT BIADDIR AND PROSIAIL
CARCINOMA OF THE BLADDER

Tuy treitment of eiremoma of the hlidder has cvolved along Iincs
familiar m other parta of the bods  but 1< mflueneed by two loeal
fictors namely the Tact that padie ) sureery demands rome altcrna
tne disposal of the urme scercted by the kadnevs and the fact that
Dladder tumours are to a varving degree radiosensitine

The published results of rdie  surgcry have proved dissppomting,
many cases not beng dignosed and subjected to treatment until
the dierse had penetrated the muscle coats and plandulr
metastases have occurred ¥ arler diagnosss 1s essental and radieal
surgery 19 indicated where there are multiple bulhy non penetratmg
tumours and where there are sohtars penetrating tumours wlich
have not progressed to the stage of fixation to the walls of the peluas
It must be remembered, as pomnted out by Masna, that m many
cases of apparently solitary tumour widespread mahgnant mucosal
changes tre present m other parts of the bladder

One stage cystectomy and transplantation of the urcters tq the
aperation of choice asat 1s techmeally casier to earry out a radical
operation for earcinoma an tlhis manner

The bugbear of total cyvstectomy at the present time now that
the immediite operative rishs are not excessive thanks to modern
anwsthesia  blood transfusion and antibioties, 19 the remote com
plication of abnormal renal function  Ternis and Odel, m 1950
drew attention to the occurrence of hyperchloremie acidosis 1
80 per cent of patients who haye been subjected to bilateral urctero
sigmordostomy

Onco the possibility of its onset 18 reahized routine mnvestigation
will disclose the chinges that have oceurred n the blood urea
alkali reserse and blood chlonde Treatment conssts in the
admmstration of alkalies and 1 4 low salt diet  Paradoxically,
the patient must be encouraged to empty the bowel at frequent
ntervals to reduce reabsorption from 1t

Idn r:l;lm) ctaqes palltxlatnc total l(.yqtectomy 13 well warth while
undertal ing to spare the patient the agom
and the 11l eﬁ‘ectspof haemg)rrhage gonios of ropeated strangury

303
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1t 1s doubtful whether drastic extirpation of all the pelvic contents
and the establishment of a wet colostomy as advocated by
Brunschwig 15 ever justifiable as a treatment for carcinoma of the
bladder

The actual technique of the ureterosigmord anastomosis does not
seem to influence the immediate and remote results but whatever
technique may be used 1t 13 essential to avord undue stripping of
the ureter and undue compression 1f 1t 1s buried 1n a tunnel in the
bowel wall

Alternativels  however the results of treatment by radiotherapy
are encouraging particularly now that newer techmques are avail
able Intracavitary radiation with 1sotopes s ndicated when surface
lestons with little tendencs to penetrate the bladder muscle are
present Radicactive cobalt 1s techmeally easter to apply and offers
less risk of contammation than the liquid 1sotope bromine

Topical treatment by open cystostoms diathermy destruction
of the superficial part of the tumour and implantation of 1ts base
with radon seeds combined 1f necessars with transplantation of the
ureter into a different part of the bladder has given encouraging
results The practical difficulty 1s to obtain adequate spacmg of
the seeds and as a result correct dosage Radjoactine tantalum
wire offers an alternative method which overcomes the nsk of
uneten radiation

Teleradsation with high power deep X ray avords the necessity
for opening the bladder with meiitable secondary nfection and
possible persistent fistula  VW1th multiple ponts of entry, 1l effects
of surface radiation can be avoided and the maximum dose deln ered
to the tumour

BENIGN ENLARGEMENT OF THE PROSTATE

The treatment of prostatic obstruction due to bemgn semsle
changes 1n the gland st1ll gives mise to controversy and the searcher
after truth may be confused by the assurance and conviction of
the adsocates of widelv differing methods

Certain basic principles are agreed and no one method of treatment
can ever overcome all the hazards and diffienlties or be equally
applicable 1n every case

In the first place the operation must have a mortality because
we are dealing with an age group m which there 14 an appreciable
natural mortahity apart from any madental operative mterfercnee
Further ahard core of derelicts in whom renal damage has progressed
to such an extent as to make recovery impossible will als avs remait
Therefore such mortality figures as those of Gershom Thompson,
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Wellk and Millin are very ereditable and approactung. the attan
able it Obngously the proportion of bad nsh caseain yanons
cimies hiffors consderabily and must mfluence mortabts figures
quite apart from the gl of indisadual surgeons

The 1deals (o be auned at 1 any operation on the henien prostate
are ng follows

{a) All adenomatous tissue ghonld be romoved without damagc
or removal of any normal prostatie tieatc The suprapubie approach
15 the best 1 this respeet. but any of the recopnized methords earc
fulls carned ont are ratisfactory

(4) The adenomatous tissue should be removed without divading
or dimaging any other tisue durmy, the exposure of the gland
Onl the transurcthral approch ean fulfil this particalar condition
and the hazard to be avouded 18 damage to the urcthr by exeessive
dilatation and prolonged mampulation

(&) The bladder should not be opaned or disturbed, and
agan the transurethral approach 18 the adeal but the rctropubne
and permeal appronch also fulfil tlns requirement  Suprapubic
prostatectomy with immedsate closure does not and may be followed
by leahnge and temporars intorforence wath Bladdcr function

(d) The hmts of the prostatic cwaty should be preserved
although 1t 13 surprising, what liberties can be taken and vet fead to
a good functional result  The retropubic approach had the disadyan
tage of destroving temporaniy the very dense laver m front of the
prostate which binds the bladder to the pelvic floor and affords
the fixed poimnt against which enucleation of the prostate 1s hegun
n the suprapubic approach  The only appreanble false capsulo
of the prostate 15 this dense laver on the antenor surface of the
gland and 1t 18 composed of the capsule renforced by the pubo
prostatic higaments and the antcrior fibres of the levatores am
Thus fact 15 not as well appreciated as it should be nor 13 the fact
that the capsule 1t the mdcs and postersorly 13 of nothing Iihe the
same strength  The two Iyers of the fascia of Denonvilhicrs
situated posteriorly and so smportant m perineal prostatectomy,
are thin and afford little support

tey The urethra should be presersed mviolate  Over dilatntion
rough mampulation and infection must be ayvoided The distal
portion of the urethra 15 hnown to harbour OTgANISMS 1N Increasing
frequency as the meatus s approached and therefore Wilson Hey 8
msistence on the avoidance of 11l instrumentation and the down
ward passage of the drunage tube from the bladder to the exterior
wdeal  In fact, if proper methods of catheter dramage are carried
out, this pont 1s not of great practical sigmifieance
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(f) Primary hemorrhage should be controlled absolutely This
factor 18 the major problem of prostatic surgery as from 1t stem a
formidable array of disasters The most important are  clot reten
tion with reflex renal failure  profound circulatory changes with
renal fulure and the much increased rish of superadded sepsis
Difficulty 1n control of the primary hemorrhage arises from diffi
culty of access to and visualization of the blecding pomts The
situation 18 not so serious 1f the blood can escipe without entermg
the bladder and producing clot retention The retropubic approach
gres the most defimte control of bleeding during the course of the
operation and any extravasated blood tends to escape by the
extray esical dramn

(9) Early ambulation 1s highly desirable  Old men do not react
well to confinement i bed Closed prostatectomy 1s the object to be
ammed at and the transurethral approach 1s the least mcapaaitatng

(h) Infection should be avoided It s true that in some cases the
bladder 13 infected already but in the majoritv the operation
should be an exercice n aseptic surgery and post operative infection
due to madequate management of catheters and mechanisms of
dramage should be prevented

Transurethral Prostatectomy

The writer has no doubt that this operation 1f carried out with
the cold punch 1s the best The procedure has been brought to 1
high level of efficiency by Gershom Thompson and his followers
and one wonders why 1t 15 not used more generally The probable
reason 18 that the technique 15 an evacting one to acquire  requires
a high degree of team work and close supervision and 13 impractic
able 1n many cases because of local difhiculties of admmstration

1t 1s impossible m this work to give a detuled description of the
operation but at the present tume Thompson emphasizes the
following pomts n techmgue The 27F punch should be used and
seldom if ever the 30F This avoids overstretching the urethra
with resultant urethral stricture Any narrowing of the urethra
assessed by pre operative calibration can be corrected by internal
urethrotomy m preference to the alternative method of mtroducing
the punch through a permeal urethrostomy 1n the bulbous urethra
Tn order to obtamn accurate visualization with the smaller instrument
he has replaced the plam glass window at the end of the nstrument
with a 25 dioptre lens  The operation 1s carried out under spmal
anmsthesia with careful control of the blood pressure Thompson
uses water as the imgating fluid and has not found 1t necessary to
use glyeme or glucose to avord appreciable hzmolysis w 1th the rish
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of the crush syndrome hidney  Continnons post aperitive iengation
of the Blulder through & two way Taley cathater s u el Foley
catheters with varous Iengthe of 1o« are desrable 1xtrome eare
12 taken not to reecet at the absalute 12 o clock poution at which
pomnt prostatie tissue 18 neghiible and the prostatic plexus of veins
and penprostatic ecllular tissics are craly opened Hamotthage

which 18 (atromels difficult to control mas reanlt from this error

and extravasation of bleod and unine accur  Hamilton Stewart
mahes a pont of introducmg @ small deanin the cve of Retziua ta
guard agamst this eventualits  The lower portions of the latcml
lobes of the prostate are pu hed to the field of operation by an
nssistant 8 finger introduced mto the rectum duning the concludmmg
phaces  The outflow tap of the punch 1 attached to continuous
suction to provide «fficrient emptying from the bladder of clots and
pieces of resceted prostate thus domy away with the need for an
evacuating syringe

The cold punch operation 13 1 effect a varicty of prostatectoms

and not merely a palliatine for the object 13 removal of all adeno

matous tissue by entting, with a tubular hnfe ndividual bleedg,
pomts bung controlled by dathermy cotgulation  Reseetion
operations earried out with an elcetro resectoscape are seldom
removals of the prostate in the same sense and 1t 18 not accurate 1o
consider them as alternatine mcthods of performing the same
operation  Obviously the larger the adenomatous mass to be
removed the more difficult the operation becomes i the sensc that
time 18 a hmiting factor Al the adenovmatous tissue must be
removed and the operation must not extend beyond an hour It
18 for this renson that most surgeons have to adopt other forms of

prostatectomy when dealing with the grosscr examples of prostatse
enlargement

Retropubic Prostatectomy

Tlis was introduced by Millin in 1945 as he folt dissatisfied with
the results of electro rescetion and vanous tvpes of suprapubie
operation

The advantages of the operation are that it 19 a closed operation
and the bladder as a functioming umt 13 not nterfered with n any
Way - Visualization of the operation site compares fay ourably with
that obtamed in other operations  Control of primary hemorrhage
1y more definte and removal of the adenomatous tissue can be
assured  For obstruetivc lestons of smnll size 1t 19 not 1dleal, and 1t
is not always easy to define the correct layer i enucleating adeno
mata  Should the operation be complicated by sepais, ether pre
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or post operative conmderable time mny elapse before tius can be
erachented finlly as the prostatic cavity resulting from the opera
tion tahes 1 Jong time to heat

Techmque Prelimnry cystoscopy 13 essentral to establish the
extet extent of the enlargement and to exclude any associated lesion
m the bladder A transierse wesion 4 nches mn Jength 13 made m
the slan crease 1 inch nbove the upper border of the symphiss
pubis  The rectus sheath 1s divided n the hine of the mawon and
two aponeurotie flaps are disseeted one upwards for 11 mnches and
one down to the upper hmit of the svmphysis  This dissection
exposes the rectus muscles and the pyrimidales if present These
are separated 1n the mdime  The transyersalis fasea 18 dnvaded
front of the lower part of the bladder nnd the pentoneum 1s pushed
upwards exposmng the bladder Millms self retamung retractor
18 placed 1n the wound to separate the muscles while the third blade
depresses the empt)y bladder and renders the bladder nech tense
Two gauze pachs are placed 1 the Interal recess on each mde of the
prostatic eapsule definmg 1t acourxtely The tnbutanes of the
dorsal vemn of the pems lymng mn the fat anterior to the capsule are
secured and congulated and the fat pushed aaide by blunt dissection
Vessels mn the front of the capsule are sealed by diathermy coagula
tion A transverse mesion 1s now made over the night Interal lobe
of the glind midw 1y between the bladder nech above and the apex
of the gland below This 15 deepened through the eapsules untit
the adenoma 15 seen  Adequate suction 15 essentin] to remove the
blood s cozing 1s free at this stnge  Usmng long scissors curved on
the fiat the lower capyule flap 15 undermmed and sewzed with T
shaped cipsule forceps A srmilar capsular inasion 13 made over
the left lateral lobe hmnlang up with that over the nght the lower
leaf undermined and held by a second T shaped forceps The upper
flap 1s drawn wpwards by a toothed volsellum exposing the adene
mateus mass A sty suture 13 passed through the edge of each
capsular flap using & boomerang needle hnotted and held m hemo
stats Elevating the lower capsular flap the lower Limuts of the
lateral lobes are defined freed by means of the long scissors and the
urethra then dinided with scissors at the apex of the prostate  The
lateral recess pachs and the retrictor are now removed Elevatmg
the loser capsular flap by means of the stay suture the surgeon
1nsmuates the mdex finger between this structure nd the adeno
matous mass  Enuclettion proceeds from below upwards The
mass remuns attiched at the neck of the blrdder from which 1t 18
dissected avway The adenomatous mass having been removed a
temporary pach 3 placed in the prostatic cavity and the self
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retammg, retractor rephiced The pack removed and the prostatic
ety spected for any bleedmg pomts or resdunl ndenomata
The tavity rhould Ik feft perfectly smooth  The postenor lip of
the veacal outlet 1 now praspedd and a wedpe cxer ed to prevent
subeequent obstrizetion A antable mred (159-221) eathdter 14 now
passed and wall usuaffs enter the bladder sithout diffieabts, bat
may have to be puded through the senead nech The transseree
capsular memon 14 now closed wath a continuous suture of No 1
chromie eatgut introduced with a hoomerang, needle  The retrn
pubie space 18 swabbed free of clote and a dran ft down to the
suture lme  The wound 18 now closed m lavers and the eathcter
ingated until the effux is clear Tour ounces of Jotion, preferably
38 per cent rodmm aitrate, are antroduced and the eathoter
spigotted  Bilateral vascetomy 18 earred out  Onie hour Inter the
spagot 18 remorved and the cathetor allowed to drain continuously
Imgation 18 onlv emploved of drminage appears to be impeded and
18 crmied out wath striet nreptic techmque  The catheteris removed
on the third day and the patient allowed out of bed  If there 18
any urmary laakage the enthetor 19 re macrted for a fow davs The
operation 18 usunlly conducted vnder an umbrdia of sulphonamde
and an antiblotie

The number of v esscis encountered and the amount of hamorrhage
vary considerably and of necersars an intray enons drp transfusion
should be set up  If performcd under antsthesin with hexametho
mum bromide the operation can be carned out with a mimimal loss
of blood The transverse approach which madentally ean be
utihzed for many other operations on the bladder or prostate has
the distinct advantage that 1t enables the patient to cough without
discomfort or the nsh of developing an ineisonal herma Milin s

self retaining retractor functions far moro satisfactorily when a
transy erse mnamon 18 used

Suprapubic Prostatectomy with Closure

The latest modification of tins aperation 1s that described by
Wells and 18 developed from that adyocrted by Wilson Hey He;
made the important ohservation that 1t 13 sepsis that 1ills the
patient, and that sepsis 19 introduced by instrumentation  He
therefore vetoes any prebminary cathetenzation or cystoscopy
An assessment of renal funetion and the amount of residual urine

1 earned out by means of mtras enous pyelo
aph
nizes on this Swtoscope |

d

Wells tempa
pownt and 15 prepared to cystoscope the patient if the
16gn0%18 18 in doubt The important point 13 that of cystoscopy 1s
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carried out 1t should be followed immedistely by 1septic prostatec
tomy when this ss mdic ited

The operation 1s carned out under spmal anmsthessr whieh
Wells consders essential i order to deal with the problem of
hemorrhage during the course of the operation  Blood pressure 13
mamtaed at 4 constant level by a saline mtravenous drip con
tamnmg 1 nor adrenalin

A rudhme suprapubic mesion 13 made  The bladder 18 opened
wd the prostate and ureteric orfices visuahzed A Tiemanns
No & catheter 1s passed down the urethra from the blrdder and out
of the metus  The tissue to be removed 15 now outlined by makmg
a drathermy meiston round the vesical aspect of the prostate  The
anterior and lower parts of the Iiteral lobes are now enuclerted
with the finger after which they are grasped with Duval forceps
and held up enabling the urcthra to be divided prouimul to the
serumontanum with the diathermy needle The enucleation of the
lateral lobes 13 now completed and two cuts made with the drathermy
needle mn the rim of the prostatic eavity at three and mmne o cloch—~—
mternal sphincterotomy  These cuts div ide the musele of the mternal
sphicter and enable the whole cavity to be seen plamly and bleeding
vessels to be seled with diathermy  The search for bleeding vessels
15 continned untsl the earity 38 dry and this may oceupy onhy five
minutes or a8 long as twenty munutes A 2IF catheter 1o now
attached to the biadder end of the indvwellmg Tiemnn catheter
and pulled down through the urethra The prostatic cavity 18
pached with two pieces of Gelfoam soahed 1 thrombm placed m
apposition with the side walls and held in position with a pach of
oxycel gauze The catheter is retuned mn position by a ny lon suture
through 1ts t1p brought np through the bladder and abdominal walt
and fived externally The bladder 15 closed 1n two hyers and the
abdominal wall closed leaving 4 dram in the cave of Retzius  The
vasa are tted  The catheter 18 wrigated wath ertrate solution, 3 oz
beang left 1 situ and the catheter then spigotted

Post operative Care  The urethral catheter remaimns spigotted for
forty five munutes The bladder 1s then emptied and washed ont
three or four times with 5 per cent extrate solution Three ounces
of aitrate are then introduced and the catheter spigotted agam
This procedure 18 repeated three or four times at mtervals of forty
five mumutes until the effiuent 1 free from clots  The catheter 15
then connected up with stentle tubmg to 2 recener at the sde of
the bed Normally 1t 18 reraoved on the fifth dav  In old or fecble
patients with bladder atony or m cases of urinary leakage trom
the wound, however, the catheter 13 retamed for a Ionger peniod
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up to o manmum of three weeks  The operation 1« carmed out
under an umbrdl  of pemalim and salphatnad which are
stapped on the fifth dav when the entheter i remosed  After thie
acrdifieation of the urine s produced with aend rodim phosphate
The patient 12 allowed out of ed on the day after the operation

Retention Compheating Prostatic Enlargiement

It 19 now realized that the modt important fictor i the manage
ment of acute retention due to prostatic enlargemant 1s the avordanes
of sepats and Wikon Hev was the fimt to advoeate immedinte
aseptic prostatectamy without any prdimmary eatheterzation an
all cases He pomted out that the obstructed hidnes < peculinrhy
vulnerible to supcradded acute sepas and that feec dromage of the
obstruetcd hidnevw eannot ho guarinteed with ecrtamty until the
prostate has been romoved  Tarther that the bleeding which so
often oceurs during, decompression of the distended bladder comes
from blood v easels on the surfaec of the prostate It s undoubtediy
true that in the majonty of ¢ases this s correet but i acute reten
tion of sudden ansct it 13 not alwavs posable to carry out immedinte
prostatectomy  and eatheterization af properly  conducted  will
rehieve the patient without produang a entastrophe  In chrone
retention with high mitropen retention consyderable improy cment
e be brought about m the patient s condition by contimuous
drunage 1f this 1s earnied out with o small suprapubie tube inserted
Tugh i the bladder as suggested by Riches  In this manner ccrtam
patients suffermg from chronte rctantion may be converted from
hopeless to re vsonable opcratine rishs The virtue of the suprapubie
dram a3 opposcd to an indwelhing urcthral eatheter 1s the conwider
ably lescer tendeney for infcetion to develop m the bladder  Decom
pression ghould be conducted slowly bemy, controlled by the effect
on the blood pressure and the amount of blood 1 the urine draymng

from the Badder A cover of an antibiotic should be used durimyg
the period of drunage

CARCINOMA OF THE PROSTATE

The treatment of this condition 13 now largely mfluenced by the
hnowledge that the majority of eases will be affected profoundly
by estropens  Caranoma of the prostate as & rule progresses
slowly and the ay crage age of onset 18 sxty five  These facts mal o
for difficulty n assessing the efficacy of treatment  Radical surgery
18 more fax oured 1n America than m this country, where the opnton
18 that if the condition can be diagnosed on chimeal grounds, radieal
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surgery 13 unlthely to be successful m that the disease will have
spread beyond the confines of the ares which ean be exvised

Perineal prostatectorny has alwnys been regarded with suspieion
in that even in the best hands 1t may gne rise to permanent meon
tinence or fistult both mrjor disasters from the pomt of sien of the
mitient  Retropubie wnd Wilson Hey suprapubic prostatectomy are
alternitines but of limted application  Before radical surgery 15
undertahen 1t 13 wise to perform an adeguste bwopsy and ths s
preferably carned out by permeni dissection  Needle puneture
biopsy 15 unsatisfactory and transurethral punchinga may not
melude the earemomatous aren  An alternatiie method of estab
hshing the chagnosis 15 an estimation of the level of the acd serum
phosphatise beanng wn mund that anaplastic ramdly growng
tumours may not be 1ssociated with any alteration mat  Kang and
Armstrong first described an efficient method for its estimation,
the normal level being from 0to 3 5 umts A reading of 35to 5018
suggestive if there 13 chimeal evidence to support the dingnoss of
eareinoma &0 to 101 strongly suggestne and over 1013 diagnostic
The athahne serum phosphatase may afso be rased particaluly sf
ostecblastic secondary deposits i bone are present

A rise of over ten in the acid serum phosphatase may oceur 1
3 i hyperparathyroid Paget s disease and secondarv
deposits m bone from a primary focus amwhere m the bods  The
highest salues may be found 1n Paget s diserse but here the alhaline
serum phosphatase reaches higher lesels than are encountered m
prostatie cancer an ymportant point as the radiologienl appearances
of secondary prostatic carcinoma i bone resemble those of osteitis
deformans elosely

A reductzon i the proportion of androgens to mstrogens creates
conditions unfasourable to the growth of carcinoma of the prostate
Bilateral orchidectomy and the admmustration of synthetic
ostrogens such as shilbeestrol first ayvnthesized by Dodds n 1938
and dienestrol over 2 period of time produce the same result
Fergusson has demonstrated this by repeated biopsies of the
prostate in patients undergomny, treatment with stilbeestrol  More
over secondary deposits of the growth i bones are nsually similarly
infiuenced  (bstrogen therapy improves the patients general
health and delays the onset of or averts urnary obstruction ¥t is
common to find that considerable amounts of resdual urine are
ehiminated completehy as v result of treatment  Nevertheless the
value of astrogen therapy should not bhind one to the posabibities
of radical surgers n cases deemed to be operable approvimatel
5 to 10 per cent of all cases Should retention arise it should be
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treated by transuretheal surgers As stated earher o dtrugens will
rometimes fard completddy whepos eatration mas miceeed Ocen
stanally both morsures prove valucless In e s peduction of
androgen ontput can be attempted by suppresans, the actisaty of
the ptuttary with radiotherapy or I bilateral adrenalcetomy ns
the adrenals elaborate andropn  Androgens eanse bath normal
and neoplastic prodatie tmsue to Lros and scercte and prvduce
17 hetosterond exerction i the unine

Stilbatrol 15 well absarbed when taken Iy the mouth and 1<
mexpensine It must be gan i adequate dowage not less than
15 to 20 mgm a day m the first placc  The mte and degrec of
response will vary i difforent subjects but onec recoxmion of
rvmptoms has occurred n small mamtcsance dose should b piven
permanently  Correet dosage ean b controlled Iy cstimation of
the aeid rerum phosphiatage  Stilba strol may produce troublecome
ride effects such as punful enlarpement of the broasts with prigmenta
tion of the arcolh adema of the ankles candiae gy mptoms and hot
flushes  Denwstrol 15 better tolerated by somt patients and bong
more potent 18 ginenmemallcrdoses A marked effcet on metastases
m bones mav be noted  Pain may disappaar and radiographie
examination may show arrest or rcecssion of growth  Anenia
which 13 found commonly 1n careinoma of the prostate may also be
influenced favourably

When a strogens fuil to mfluence the growth of bony metastases
radiotherapy mav prove helpful  Wlien they have no effcet on the
primary growth or cere to nfluence 1t bilateral orchidectomy
should be carried out  Huggins on the other hand adyvises oreln
dectomy in the first place followed later by astrogen therapy

Bilateral orelndectomy 18 n rumplo protedure and should be of
the intracapsular vanety This leaves two testicular pads m the
scrotum  thus avoiding any mental distress the patient might
experience from. an empty sctotum A mudlwe auterior scrotal
muosion 33 made and first one and then the other testicle delivered
mto the wound  An anterior nasion 15 made through the tunica
albugmea from the upper to the lower pole exposing the semmiferous
tubules which are spongcd awny by gauze dissection down to tho
mediastinum testis The tunica 18 now closed with a running stitch
-’;‘r:)l:e:lhc testicle returned to the scrotum  The scrotal ncision 15
bth(l]xt:luu‘te testicle and adrenal are stimulated to praduce androgen
adrenuc:r ;z)otr pnimtxixry through 1ts acidophulic cells which produce
The nndrogenmp e hormone (ACTH) and gonadotrophic hormene

production of the adrenal cortex 15 depressed by
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cortisone and Hayward hos suggested tlus substinee may peave
useful 1n crses m whieh castration and wstrogens have fuled  The
altermitine, namely bilaterd semoval of the wdeentds must be
regarded as haznrdous

URETHRAL STRICTURE

Stricture an the antersor urethra s usually smenable to treatment
By internuttent dilatrtion, but can never be regarded as completely
cored  Unless a patsent will submut to persodic diatation trouble

A
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Fra 117  Peconateaction of the male arethsa tn zases of stricture
1By court 4502 X F Nunn y antthe Ettor  Brit 1 Soun 1of Usohys

will develop sooner or fater  Denis Browne has pomted out thet ¢
plastic operatson on similar hoes to that practised for hypospadins
should cure the pitient Swinney has reported on 1 successiud
genes of eses terted by this method  The essential steps i the
operation are a8 follows  The unnury streum wost be dnerted
and thas 1s best effected by supr tpubic ey stostomy permerl urethro

stomy bemng less satisfrctory  All sear tissue must be exosed
through & median permeal wmeision e effect an external urethrotomy

This exciston may wmnolie a large part of the corpus spongiosam
andl any overlyng sinuses Normal urethra 1s brought 1o the syrface
at erther end of the exased arer which 1s then cov ered by suturing
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the overlving shin as a bridge betneen the two apen ends of the
urethre  When healing of the new urethsal roof 14 complete the
«hm bridge 14 buned by undereutting and drawing together the
perineal shin on ather mde of 1t Shin approximation 1 beat
carmed out with anterrupted kuturcs held m poution by beads
(fig 117)

The rish of the prowth of latr m the new urethra s not great as
experimental worl haa shown thit the basr follicles i buried shin
stnips atrophy  Aceurate suture of the shin edges and new uretheal
onfices 18 essentind to avond the development of contracture, it
cortisone might be used during part of the treatment to reduce
fibrosis to . mimimum

One of the problems which mvolves all operations on the pema 13
the pun and ) effcet on the suture hines wiuch anse from the
oceurrence of ercetsons  The admunstration of a strogens such as
stilbastrol shortly before and after operation will effectivels meet
this difficulty and has no permanent adversc effects
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PART V—VASCULAR SURGERY
CHAPTER AXI

PERIPHERAL BLOOD VESSELS
C G ROB

ARTERY AND VEIN GRAFTING
Introduction

CARREL m 1908 preserved a dog s aorta for thirty days in isotome
salime at 0° to 1 C and then grafted 1t mto another dog This
was the first successful artery graft Since this expeniment much
progress has been made and it 18 now standard practice to presere
bumnn arteries for long periods and then to graft ther into another
mdiadual with a very good chance of a successful functional
result

Homografted tissues nearhy always die and this 1s true of arter
grafts  Nevertheless they work and although the grafted arfery
eventually disappears it survives for a sufficent period to allow
the host s tissues to grow m and form o new blood vessel Vehat
probably happens 1s that the grafted artery 18 hept open by the
force of the blood flow o new layer of mtima forms from the
deposition of cells out of the blood on to the aurface of the graft
and to o small extent by the growth of mtima from the ends of the
host vessel  The medis and adsentitis are replaced by the host s
fibrous tissue but the elistic fibres which are extracellular structures
survnve and play an wmportant part in mamtaimng the stabihty of
the new channel  The graft therefore acty as a scaffold wiich
muntamns the blood flow sufficiently long for the tissues of the host
to grow n and form a new blood vessel

Preservation of Grafts i the Artery Bank

An essential aspect of artery grafting is to have an effieient artery
banh because 1t 13 by this meins alone that swiable arterses can
be readily wvaulable when needed  ( ross Bill and Prerce of Boston
(1548) hare dev eloper a technigue of artery bankang, based on the
researches of Carrel  the results hate heen good but the methed
1¢ time consummg and the arteries survive for only four to six
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weehs A hetter method 1n that deseloped an eollabortion by
Hufnagel of Wadungton and Tadentt of St Manva Haepital
London (18%0 1052)  They take artenes from sutable donors
who must hase been dead for Jesx than eight houre whe have
macroscopieally normal artcnes and who mu t not have suffered
from o trapumitable discane  The artenes are emoved wath a full
aseptic techmque cleaned down to the adventitia all branches are
cut ko a8 1o leave o stump about 1 cm long snd then thes are
washed msotome raline  Thev are neat placed 1n stenle pre eooled
tubes and frozen ax raipedly as possible usang hgud mtrogen which
hs n temperature of —1%° € or a mixture of cirbon dinxade
fmow (dr 1ce) and alcohol the temperature of which 18 —50° C
Both thewe rubstances are readilv available the earbon dioade
fmow 1n ant medm fized town  and hqud ttropen wherever
there 16 an oxveen fictory  oxvicn 18 manufactured by hiquefving
air and distithing 1t the hiqmd mtrogen being a I product of this
process  Once the artaries have heen frozen they are stored m a
deep freeze contamming a chamber of carbon dioxade snow (dry 1ee)
at a temperature of —70° C or Jess  When required the arteries
are thawed a8 rapidly a8 possible by immersing, them m sahine at
blood heat 40 € The mcthod may bo summarized as freezing as
rapdiv a8 possible storing as cold as powable and thawing as
rapidly as possible 1t has the adyvantage that arteries can be stored
for long periods and perhaps ndefinstely without deterioration” -
After this treatment the artcry 13 mdistingmishablo from normal
when examined with a microscope  The reason for tlis 15 prabably
a question of the size of the 1ce crvstals wlnch form within the eclls
shen they are frozen With slow freezing the erystals are larpe
and disrupt the cell with rapid freczing and thawing only small
erystals form and the el survines A dramatic mdication of the
way in which cells ean survive freezmyg, to theee very low tempern
tures 15 given by the work of Polge and Rowson (1652)  they
froze bulls’ spermatozoa to —79° C m a mixture contaiming 20 per
cent glycerol  The spermatozoa werc stored at this temperature for
penads up to eight days and then used for the artificinl insemination
of thirty eight cows o pregnancy rite of 79 per cent resulted
The preersation of arteries by freezing has two disulvantages
an expensie deep frecze 13 needed and the grafts are difficult to
transport from hospital to hospital  For some time Hufnagel and
7}\13 att with their colleagues at the Nayal Medical Centre at Betheada
hfl‘:‘;\ ll:::;‘n l;l:dlf'!s:cutlt and myself «t St Mary s Hospit 1 London
by Frosee Dr)1 g to climmate these disadvantages  Preservation
2¢ Drying 18 now the method by which both mstitutions
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ARTERY AND VEIN GRAFTING
Introduction

CaprEL 1n 1908 preserved n dog s aorta for thirty davs in sotonte
galme at 0° to 1° C and then grafted 1t mnto another dog  This
was the first successful artery grift Since this experrment much
progress has been made and 1t 1s now standard practice to preserse
human arteries for long pertods and then to graft them mto another
mdividual with a very good chance of a successful functronal
result

Homografted tissues nearly always die and this is true of artery
grifts  Nevertheless they work and although the grafted arfery
eventually dwsappears 1t survives for a sufficient period to allow
the host s tisues to grow wmn and form a new blood vessel What
probably happens 18 that the grafted artery 1s hept open by the
force of the blood flow a new layer of mntima forms from the
deposstion of cells out of the blood on to the surface of the graft
and to a small extent by the growth of mtima from the ends of the
host vessel The media and adventitia are replaced by the host s
fibrous t1ssue but the elastic fibres which are cxtracellular structures
survive and play an mmportant part m mamtaimng the stability of
the nes channel The graft therefore acts as a scaffold winch
mantans the blood flon sufficiently Jong for the tisoues of the host
10 grow and form a new blood 3 essel

Preservation of Grafts mn the Artery Bank
An essential aspect of artery grafting 1s to have an efheient artery
bank because 1t 15 by this means alone that sustable arteries can
be readily av ulable when needed € ross Bl and Pierce of Boston
(194) bave develaped a techmigue ot arters banking based on the
researches of Carrel  the results have been good but the method
is tiume consumung and the arteries suriive for only four to arx
2]
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are sutable for an artery praft n surprismgls fuch figure  In the
case of pangrine or thie Wened gangrene one v dealing with an
entichy different problesn The obgect liore e to sne the imb
and o prft 1 gustihied whenover the anatomieal mtuation permits

W 3

f1e 118 Arteriogram  showiny, a  Fie 119 Post operation arterio
thrombosed segment of the superficial grams on the patient shown in
femoral artery Noto the wrregnlan g 118 1ho thrombosed
ties abov e and below tho bloel  these scgment Lias been replaced by
are due to plaques of atheroma an artery graft

age or another discase 1rc contra indications but nuld angima
peetons or evidence of cerebral arteriosclerosis are not

I asteott in a Huntcrian Lecture delivered at the Royal College
of Burgeons mn March 1953 reviewed our experience at St Mary s
Hospital with artery grafting Figs 118 and 119 1llustrate s
typreal ease  this patient had severe intermittent claudiction
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bank thetw arteries Freeze dried artertes cin be stored at room
tewsperatures and transported with as much ewse as a tube of
stentle distilled water  The results mn experimental animals have
been satisfactory 1 man we have only used them for siv months
Osver this short period they have proved to be the equal of arterns
presersed m other ways  We beheve that freeze drying will be the
method of choiee for banhing blood vessels and propose n the near
future to publish the technique we employ

The indications for artcry grafting include the correction of
certun congemtal abnormalities of the great blood veseels such ay
a eoarctvtion of the aortr which 1s too long for & primarsy antete
mosts brdgmng the defect after the exaision of an aneurvsm the
repair of a wound of an artery, and on occrsions the reconstruction
of an artery which hag been saerificed during the exeision of 1 new
growth But the most frequent and amportant mdication 18 for
the treatment of 1scherme symptoms in the lower hmb

Artery Graftng for Ischzerua of the Limbs

Obliteratnve vasoulir disease has been mvestigited by Bovd
{1950), and 25 o result he has produced the tollowmg chssificrtion —

1 Primary Thromboss of the Popliteal Artery

2 Juvenile Obhteratnve Artentis (Buerger 5 Disense)

3 Semle Obliterative Arteritis

4 Primary Thrombosis of the Superfic1i] Femoral Artery

The mportance of Boyds work 15 that st has demonstrated
clearly that the symptoms of obliteratne vascular disease arc due
m the majority of patients to a localized thrombosis in 2 myjor
vessel  In other words thesc patints are suffering from a
generalized disease affecting many of therr arterres but the
svmptoms m the lunbs are frequently due to a local process  Artery
grafting provides a method by which the local area of ovcluded
artery can be replaced with a now veasel It has been our experence
on the Surgical Umt 1t St Mary s Hospital that fully two thirds
(66 per cent) ot all pattents with mtermuttent claudication or
gangrene of the toes have a Jocalized bloch 1n the man arteres
anatomueally suttable for an arters graft  This does not mean that
two thirds of these patients will be benefited by an artery graft,
obviously f the pitient has angn peetonss and ntermstfent
claudication 1t will be t vaste of time to have cured snternuttent
clhwdication ocearrng, at 100 yards for the patient to be stopped
by the worsc pun of angina pectarts at 150 yards  In fact about
one tenth (10 per cent ) of patients with mtermittent cleudscatton
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are suitable for an areny g1aft a suym el high e lq,'\‘ ':;

e of pangrene or thiy itened ;'mm‘m; ont !" e 1\m.~n‘n ‘:m“
bject herr s 1o exve e

i dy different problem The o

and a praft s qustified whenever the anatomical etuats o prrmis

Tie 118 Arteriogram showing a8 }ia 119 Post aperation nrterio

thrombosed segment of the superficial grams on the patient shown n
femoral artery  Note the wrregulin 1y 118 ihe  thrombosed
ties above and below tho blocl , theys segment hua been replaced by
are due to plaques of atheroma an artery graft

age or another disease arc contry mdications but nuld angina
pectony or evidence of cerebral arteriosclerosis are not

Eastcott 1 a Huntertan Lecture delivered at the Royal College
of burgeons m March 1953 revzewed our expericnce at St Mary's
Hospital with artery grafting Frgs 118 and 119 dlustrate o
typical case  this patient had severe termuttent claudication
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but no angma pectoms The pre operative arteriogram showed
that he had 2 thrombosis of the superfietnl femoral artery, and
that the arterv above and below the arev of complete block was
diseased and atheromatous At operation the occlnded segment of
artery was resected and a graft inserted  the presence of
atheromatous plaques i the host vessel near to the suture Iine
made the procedure more difficult, but by no means impossible as
shown by the successful post operative result (Fig 119)

The techmque of artery grafting may be divided into four phases
(1) the resection of the diseased segment (1) the _preparation_of
the geaft (1) the msertion of the graft  and (1v) the post operative
care

The diseased segment 1s usnally the distal superficial femoral and
proximal popliteal artery This 1s best approached through an n
cision along the line of the vessel with the patients Iying on therr side
The upper (good) leg being flexed fully at the hip and to 90 degrees
at the hnee the lower (bad) leg 15 fully extended at both the hip
and the hnee jomts The ncision cuts straight through to the
artery dividing the adductor magnus muscle 1n 1ts distal part No
important structures are damaged and all collateral vessels avoided ,
1t 18 exceptional for more than an occasional artery forcep to be
needed The artery 13 1solated from the vem and nerve and the
thrombosed segment removed between clamps It 1s not necessary
to put on the proximal clamp until the surgeon has completed the
distal anastomosis—the thrombosis m the diseased segment prevents
bleeding

The Preparation of the Graft After thawng or rehydrating m
the case of a freeze dried artery the branches on the graft are tied
with fine silk and the adventitia 1s stripped back for a distance of
about 1 ecm from each end This 1s important otherwise the needle
during the anastomosis mav carry small portions of adventilia
mto the lumen and thrombosis result The next step 1s to cut the
graft to the right length the usual fault 1s to leave 1t too long An
artery graft must be mserted under considerable tensiony” we
~dvise that the gap between the two ends of the recipient s arterv
be measured and the graft cut to a length about 20 per cent less
than this  If the graft 18 not under tension 1t may thrombose or
an aneurysm form a few days later

The Insertion of the Graft Blalock s clamps or tape tourmquets
are used to hold and approuimate the ends of the reciprent s artery
Two or three interrupted everting mattress sutures are inserted and
the anastomosis completed with a contmuous everting mattress
suture of fine silh  The distal clamp 1 removed first and then the
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Fio 320 Foot Liood flow before and after an artery graft Note
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Fra 121 Calf blood flow before and after a successful artery graft
Note the mereased response to fiso mmutes artenal occlusion
the left leg as compared with the pre operatson readings These
readings wers also with a plethy h and hase
beon vacorded in mls of blood per 100 m! of calf per minute
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thromboass 15 recent or 3f the collateral eirculation a9 fadinig bhut
unchanged il the collateral oreulation has beeome eatblihed
After operation the foot bload flow {shin} fises to five to ten Lime=
the pre operation Jevel and ther wradualiy settles down to cqual
tht on the normal sade (P, 120)  The enlf blnod flow {musele) 3
unchanged at rest before a graft when compared with the normal
gide and sn 8 patient with nn establshed collateral circulation , we
have not merswred the response to exeresse hut we have measured
the response to femporars otelusion of the femoral artry which
mny be comparible  The reactive hyperenun m the ealf museles
after five mmutes occlusion of the fomoral arters 13 hefore grafting
reduced to nothung or alinest nothwg o puunt with gever
mtermittent clsudieation  after geafting the rexeting hy peeemin
shows an mererse m the blood fow of four or five timey when
compared with the restig level (Fig 121)

Vein Grafting

Replrung a disetsed segment of an artery by nyen graft has
certun obtious advantages  an arters bank 1s not needed the
graft 15 autologous and not } lopons and the long saphienous
vemn 19 readihy obtamned dunng ap operation on the femoral or
popliteat arteries  Fontune and Hubmot (1990} have considerable
experience with this method and thesr results have been good We
have tned this technique on the Surgtent Unit at 8t Mary s Hospatal
and Figs 122 and 123 show arteriograms before and six weehsaftera
semn graft  In our opinion vemn grafts are mfevior to artery grafts
for two reasons  one the von dilates as shown m Iig 123 and
two 1t 18 techmenlly a great ded harder to put m o ven graft
partieufarly 1of the host vessel 19 arteriosclerotse It has been stated
by several authonties that a ten grfted mto an artery
hypertrophies and eventually comes to resembls the host vessel

our experience has not borne this out The wall of the vem nerenses
m thichness and there may be some shight mereaso m the olastic
and ruscular fibres but the grent bull of the mereaso conwsts of
fibrous tissue  The artenahzation of a vem noted n arteriotenous
fistul 14 not seen mn grafted vems  An alternatuve procedure 13
that reported by Kunln (1951) of Pans  he uses g length of
saphenous vemn to bypass an artersal bloch  The vemn 13 anastomosed
end to mde above and below the thrombosed segment of artery

The advantage of this method 19 that no collaterdl vessels are
damaged  He has treated seventeen patients with obhiteratne
artersal disease 1n this way  m most the vem grafb connected the
common femord to the pophtel artery  ten of these patients left




1c 122 Artenogram showing a  Fig 123 The post operation arteriogran
thrombosis of part of the pophtealand on the patient shown n Fig 127 A
superficial femoral arteries vemn graft was inserted six weeks before
Note the dilatation and the decrease 1

raze of the collateral ves els

hospital improved and 1 eight of these a pulse was palpable at the
foot when 1t had been impalpable before Martin (1952) has
performed this bypass operation on 12 patients in 4 the result has
been satisfactory and in one of these the graft has remained patent
for two years

In War The previous remarks refer to vem grafts in patients
with diseased or arteriosclerotic vessels but in war and other
circumnstances where the arteries of the host are normal a vem
graft may be preferable to an artery graft  I'hc man objection to
vem grafts 1n artericaclerotic patients 15 that they arc techmeally
difficult to put mn because one 18 sewmg a thin walled vem to a
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thich watied artery m the phques of atheroma at or near to the
autare line  this does not apphy 3f the hoat vessel 1 normnd

The advantages of uang the pitient s own saphenous yvem are
great and m war surgers an arteny bank 18 unnecessary A few
vem grafte were used m the 193945 war bat mostl with the non
suture techmque over o vitelhum tube—the results were not sen
encouraging  The horean War bas provided an opportumity for
the logical extension of this work the use of lengths of the patient s
own saphenous sem to brdpe gaps Ius arteries with a metieulous
suture anistomosts and no vitethum tubes  the earhy rosults m
the Lruted States Army have been excellent A sehool of sascular
surgery has been orgrmred - horea where fiekl surgeons aro
tramed on dogs to meert vem Lrafts o far more than forts vemn
grafts have been meerted nto battle ewsuatties with major vessel
juries (pophtenls fumorils carotids ete ) and thirty five of theso
have remamed patent A grent achievement

Disoblteratine Endar y

Dos Santos (1947) was one of the first surgeons to trent wchemic
symptoms m the Jower hmbs by a direet attach on the area
of arterial bloch as oppesed to mdirect methods such as
sympathectomy  He performed the operation of disobliteratnne
endarterectomy  which has been modifiecd by Reboul (1050 and
consists in exposny, the thrombosed segment opening the sessel
removing the clot and repuring the artery  The clot separates
with surprnsing ease and if the patient 15 grven an ndequate course
of heparin many of these arteries remam patent and the patient a
symptoms are reheved  Forty (1852) has reported a suecessful
disobhterative endarterectomy of the external thae artery  The
suceesa rate with this operation 13 not ligh enough however, and
Fontaine and Hubmot (1850) who have performed 1t on twenty
oceasons report that thesr results hase been vamable  wialst
Reboul and Laubry {1950) report that of minety three disobhitera

tions forty four (47 per cent ) remamed patent thurty cight clotted
agam and cleten patients died

ANTICOAGULANTS

The 1948 edition of Recent Advances in Surgery  contuned o
chapter on the anticoagulints  binee then they have been used
on m ven greater seade for a wede variety of diseses both mediend
md surgical  Lhe best wnticosgalant i« without doubt heparin
not only does 1t work quichly but therc 13 an (Ficiont antidote m
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protamune sulphate, the dose of which 1s 5-10 ml of a 1 per cent
solution The disadvantage of heparm 131t cost  Dicoumarol and
allied drugs are mfenior to hepanin for several reasons  the response
15 5low and varnble the effect 15 cumulatiy ¢ and there 1s no antidote
They are cheap howeser It is possible that in the near future a
shghtly less pure but cheaper form of hepirin may become avaable

Regional Heparinization The disadvantage of systemuc antt
coagulant therapy  vasculir surgery has been the high :nerdence
of hemitoms formation m the immediate post operative period
Murray and Best {1938) first suggested regional heparmzation as »
safer Alternative  They recommended this method for use after 2
1ascular anastomosis As used to day (Freeman and Calfillan
1952} a very fine polythene tube 15 mserted nto the vessel and
passed to the regon of the anastomows for example after a
porta casal shunt the tube may be passed up a branch of the
wmierior mesenterre vem A constant saline wnfusron contamng
about 200 mgm (26 000 international umts) dasly 15 mamtamed
tor up to o wech after which the tube 1s withdrawn It 1s clumed
that this method prolongs the clotting time of the blood tn the region
of the antstomosts but has less effect on the systemic clotting time
Thys finding has never been proved  thus dosage of hepann often
prolongs the clotting time of the systemic blood to twenty mmutes
or more and may produce a greater prolongation regionally but n
all published work this has been an assumption 2nd not a proven
fact The idea however is attractive

Trypsin  Recwntly Innerfield Sehwartz and Angnst (1052) have
used mtravenous trypsin i experimental tmmals and twenty
patsents  Their results show that trypsm by the mtravenous route
produces no untoward reactions if grven slowly, that it has antt
corgulint properties and most important that it has 1 Iyt effect
upon artificnally formed thrombn  This latter observation may hate
far reaching results 1n the management of patients with thrombotic
or embolic episodes m esther arteries or vems  The exact mechamsm
by which it produces Iysis of an mtravascular thrombus has yet to
be worked out

Long term Anticongulant Therapy Marple and Virght (1930)
report that dicoumarol may be given to out patients over long
penods  They reduce the prothrombmn 1etivity to 25 per cent of
normal and control 1t by an estimation of the prothrombm Jevel
every third dav  Thev stress that tius treatment can only be
carried out m an mntelhgent and co operatine patient  The advan
tages of such 2 repime for patients with recurrent thrombowes are

obrions
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MANAGEMENT OF INTERMITTENT CLAUDICATION

The treatment of thiy symptom by artery grftng hias been
discusced  Other methods are numerous Hamulton and Wilson
(1932} have recentls subjected rome of the standard tratmants toa
entict amlveie A group of patients had thar clandieation
measured by the smgle test of being, ashed to walk nt ther orhinary
prce over a pawr of steps 18 m Ingh  the number of circuits com
pleted and the time taken before the pun developed wor recorded
Yst a group of patients were obeerved over o period of severnd
weeks without any treatment bemng given amd remarhable fluctua
tions 1 the exeraee toleranee were noted It way deerded therefore
that any smgle obscration was without value and that repeated
observations on each patient extending oter a conuderable period
of time were necessar) to assess the effiet of each method of treat
ment

Intermuttent Venous Occlusion

Ths produced some smprovement but the treatment nas earried
out on m patiente  The response to smnple rest in bed was then
compared with intermittent venous ecelusion and 1t was found to
be equalhy effectne

Drugs

A smber of pitients were given a eourse of the following drugs
priscol sitamun Lo methyl testosterone meotnne ned  dihydro
erpotammne , papasenne, and ammophylline, As o control e\cr\J
patient recenved an equivalent course of & dummy  eubstance,
sumlar i appearance but mert mn content Hamulton and Wilson
report that none of the forms of drug therapy used produced an
mcrease m exercsse tolerance beyond that oceurnng naturally m
the course of the diserse or beyond that produced by the imert
preparations

Edwards and s colleagues (1952) huve studied the response of
ehty four patients with periphertl vasculir disease to mtia
arterial mjections of priscol papaterine aleohol acetylcholine and
histammne  Most of these patients were suffering from semile
obliterative arterial disease  their results have been encouragmn
Of these drugs priscol and papaverme were the most effectine tl{go

former m a dosage of 5-100 mg 1n 10-20 ml of s

2 otomc sahne, and
the latter 1n a dese of 40 mg of papar "

the latter n 4 g pipaverine sulphate in 20 m] of
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Myoneurectomy

Boyd and Learmonth (1949} thought of this operation indepen
dently, and they have performed 1t on a number of patients with
termittent cludication The nerve supplying the muscle which
claudicates 1s divided and the patient can then walk until he 1s
stopped by fatigue or the claudication of another muscle Boyd
(1949) found that the difficulty was to decide which muscle was
claudicating, therefore he has worked out the arev of shin reference
of pamn from the various muscles of the lower imb Pamn from the
soleus 13 felt on the back and mner side of the call of the leg and
along the medial border of the sole of the foot Pam from the
gastrocnemius over the bach of the knee Jomnt extending up the lower
third of the back of the thigh and a stmular distance down the back
of the calf of the leg Pam from the muscles n the antertor com
partment of the leg 1s felt over the anterior and lateral surface of the
leg and dorsum of the foot

Tenotomy of the Tendo Achilles

This operation was first used by Boyd (1949) for the treatment of
patients with severe mtermittent claudication and 1t has now
replaced myoneurectomy 1n hus clinte for the treatment of patients
of this type The tendon 1s divided with a tenotome the operatien
takes a fes moments and can be performed on an out patient
After a tenotomy the patient can walk satisfactorily without pan
In our experience at St Mary s Hospital this operation gives good
results 1 selected patients but 1t may have to be repeated at
mtervals The claudication 1s reheved but m many patrents 1t
recurs after three to mine months esammation of these patients
shows that the tendon although lengthened has reumited a second
or even a third tenotomy myy be necessary to heep the intermuttent
claudrication under control

Clinical Plethysmography

The plethysmograph has been essentially a piece of research
apparatus but Goetz (1949) has produced a portable digital
plethysmograph with which the blood flow through a finger or toe
can be measured This apparatus cin be worhed with sufficient
ease for 1t to be of use to a climeran engaged m the diagnosis and
treatment of peripheral disease It permits measurement of the
actual Tate of blood flow through a digit and for example 1t
18 of particular jalue 1n determining the completeness of 2
s)mpathectomy



CONNI RV ATV AN PULT ATIONS 14
Acrtography

Although nortography 3 not new, dos Santos desenibed m 1029
2 techmaue essentilly amdar to that in vse today, ot s beng
performed more often  There ate two methoda—the direct and the
retrograde  In the direet method a wide bore needle i« weserted into
the abdonunal aorta from the back the needle pasang just below
the loft twelfth b In the retrograde method a fine polythene
eatheter 15 prssed up the radind or ulnar arteries mto the norta
In both techmques about 40 m} of a 70 per eent solution of pyelosi
or diodrast are njected as rapudhy as possble under general
anesthenn and \ rvs taken dunng and just sfter the end of the
mjection  Most authors ncluding Deterhng (1932) prefer the
direct method for visuahization of the abdommal aorta  they have
found 1t relatavely safe and the picture 19 better than that obtamed
by the retroprade route  The thoraerc sorta however 19 best
demonstrated by the retrograde techmque

Phenol Sympathetic Block

Haston i 1949 reported that he had mjected an aqueows solution
of phenol mto the lumbar syvmpathetic eham of 220 patents  In
90 per cent a dry and warm foot resnlted and m 69 per cent the
effect was lasting the foot rem-uming warm and dry for months
The techmque he recommended consisted of & prebuminary myjection
of 2ml of & 4 per cent procune solution  if this produccd e xlence
of svmpathetic mterruption without syvmptoms of numbness or

paraliais he then injected 10-12 ml of o 10 per cent solution of
phenot m water

CONSERVATIVE AMPUTATIONS FOR GANGRENE

Gangrene of the toes or forefoot 15 usually associated with a mmn
vessel bloch but i o sunonty of patients the block 1 penpheral
In some of these latter patients a conseryative amputstion can bo
performed  Diabetics may dervelop one of two types of gangrene
thev mav have artersoselerosis and their gangrene be sumlar to
artenosclerotie gangrene m anyone else or they may develop
gangrene due to an mfection of a toe

The mun pownts in the sclection of patienta for a conservative
amputation are  the presence of pripable pulsation in the pophtent
posterior tibial or dorsabis pedis arteres evidence of mfective
gangrene m a diabetie or an arterrogram which shows that the
block 15 m the arteries of the toes or the forefoot Under these
arcumstances primary healing will oceur if the Iing of gection Pisses
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through healthy tissue There 13 an mcreasing tendency to avod
all set or formal amputations in these patients  Fig 124 shows a foot
one year after the second and third toes the corresponding meta
tarsals and the ad)acent soft parts had been excised from a diabetic
patient aged seventy six , primary healing occurred and the patient
left hospital within two weeks

Of the formal amputations many surgeons prefer the site of
election 1n the thigh because of the greater certamty of primary
healng but others are using more conservative operations even for
patients with mamn vessel occlusions Of the more conservative
operations, the transmetatarsnl 1s one of the most popular and
Warren Crawford, Hardy and McKuttrich (1952) report 628 per

Ti¢ 124 A foot one year after excision of
the second and third toes the corres
ponding metatarsals and the associated
soft parts for infective gangrene m &
diabetic patient aged seventy mne
ears

cent heahing i a group of forty three transmetatarsal amputations
performed on forty patients with arterial deficiency only four of
these patients had a lumbar sympathectomy

SYMPATHECTOMY

Tt 1s probable that sympathectomy 15 of value in assisting healmg
after an amputation for gangrene Two pomts should be mentioned
however First after a sympathectomy the blood flow through the
shin 15 greatest during the first forty eight hours (Ly nn and Bareroft
1950) after that 1t falls progressively but wsually remams httle
above the pre operation level Secondly the standard operation of
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Jumbar sympthectomy romoves b of diom centeed on the Hurd
fumbar serlebr This procedun prostices  vasshiation and
abolishes sueating from the shan of the b below the hoee jomt
The practieat mportanee of this s that the standant tumibae
ganghonectomy Wil md heabng, after an ampitation tlow the
Lnee but at the site of clection through the thidh ne lonefit accries
beeuze the denenvated arcea doce pot rumam attached to the
piuient 1o demervate the sl flaps of 8 med thith amputation
1t 18 necessar 10 remote the first lambar ganghion neweld_Simadaehy,
1 intermttent ehuadication the arca deneryated should mclude the
regaon of the block 1t the mum arters beeawse st 1 avound ths that
the collatert} vessels must forme

Canglionectorny  or  Pre-ganghonic  Section  hmmenth  and
Hadfield {1952) hie compared the results of these two opurations
n a group of prtients suffinng from Raynaud s deciw  Thoy
hate found the chmen! results of the two operations to be the same
for Raynauds diease but that aide cfftets, such as o Homers
syndrome and nasal congestion ocenr with ganghoncetoniy and not

pre gangliome scction For this reason they prefer the latter
operition

THE TREATMENT OF AORTIC AND OTHER
ANEURYSMS ARTERIAL SPASM

During the last few years several mgemouvs methods for the
treatment of arteniosclerotic aortic ancurysms have been deseribed
Lmton (1951) recommends ntrasacendar wintng, A fine cannula 18
mtroduced nto the ancurysm and 30 gauge stamless steel wire
threaded through this and mto the sac  Hie mcthod diffus from
previous attempts at mtrasacenlar winng m two ways  He mserts
a great deal more wire than any of Jus predecessors  the shortest
length he has mtroduced was 100 ft and the longest 965 £t Ho
mahes mulfiple punctures with the cannula to et this length of
wire mto the ancurysm the object 13 to fill the whole sre with wire
16 15 mnteresting that he 13 willmg to ware an aneurysm after rupture
has oecurred  There 13 usually only a small leak at first and he has
wired six aneurysms of thus type  Three of these srx patients died
within one week two hved fourteen and exghteen months respee
tively and one patient has Iived for two and a half vears and
survived a second wirmg for another mpture

He has wired
seventeen aortie aneurysms with benefit to fifteen patients and no
benefit to two

Poppe (1048) has wrapped aneurysms of the norts m cellophiane
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There are several different hinds of cellophane—some produce no
tissue reaction others produce mtense fibrosis In this method
polythene cellophane has been used, which produces an intense
foreign body fibrous tissue reaction A sheet of this substance has
been placed round an aortie aneurysm 1n mmne patients four
survived for from one to three years The fibrous tissue reaction
takes time to dev elop and the maximum benefit was not apparent
for between three and four months The active principle
polythene cellophane which causes the fibrosis 1s decetylphosphate
Berman and Hill (1952) have used this substance mixed with olrie
oil for the periaortic mjection of aneurysms In no patient counld
reduction in the size of the sac be shown, but a thick layer of fibrous
tissue can be relied on to form, and this may lumt the further
expanstion of the aneurysm Symptoms were reheved m most
patients but rupture has occurred This method appears to be
worth an extended climeal trial as 1t 13 a mmor procedare relatively
free from rish

The treatment of aortic aneurysms by artery grafting 1s of
value for anatomical reasons the aneurysm must be situated erther
between the left subclavian artery and the chaphragm or below
the renal vessels Broch (1952) has reported a success with this
method and we have found 1t satisfactory

Temporal Arteritrs

Of recent years mterest in this condition which was described by
Jonathan Hutchinson has been remewed The patients suffer
from fronto temporal headache the temporal artery 1s thichened
tortuous tender and nodular and the overly ing shin may be red
Exasion of the abnormal vessel relieves the headache but the local
process 1n the temporal arteries 1s usually part of generalized arterzal
disese

Cirsord Aneurysm

This term 1s tahen to mean congemtal arterio venous fistule of
the vessels of the scalp usually the superficial temporal artery and
vem The condition becomes apparent during adult hfe and the
treatment 1s difficult  The best method 13 probably to tie the
external carotid artery and then to turn down a scalp flap con
taimng the aneurysm which 13 dissected off the deep surface
Vessels may pass from the aneurysm to the shull and are dufficult
to control Diathermy coagulation bone wax and direct pressure

help
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Mycotic Ancurysms

These are nearh alwars cwsed by bacterd anidocanditss shich
dreerse was uwnbly fital before the discorery of the antilnoties
To dav pitients so affccted moy Ine to have ther ancurvems
treted (Goardbs 1939)  The most usual smite for the devcdopment
of n mycotic aneuryém 18 adjreent to & cotretation of the aortn or
near to the aortic valve and Brock (1052) has resected one of theat
and rephiced 1t with an artery praft Other mtes m decreamg
order of frequeney arv the supenor mesenterie cerebr femorad
hepatie and splenic arteries  Most surpeons tLambert Rogers, 10313
recommend antsbioties and only treat the nneurs s surgiealls af 1t
enlarges rapidly or eatses sy mploms

Traumatic Artevial Spasm

hanmonth (1952) has mvestigated the causes of arterial apasm
changes 1z the size of Jarge artenes and the treatment of artenal
spasm  He bebeves that traumatic arterial sprsm 38 due to
mecharueat stimulation of the iessel wall stsell  In o group of
cxperumental ammals various methods for the welief of arterial
spasm were mestipited ncluding the Joend application of
papaterme procame eaffeme priscol heparin and henzodioxane
Pipavermnc consistently produced relixation of the artern  He
recommends that in a case of trunmatic arteral sprsm the treatment
should be as follows  the artery should be exposed and the whole
arer mspected XM the artery 19 found to be m spnsm 1t should be
covered with & 25 per cent solution of papns erme sulphate for ten
to fifteen minutes  He has used the method on two patients and
ut both the artensl epasm releved saviefactorsly  If tho vessel
remawss m sprsm he adyises suture of the wound with o fine poly theno
tube down to the artery and ot ntervals ) per cent papasenme
sulphate shonld be mstilled mto the tubs until the crreulation has
been restored  The sy stemic admimstration of papwyerine 19 without
effect (Kmmonth 1951}

Plastics 1 Perpheral Vascular Surgery

The use of polythene cellophane for the trentment of aortic
aneurysm has been desersbed  Thos 18 a use for an wntant plaste
but many plastics are mert m the tissues and these also have o use
s vagenlar surgery A polythene tube s the most satisfactory way
of mamtamng an ntravenous mfasion for o long perrod blood
clots much leas readdds sn a polythene than a metal cannula and
such an infusion may contmue satsfactondy for da 38 or weehs

Hufnagel (1947) has used a lewete tube to replace segments of
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the thortete aorta of dogs wath good functional results, aud more
recently Voorhers (1952) and hus colleagues have bridged defects in
the aortn of expunimental animals with a prosthesis made of Vinyon
“N’ doth  This hatter development 19 of mnterest and may prove
to be of cimcal value They folded the clot longitudwally and
stitched 1t to form a4 tube of the required diameter and length 1t
wasg then placed across a gap in the abdommn! aorty of a number of
dogs Vinyon cloth 15 a fine mesh material, blood leaks through,
but this 1 soon stopped by the formation of fibnn phugs, so that the
cloth tube can conduct the artersu blood flow  These cloth tubes
become hned by a film of flattencd cells sumlar i appearance to
normal intima

THE VENQUS SYSTEM
Phlebography

There are two man methods of demonstrating the perxpheml
venous system on an X ray film, the orthograde and the retrograde
The orthograde or ascending phlcbogrym 1s performed by mjecting
20 ¢ ¢ of 50 per cent pyclowil nto a vem on the dorsum of the foot,
a blood pressure cuff 13 placed above the anhle to obstruct the
superfieal veins and force the contrast medmm into the deep vems
A radiograph obtamed by tins method s of httle value becaure it
does not show the state of the valves i the deep vems

A modification of this method of ascending phlcbogmpl‘)
designed to demonstrate the valves m the deep vems has been
suggested by Scott gud Roach (1951) and an efficient techmgue
worked out by Cochett (1952) Ihie mjection 15 performed wd the
blood pressure cuff applied as before but just before the mjection
has been completed the patient 1s told to perform the Valsaha
maneuvre (forced expiration agunst a closed mouth and nostnls) ,
this forces the contrast medwm back down the vews and the valves
are Seen I a Mmost convinemg manmer

The retrograde phlcbogram has been used by Bauer (1950) He
ties the saphenous vemn at the fossa ovalis in the grom and mjects
the contrast medium mto the provimal stump The table 18 tilted
sith the feet down to an angle of 45 degrees  In the normal patent
the contrast medmm flows down to the first valve or disappenrs mte
the vena cava when the valves are meompetent 1t flows down to
the knee or lower

Interruption of the Deep Vens of the Lower Limbs

In 1650 Bauer reported hus results after division of the poph{eﬂ
sein 1 245 patients with evidence of vahular incompetence m the
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femoral and popliteal vems  To use his ovn words ¢ A marhed
improtement was observed i nll pitienta The achung and bursting
was rehieved almost at onee  The wlecrs generatiy bealed in a shorter
taume than nught hase been evpeeted with consersatise treatment
Walher 1 the same year analvsed a much smatler wories of tharty
popliten! lyrations performed at St Bartholomes 4 Hospital - In
tus opmuon the operition was most ratisfnctors when burstmg
pun was & promment ferture  Ho adused mievsurement of the
venous pressure as a snjuable md to the selection of patients kel
to benefit from a pophiteal vetn mterruption I rom a small personal
evperience of this operation it appetrs that Watker s conclumons
are correct 1 that deep vem hgation benefits many patienta with
bursting pun and some patients with uleeration but has httle of
amy effect an cedemn

The previous edition of  Reeent Advances m Surgery  con
tasmed & report of the werk of Allen on interruption of the femoral
vens or mferior vena cuvk as a prophhlactic measure agmnst
pulmonary embolism  The effects of this operation have now been
aseessed  Lrb and Seh (1931) subjected every other patient
admtted to their serviee with a fractured neck of femur to bilnteral
superficial femoral vemn hgation  Iifty patients had ther vens tied
and fifts were used as controls  mine (I8 per cent § of tho patients
with hgated vems developed pulmonary emboh and only six {12 per
cent) of the controls  Only ene patient died of a pulmonary
embolus nd the vems of this patient had been tred  Allen (1949
nmsell reports the following results from the Massachusetts General
Hospital of 905 muddle aged patients grven cicoumarol prophy
Iacticaliy after operation there were no deaths from pulmonary
embolism  but two died from hemorrbage OF 1500 putents
subjected to femoral vein ligation seven died from subsequent
embol

Iagature of the inferior vens easa may well be effectine in
preventing pulmonary wferction but the lato sequel-o are eripplng
Shea and Robertson (1050) report that of thirty seven patients
subjected to mterruption of the mfersor vena casa oll had subjective
eomplamts all had some objective changes, such as cedema san
costties or chronie leg ulcers some were able to work, but others
were completely diabled  They conclude that vena caval hgation
should be consmdered only as o hfe svving measure and should not
be used prophy lactieally

Gravitational Ulcers
Cochett (1053), amongst many others has studied thus problem
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Heo considers that winlst some uleurs are assoctated with mcompetent
saphenons 1ems and many with ncompetent deep vems, w & high
proportion some additional local vause must exist  He bases thi
opmion on the followmg observations  Many patients with ulcers
show no evidence of siphenous ialvular meompetence  Mamy
patients with long standing 1 aricose vewns have no ulcers Saphenous
ligation properly performed and combined when necessary with vem
strpping fails to cure ulcers sn & significant praportion of patients
Many patients with uleers have abnormal deep vems  Efficrent
pressure on the uleer heals 1t m 4 Ingh proportion of cases  These

Fio 125 Diagram of the venous dramnage
of the ulcer bearing area of shin &
subcutaneons tissue It 39 not to the
mam saphenous vemn but to the deep
vems vi¢ & group af perforating veins

ulcers have a constant anatomieal position just abose the malleolt
usually the medial

During & search for  local cause he has made the followwng
ohservations  The venons dramnnge from the shin above the malleoh
18 not dmectly to the saphenous vemns 1t passes via a group of
perforating vews through the deep faseia to the deep vems the
calf (Fig 125) The sk of this arcy has a partscularly poor artenal
blead supply as shown by mjecting the arteries with 2 bismuth
suspenston m the postmortem room dissecting the shin and sub
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cutaneous tissues from the hmb and N rayng them The calf
muscle pump exerts a considerable cffeet by pumping blood from
the area during sctivaty  There 15 8 constant valve on the mam
commumcatig ‘e drawnmg this area of shan just deep to the deep
fascia and before 1t joms the deep vens  Tins Jast observation 1
m Coclett’s view the key to thus problem These mcompetent
perforiting vems can be demonstrated i many ulcer pitients, both
by phlebograme and during surgieal operations (Figs 126 and 127)
If these vems are tied (1t 18 usunlly necessary to excrse the ulcer to
expose this vein) many uleers which hawve fauled to respond to
saphenous higation heal satisfactorily

The Ingection Treatment of Varicose Vems

The last few years have witnessed a decreased use of this method
of treatment Kinmonth and Robertson (1049) have studied the
method by injecting pyelostl 1nto normal and 1aricose vems ueng
techniques sumidar to the standard therapeutic methods end then
X raymng the hmmhs  They have found that the fimd mjected had a
tendeney to pool on the valves of the deep vems Ihey recommend
that retrograde mjection of varices 1t the tmae of syphenous hgation
should be abandoned that varices should be injected by the empty
vem techmique with the hmb horizontal that the amount anjected
should not exceed 185 ml and that sclerosing agents requring &
larger volume should not be used  After the mjection the leg should
remun ab rest for five mnutes and then elevated and exescied
vigorously to sweep the sclerosing solution mto the general arvula
tion where 1t 1s made harmless by didution
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PART VI— THE BREAST
CHAPTER ANII

CARCINOMA
H J B ATKINS

ZEtiology

Wirny the last twenty vears advances of a most stimulating
kmnd have bren made m our Lnowledge of the possible causes of
breast cincer Unfortunately much of this worlk has been done on
the mouse and how far results achieved n this field of biology will
be of value 1 helpmg to solve problems of human pathology 18
unpredictable

Genetic Influence By selective breeding 1t 1s possible, i the
mouse to produce a strain mn which the adult females will almost
mvanably develop cancer of the breast or alternativ ely to produce
a stramn 1 which breast cancer practically never ocours It might
be concluded that this was elear enough evidence of a hereditary
factor in the genesis of breast cancer in the mouse, but never vere
the pitfalls of jumping to lusions better exemphfied Further
work has shown that much of this effect 15 due to the transmission
of a factor from mother to daughter m the maternal milh an
mnfluence which will be discussed more fully below and one which
18 1n no sense genetic If we subtract this transmissible mfluence
does a truly hereditary factor remain ¢ Is there anything, that 1s
i the genes of the mother which mahes the daughter more sus
ceptible to cancer of the breast 2 The difficulties of separating these
two mnfluences (if there be two) even m an ammal so surtable for
such experiments as the mouse are conmderable but 1t would
appear that there 1s indeed a genetic constitution which determmes
susceptibility to breast cincer and that breast cancer 1s a truly
hereditary disease apart altogether from the mulh factor The
nature of this genetic mfluence 13 now the subject of busy serutimy
and 1t would appear that 1t may consist of a constitutional response
to hormonal influences which renders the possessor more, or less
Iable to breast cancer

When we turn to the human two difficulties confront us The
first concerns the guestion a3 to whether breast cancer 15 mn the
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human, a famahy rifur at all nnd recondly af st be so, whether
there are 1no factors msohadd n condstagional or gonetie one and
an extraneous of (Mnampsthic one

The fact that there should be any anumont over the possibility
that eancer of the bretst i humans temds to ran m fannhes supposes
that this tendeney 1t enste 19 not o very strong, one and regusres
carcful statistieal analysss on « large seale to reveal st OF course
cancer of the breast 13 g0 commeon that the operation of chanee
would be bound to reveal wolated mstanees where many manbers
of many generations of a particular fanufy have suffcred from this
dicease nstances ko sirthng as to has the sbuerver in fuvour of
the possibility of a hereditary mfluence whatever the cvidence and
the eitatron of such peculiar tnerdents can have hitdle bearmg on the
problem and mav onhy confuse the yesuc  Therc 1s, in fact some
confhict of evadence on the matter but 1t would appenr that the
relatines of patients with cancer of the brenst suffer themsclves
from cancer of the breast slightly more frequently than would be
expected 1f they hid no special prediposition  In other words
there 15 probabhy & slight tendency for eancer of the breast to run
i famihies

Exen of thes be true we are m no position to say how far ths
effect 13 genetic and how fir transmisssble or whethier in the human
a transmussible factor ewists at all n problem to which we wilt
return later

Hormenal Influence  Fyer smce 1t was shown on the one hand,
that cancer of the breast could be prevented m female mice by
castration at an early ape and on the other hand, that 1t could be
caused tn male mice by the admustration of wstrogens, the import
ance of hormones m the genewts of brewt cancer has been
appreciated  No purpose cnn be served m rotathing here the story
of endocrine influences i the genesss of breast cancer 1n the mouse
This branch of expernmrental pathology 13 not a recent advance and
whereas the relation of wmstrogens to cancer i an established fact
the nature of this relation 15 as yot maperfectly understood

When we turn to the human the mtuation 15 s always more
obscure  The observer once more finds 1t difficult to freo hymself
ab utio from a bias 1 favour of the proposition that there 1s o
relation between hormones and cancer of the breast This biaa 19
fortified by the fact that tius relation can be proyed m the mouse
that hormones can m certun cases causo cancers of the breast to
regress and by inference that other hormones may cause such
cancers to flounsh  and finally that stnkang 1solated stances can
be culled from the hiterature where thus relation 1s exemphfied 1 a
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highly suggestive manner the most formud wble bemg the wpperrance #
of bilsteral cancer of the breast m o male treated by cstrogens for
carcinome of the prostrate  Dach of these preces of evidence contains
a flaw but 1t would be mulish to disregard a number of signposts
however dilapidated all pointang 1 the stme direction ind with alf
due scientific reservation we may say that it 13 Inghly probable that
hormones play « part in the development of cancer of the breast im
the human perhaps by deyelopmg the glandular tissue perhaps by
rendening this tissue more susceptible to some other mfluence
perhaps by both

The Transmussible Factor Bittner (1037) has shown that by
removing a htter of mice from thewr mother ot buth and suckhng
them at the breasts of a foster mother the aeidence of cxcer of
the breast m this hitter when 3t grows up approumates to thab of
the stram of the foster mother rather than to that of the mother
Thus the litter from o stram showing a hugh madence of breast
cancer could be protected by suchling from a foster mother of 3
stram with 2 low nadence of brewt cancer  Conserseh the hitter
of & stram with a Jow ncidence of breast eancer could be gnen
cancer by suchhing from a foster mother of a stram with a high
inadence of breast concer Thus work wlich has been repeated 1
lahoratories all over the world has led to the mmportant conception
of & mulk factor which 1s responsible for the development of
cancer of the brenst m the mouss This mulh factor has been
pursued with relentless vigour and sty chemical physied and
brologienl properties are beginning to emerge In all these 1t would
do for a virus and even 1ts photograph under the electron micxo
scope 15 & passable hheness That 1t can be recovered from tumowt
tassue and 1s found m the semen of & susceptible stram renders the
ongmnal term  malk factor mappropriate and it wero better
termed  the transmusuble factor or even as it has been by
certamn worhers with o famuharity far from contemptuons simply

the factor

Our interest 1s focused principally around the question as to
whether this factor operates in the genesis of human breast cancer
Exammation of this problem the elucmdation of which 18 frought
with such 1ital consequences whatever the ansser 13 proceedmg
along these lnes —

(1) Bleetron mucroscopie studies of human breast muth (Gross L,
McCarty K 8 Gessler A E (1952)) roveal particles slar to
those occurring in the mulk of susceptible mce  These particles
are freely dutributed thronghout the rill. of most humans 50
examined Occasionally they are absent and m such cases there 18
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no listors of breast eancer amongst the near relatines Sinco they
have never been reported as beng absent except 1 those instances
when no near relative has suffered from eancer of the breaat, and
snce n mam tases when the fanudy Iiators 1< stroug the milk 12 0
unduly fult of these particlcs they may mddeed be connected with
the genesis of human breast eaneer (Fig %) Supposng that by

A DT

(a) ®)

Fie 128 (@) Bample of milk from o woman with a famly record
negative for any malignant tumours for two generations (b))
Sample of milk from a woman whose mother had cancer of
the breast

[From Groxe L McCarty h S anlCesaler 1 F 4nn New York {ead of Sa

some means 1t were possible to prove that these particles :n human
oulh are particles of the transmssible factor we are still far from
answering the question as to whether breast feeding has anj relation
to the gencsis of human breast cancer because these particles
may be transmitted as well through the placenta during the natural
fondhing of an infant or by other means

(1) To determme whether breast fecding has any effect on the
subsequent development of breast cancer, efforts have been made
to trace bach the nursing hustory of patients with cancer of the
breast to see whether the proportion of those who have never
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received human mulk 15 the same as wm the general population If
this conld be shown to be the case then breast feeding could have
no effect on the production of this form of cancer The difficulties
of bemg certun however whether any partwular patient has or
has not recerved human milh forty or fifty years before are so great
even when the mother 1s still hung to testify on this matter, that
Irttle rehance can be placed on results obtamed by such & method

(u1) An alternatss e 1s to wccumulate a panel of female children
whe have never recened human mulk and to see whether the
madence of cancer of the breast ss i them different from that
m the general popufation  This mvestigation 15 being carried out
and with the help of the Society of Medical Officers of Health such
a panel 1s being collected  An enquiry 15 bemng made mto the eath
health history of these chuldren mn ovder to determme the effect of
brewst feedsng m protectmg an mfant from the mentce of vrus
mfection duning the early years In addition, by means of a direct
follow up by eventunl reference to the Cancer Regstry and by
ultimate resort to the death certificate 16 will be possible to deter
mine the rate of mcidence of cancer of the breast in these persous
with  suffictent degree of accuracy to compare this with the rate
m the general population

Until more certun esvidence 1s forth g and d the
many proven benefits to both mother and child of breast feedng
this should be actn ely encouraged as 1t 15 known to protect the
mother to some extent from cancer whatever the unhnown effect
m this respect may be on the chuld

Pathology

Much recent work has been conducted on the rate and dwection
of spread of cancer of the breast In regard to the rate of spread
endeavours have been made to grade tumours by histelogical means
mto those which may be expected to spread qmehly and those
which are hhelv to pursue a more lersurely course A contnbution
to this attempt has been made by Bloom (1930) but st 18 perhaps
too early vet to say whether the histologieal enteria adopted m this
system of grading will turn out to be the best for determining thts

mt
pOA conttbution of fundamental mmyportance 1s that of B 8
Handley (1852¢) who has muestigated the spread of cancers of the
breast to the chamn of glands along the mternal mammary artery
In 119 operable eases ;n wlich the imternal mammary cham was
exammed for mioliement the distrsbution of glindular metastases
was a5 shown (Table IM)
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Slte ¢ peimary growth

Inner half Outer hatt
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|
of treast | T

T Total number af cnses 1,139%,) | 74 @20y | g
All nodew froe 10 (009) | 28 (2800} | 14 (330 )
Axillary nodes only iy aded 8 (e |32 @im | 400y
Internal mammary hodes onhy invaded |7 {1%) 1 (1°) 4 3°%)
Both axillary and internal mammary .

nodes smaded 24(20°,) t 13.10°%) { 3* (31°5)

trom R § Handley (10,2)

This means that the method by winch these cases were treated
namely by radical mastectomy  was pathologically imadequate in a
third of therr number By the ordimary techmgues of operation
for breast cancer therefore the result 13 doomed to falure in o third
of the cases because of spread to the internal mammary cham,
which 13 outeide the range of tissuc extirpated and the proportion
13 even higher n growths of the medial half of the breast  Nor can
deep \ ray therapy altogether mate up for thns difect beeanse
Handlev (1952b) has demonstrated 1iable eancer cells n these
glands after they have been subjected to mgorous rrradiation
Nevertheless the discovery of viable cancer cells in tissue which
has been irradiited does not mean that the treatment has been
valueless since a cell may still be viable butits mabgnant properties
may have been exoreized or severely crippled

This work however must profoundly modify our views as to
treatment particularly perhaps in growths of the mner half of the
breast and 1t will be necessary now to examune how far these

pathologieal concepts B8 m with and mfluence modern viens of
therapy

Treatment

Value 1 Prolongmg Life The surgical world was startled not
so long ago, by a statistical survey contending that rdicnl
mastectomy does hittle or nothing to increase the expectancy of lifo
of patients suffering from carcinoma of the breast (Parh, W W
and Iees J C 1951) Doll (1852) 1n an authonitative statisticn}
evaluation of this view mamtams however, that the figures
produced do not substantiate such o contention Neyertheloss
the effect of the very suggestion has been to destroy 1ny complacent
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satisfaction which we may have had for existing methods Such
an unduly pessimstic outlooh 19 perhaps, a reflection of the sigm
ficance of the pathological advances outhned above and 1t 1
interesting to see how those concerned with the treatment of cancer
of the breast have reacted to this atmosphere

Modern Trends It 13 possible to discern two distinet and contra
dictory trends the one which seems to argue that cancer of the
breast 1s 1n general incurable, and that the best that we can do1s to
arrest 1ts progress untdl finally its relentless advance overwhelms
the patient or she succumbs 1 the meanwhile to some other malady
the other argues that these fresh pathological discovertes are &
challenge to the surgeon who must devise yet more radical procedures
to remove these recently explored paths of spread

The first school 18 represented by McWhrter (1948) who smce
1941 has treated nearly every early carcinoma of the breast occurring
mn the South Eastern regton of Scotland by one method namely
simple mastectomy followed by irraciation of the glandular fields
A companison of the results in this series with others puhhshed
elsewhere m which radical mastectomy has been performed where
practicable can never be esact because the staging of cases m
winch the glands have not been removed 1s not subject to the stern
corrective of histological exarmnation of the axillary field and m
neither seres 15 the state of the mternal mammary glands hnown
This loophole provides scope for endless discussion and jugghng
with figures so that the truth if there be such a thing 1s difficult
to come by When however we realize that 1t 1s possible to put
forward figures purporting to uphold the view that the results of
treatment 1 terms of hife expectancy by orthodox surgieal methods
do not differ substantially from the results of withholding treat
ment 1t 1s easy to understand how a comparson of the results
of two methods of treatment differing but little m thetr efficrcy
can be most confusing Even though complete rehiance may be
placed upon the absolute mtegrity of the nvestigator the greatest
reserve must be mamtamed in accepting statistical evidence on
such matters when the results appear to be contradictory to common
experience  Whereas the figures may hold together statistrcally
the observations upon which they are based may be open to wide
mterpretation For instance the diagnosis of Stage I cancer of
the breast depends mn many cases simply on the opimon of the
histologist examumng the section and the cnitera for diagnosts of
cancer differ materially from school to school

It may be that one of the reasons why the results of treatment
by McWhurter s method compare not unfavourably with the results
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of treatment by rdical mastectamy 1w becawar as we shall see,
most series treated Iy the latter method bave i the past been
compounded af crses that were un=table for radical mastectoms
m the first plice and m wiich the operation il haem together
with those 1 wlich radict) mastectomy was proper nnd i which
the progmosis 1e evecllent

At the other ¢streme, Urban (1032) hax devised an operation
whereby the mternal mammary cham 18 removed as part of the
radicrl masteetomy specrmen  He exerses Ialf the stemum, with
1ts attached costal eartdages topether with the mternal mammary
artery and 1ta satellite hmph nodes  The difeet m the chest wall
15 made up with a fasain lata graft and the whole nren 18 covered
bn swingng the opposste broast over as a pedicle flap  Thus formut
able operation tahes five to mx hourm and although only T cwe
ont of the first 40 has been lost s the immediate post operatine
period ane feels wmchned to wart with watehful nterest nfon
passing judgment on a proccdure so radical  Some following the
same line of rersoming have extendad ther operative fidkd w other
irections  Wangensteen (1932) mahes excursions mto the supra
elienlar tangle  and others remove both breasts It cannot
be clumed that many of these measures are recent or that they will
turn out to be advances, but they arc eited to sffustrate the stimulas
which our dissatisfaction nith present methods affords

How then 19 the neutral observer to proceed 1 As i so mamy
problams where hfe 15 at stake and until ane cxtreme or the other
can be shown to hold the advantage, st would be wise to heep to the
middle path  Lien so the automatic preseniption of radieal
mastectomy for early cuncer of the breast s sot as we now
appreciate the best that we ean do and in regard to tins problem
an eclectic attitude may be enjosned A most thoughtful exponent
of this rchaol 18 Waldron Smuthers (1852) who breathes nes vigour
mto the hachneyed cxpression that each case must bo Judged on its
merits  His view 15 that surgery 13 moro effcetive m eradientng
breast cancer than ridsotherapy but unsucccssful surgery may
male matters worse whercas ridiotheripy generally provides some
rmprovement and may lead to tumour regression for many yetrs

This prinerple 1f we consider the pumary grow th and the glandular
field as separate cotities may be apphed many wiys —~

{1} A patient with a smal tumour 1n the outer half of the breist
';;\;:] 3‘8 “31 :x;)ldn}‘::;ce t‘hranr:l z:x{a ';:9:,“0 palpable and mohile axliary

ectom) post operative irradition

bemg, given af careful exanunation of the spocamen mdicttes that
loent recurrence 13 ihely
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(u) A patient with a small mobile tumour m the lateral half of
the breast but who has many axillary glands mvolved partteularly
if these are i the apex of the awlla should be treated by local
mastectomy and post operative wrradiation to the glandular fields

() A patient with a short history and a substantial lump 1n the
medial half of the breast with enlarged glands 1n the axilla 1mplying
2 rapudly growing cancer 1nd mnvolvement of the mternal mammary
cham 15 best treated by radiotherapy alone

The possible permutations and combinations of climical presenta
tion are too varied to allow a discussion of each but the above re
good examples of how this prmeiple works mn practice , and there
we may imndeed we must, leave the matter In this problem all
that we can do 15 to keep an open mind and follow for the tume
bewng that practice which having regard to the available evidence
seems the most sensible

Hormones The treatment of advanced cancer of the breast by
hormones 1s m 1 small proportion of cases, so successful that no
patient should be allowed to die from the effects of mammary
cancer without a trial of this form of therapy It 1s not on the
other hand sufficiently estabhshed to be mdicated where other
methods of treatment of proven efficacy are appropriate unless m
conjunction with these

Both androgens and cestrogens cause a regression of these cancers
n certamn cases and therr mode of action bemg unknown ther
preseription 15 empirical The effect of these substances on the
growth can be detected histologically and chmeally The former
effect has not been fully mvestigated but the latter 15 there for
all eyes to see and 1f we are to compare the effect of one hormone
with another 1f we are to determine the best dosage of a partrcular
hormone or 1if we are to assess the suscepttbility of a partreular
manfestation of cancer to a harmone 1t 15 most desirable to be able
to express chimeal improvement numerically

The Mean Chmcal Value No method of numerical assessment
can be more than an approuimation and 1t must be mterpreted
with this qualification m mind but the most successful 15 that
devised by Walpole and Paterson (1949) whereby the progress of
each lesion 1 assessed separately and 1f 1t 18 improying 1t 18 assigned
2 marks if stationary 1 and f detenorating 0 the appearance of &
new lesion also being given 0 The average 1s taken by dividing
the sum of these marhs by the number of lesions and the whole 18
brought to a wildy number by multiplung this average by 6
Fig 129 illustratcs the wppheation of this prinerple

Thus 1t w11l be seen that a patient who 1s responding well recetves
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method pursuades the obscrver that 1t s of uncxpected valuo n

The dhfficultics of mensuration make thig
w o approxmite one  hut oxponcnce swith the

To put 1t bluntly a patsent who mamtains an MCV of
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9, month after month s onew ho would be described as ©! responding
well to treatment but n whom there 15 not & complete and
ubiquitous regression of the eancerous mamfestations & long
sentence and one mcely epr d by the exp ‘MCY =9

The 1alue of having a numerical expression of clnieal behasour
c1n bo seen 1n Fig 130 which shows the progress of a patient under
estrogen therapy -nd Table 3. where the results of treatment
of 42 cases under cestrogen therapy expressed as the averige
MCV are tabulated m 4 way which puts 1 value on this form of
therapy at mght  Furthermore for the purpose of relating
geaphically  for wstance clinieal response to mtotie cell counts
and other more abstruse scentific 1nvestigations such a numerical
value 18 4 necesity

Indioations 1t has been obsersed i general that patients well
past the menopause with soft tissue lesions respond best to
cestrogens and joung patients with bons tetustases vespond best
to androgens  but there are so many exceptions to this rule both
of a disappointing and of an unespectedly satisfactory nature that
no laws can be lad down and while 1615 customary to explost thas
obsersation m choosmg the hormone to be admmstered 10 the
first instance much more work 18 necessary before we can formulate
more exact rules  For patients who fall mto neither of the above
categories the prognous 1n regard to hormone therapy 18 0ot 80
good but this treatmoent 13 nevertheless worth & tnal m cases 100
far advanced for other forms of theripy nd 1t W ould be a hollow
sham to pretend that i such cases the choice of hormone for tnal
18 more ratiomat than by the spin of a comn

Dosage and Toxie Effects Ve are as yet uncertam &8 to the
optuaum dosage of wstrogen n these cases Most worhers give
15 mg of stibestrol daily for the rest of the patients hfe but
smaller doses may prove to be nearly as effective and some centres
claim shightly more satisfactory results and no more toxie mai!
festations with doses up to 500 mg daiy 1t 13 1n determmng sueh
pomta that the WOV systers unnersally adopted will prove o
much salue

Toue mamfestations are nausen and yomitmg cedema of the
extrermbres uterme bleeding and hypercalemmia  En dence of such
may demand 3 reduction i the dose or a change to & afferent
preparation of which dienoestrol {a quarter as potent weight for
weight as stilbeestrol) and ethmnyl @stracdiol (twenty bimes as
potent as stilbeestrol) are useful preparations

Androgens are presersbed as testosterone propionate 50 mg
{hree times weehly Iy satramuscular mgection ot more expensti &1}
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as mctlnd textosterone I month m doses up te 1000 e sy
Svmptoms of vynlsm or aene mas demand that the dose «hom) | b
reduced

Resulte The roxultu of tre tment wath e stroenem an snwlected
croup of 42 psticntx with woft 1w ue lemme frested sinee the
applieation of the MO\ prnaple are set out an Table N These

Tamy N
OESTROGEN THERAPY
(42 CASES)

o |utase 10

MCV  [12-8[7-4]3-0 [1p0r o
OVER 60 9 4 6 6
UNDER 60| 4 5 5 3
TOTAL 13 9 " 9

results are mn accord with those of most obscrvem and with our
previous observations before the mtroduction of this system and
we may conclude that just undcr n quarter of such patints are
unable to tolerate the drug m any form i a sumtar proportion the
drug 18 uscless, 1n about a quarter some delaying (ffeet 1s observed,
and 1 nearly a third the mprosament 18 strihing If astrogens
are gong to work the patint will show somo response within eight
weehs and 1t 15 therefore frutliss to prolong, treatment beyond
that time 1f 1t, 19 domg no good In these patients who respond,
the duration of satisfactory response 15 usually a little over a year,
and a typical course 18 shown n 1 i, 130 Sometimes lioweser
this effect may be prolonged mdefinitely and Fig 131 shows o patient
whose treatment began m 1949 and who 1s perfectly well four yenry
later without any clinteal evidence of extension

{he results of androgen trcatment are more difficult to assess
because the effects are largely subjective In the majority of

patients with widespread bony metastascs there 1s an 1mproyvement,
n a sense of well being, and a relief of pun

o m a small proportion
too there 13 chnyeal and radiologteal evidenc

. e of regression of the
one secondaries which undergo recalefication Unfortunately
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these effects are usully short Ined and, whether it be beeause ths
hormone has a less prolonged ¢ffeet than wstrogens or becuse the
younger patients with skeletal metwstases i whom these prepara
tions are usually employ ed tend naturally to progress more rapdly,
androgens bave not the same reputation as a.strogens for sustamed
benefit

Finally we may remark that the bald narrtion of the effect of
these preparations disgurses a tale the unfolding of which may m

e
2 ARk ok
Fio 131 The effect of ceatrogen therapy on advanced cancer of the
reast

the future lead to starthing advances n our hnowledge of cancer a3
1 whole For the first tame in history the preseription of substances
natural to the bodv and of relatively low tewicity has been shovn to
modify the behaviour of mahgnant growth  With our present
weapons surgery and ridiotherapy we may do so much and a3
these are a1l or ncarhy all that we possess we struggle to apph
them 1 the most effective wav It wonid seem however that the
fimts of therr value may hive been reachcd and researchers are
turmng mereasingly to the mvestigation of other weapons elamming
for thetr field of scrutmy that ancient nssociation of the sou and the
seed  We wish 1n faet to know how the hormones modify the
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PART VII--THE ENDOCRINE GLANDS
CHAPTER ANIIT

THE THYMUS
GEOFFREY L KEYNES

THYMECTOMY FOR MYASTHENIA GRAVIS

CurgENT interest 1n the surgery of the thvmus gland recerved its
first stimulus from the worb of Blaoch at Baltimore He had
successfully removed a thymic neoplasm from a myasthentc patient
m 1936 and 1n 1941 reported on the effect of the remoyal of apprr
ently normal thymus glands from six myasthente patients Most
of these patients had appeared to benefit and 1t was on this basis
that the wrter performed the first thymectomy done m Great

, Britain-in 1042, at New End Hospital Hampstead The patient
was a woman of thirty two m an advanced state of myasthema
gravis and 1t was believed that she would soon die 2f nothing was
done to help her The operation proved successful the patient
makmg a complete recovery from the symptoms of myasthema
and she has now remamed free of symptoms for over ten years
Encouraged by this remarkable result in an apparently morbund
patient the writer has operated on 250 myastheme patients during
the last ten years and several other operators have followed smt
50 that the number of thymectomies performed 1n Great Britam
sce 1942 must number well over 300 Extended experience has
shown that 65 per cent of myasthemie patients (apart from those
with thymic neoplasms) can be quite or almost quite reheved of
their symptoms by thymectomy a fact which seems to Justify the
nclusion of thymectomy among the recent advances i SUIEETY
Previously the symptoms of myasthema could be palliated by the
use of neostigmm (prostigmme) but otherwise the patents could
only be offered therather remote chanceofa spontaneous remission
Such remssions certamly do oceur but they usually Inst only a short
tune 1f the symptoms have been pronounced and the general rule
13 slow progression with increasing disability often ending 1n death
from resprratory infections It must be emphasized that the
writer s experience favourable results from thvmectomy are only
to be expected mn those patients who did not have any kind of

54
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neoplasm i their thymus glinds It has been found that about
12 per cent of patients wath myasthenia gravis have a neoplasm or

thymoma ” i the anterior medinstinum  and that  primary
remosal of these tumours has given coxeeedingly  bad  resulte,
nearly all the patients having diedd wathin a short time from sesero
relapse of svmptoms rometimes with respirators. paimlise Ve
much better results hayve been obtained by first exposing the tumonra
to srradimtion with ngh voltage N rve the thymectomy being
done two or three months later when the khin reaction has subsided
It 15 of great importance therefore, to dingnose the presence of n

"
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¥1c 132  True lateral view of anterior mediastinum with shadow
of thymoma before irradiation and smilar view afterwards
showing reduction n gize of tumour

!
!
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thymoma before any operation 1s undertaken and this can usually
be done by careful X ray cxamination of the anterior medastinum
asuisted by tomography  The true lateral view of the medlastmun;
18 more lihely to show the tumour than the antero posterior view

m which the tumour will only be seen 1f 1t 15 large enough to oy erlp
the shadow of the ascending aorta and pencardium Thymomas
commonly lie on the upper part of the pericardium and the root of
the aorta and become closefy adherent to the adjacent pleural and
penicardial membranes  Their removal 13 usually possible unless
the root of the Jung has been enyeloped by the growth Th

pathology of these tumours 15 still doubt N

ful b
present most of the features of malignancy o ey Cortanly

though they seldom or
1°—2
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ney er metastasize to lymph nodes, nor to other parts of the body by
the blood strevm

The surgery of the thymus 138 mamly concerned therefore with
the extirpation of the apparently normal glaind It has no hnown
normal funetion and its removal even from joung children has
not been found to produce any undesirble side effects As age
advances the gland beeomes more and more fatty but s considerable
amount of the chareteristic Iy mphoid tissue with epithelial efements
m the shape of retreular cclls and Hassell s corpuscles (both from
the third branchial complex) ean still be found up to and even

Fre 133 Thymus gland r d at of
the lower end (on left of picture)

with a thy at

after the age of fifty Most thymus glands from myastheme
patients also show conspruous germnal centres * though the
meanmng of tis particular form of hyperplasia 15 quite unhnown
The selectton of patients for thymectomy 1s not easy though 1t
15 quite plamn that there can be no such thing as an_‘ emergency
operation  for & patient with myastheniy gravis If the disease
1s in an acute phase the operation will almost certunly be fatal
The symptoms tend to vary in scienity and o remission must be
awated before the operation 15 seriouslv considered At the other
end of the scile are those patients whose symptoms are mld so
that they cap manige to exist in reasonable comfort with the help
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of neosigmin  Operation for them 13 clearly not ureent, but
minsthemia gravis tends to be on the whole a slowly progreaise
disease so that there are good reasons for carrving out the treat
ment while the neh of post operative death 1s virtually ml—mn
addition to the fact that the results become somewhat less good
the longer the diserse hins been established  The most obsioushy
suitable patient 1s the one with moderately severe svmptoms of
myasthenin and a history of not more than five vears  Among such
patients a high proportion of good results 13 to be expeeted with a
verv low rate of mortahity and morlndits  Results are neverthiless
erratic and every patient must be warned that no ymprovement
can be guaranteed  Verv few however will be deterred by this
warnmg ther hves even with the help of neostigmin, being so
miserable that thev will face anyvthing offering a good chance of
recovery  Myasthenia gravis occurs at all nges from mfaney to old
age but most patients come within the limits of fifteen to forty
Age does not seem materially to affect the results except 1n so far
as the older patients are lihely to have had the disease longer and
are more liable to post operative comphications, such as respiratory
mfections

The anatomy of the thymus gland 13 unfamiliar to most students,
sinee 1t disintegrates soon after death and 1s usually not ident:fiable
mn dissecting room bodies  Also the bodies are usually those of
elderly subjects in whom the gland 13 hikely to have been largely
replaced by fat Nevertheless the thymus does not atrophy so
soon as has been commonly supposed It 1s a solid bilobed structure
easily 1dentifiable up to the age of forty or over By the age of
fifty 1t 15 certainly much reduced, though even then 1t ¢an still be
dissected out with precision and removed in its entirety Lach
lobe 13 elongated with a slender cornu extending up 1n the nech to
the thyrod 1sthmus and with a thick body lymg i front of the
inferior thyroid vemns the left mnominate vein and the aorta to
end on the upper part of the pericardium  Ench body 19 covered
by the pleura of 1ts own mide and s0 13 1n close proximty to the
lung  The thymus 1s supplied by two or three fine branches on
each side from the mternal mammary arteries, and 1s druned
postertorly by two vemns which commonly unite to form the large
thymic vein emptying dircetly nto the left nnominate - essel
The thymus gland thus lies medially behind the manubrium and
body of the sternum and 1s best approached by splitting the sternum
;10“11 the centre hne The shin mesion 13 T shaped the horizontal
imb being a short collar meision just above the suprasternal notch
and the vertical limb extending m the midhine almost to the
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wphisternum  When the pretracheal muscles have been separated
Just above the sternum a finger 15 introduced into the anterior
medistinum n order te clear the space behind the bone The
sternum may conventently be splt by sawing through the outer
table with o Hey's saw and then by cutting with a Suerbruchs
sternum sphtter If the diusion be carried almost to the lower
end of the bone the two halves can be foreed apirt by mntroducing
@ strony, self retunmg retractor so g ing free 1ceess to the whole
of the anterior mediastinum  Loose connectne tissue 1s disided

QRGNCIR

Weight 9 5 grams

Fig 134 Typieal thymus gland removed at operation (upper cornua on left}

1 the mdhne to evpose the capsule of the thymus gland and the
plenral membrane 15 carcfully peeled off the surface of exch lobe
great care bewng used to avord puncturing the pleurn  Each cornu
18 followed up 1nto the neck and the lower part of each body which
usnally spreads out in 4 thin sheet, 15 detached from the pericardium
All vessels are divided and igatured and the gland 1s removed 1t
uanally Wweighs 12-15 gm  but vanes greatly in size and may weigh
as much as 30 gm or even more The sic scems to have hitle
relation to the severity of the disease  When the gland has been
removed the mediastinum 13 closed without dramage The edges of
the two halves of the sternum can be accurately approvimated by
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Lfting the patient s shoulders forward and arc sutired with a fow
Lnots of strong catgut prssang through the edges of the boue, which
have been dnlled wath a slander bradawl  The muacles and
penosteum are sutured over these hnots the subeutancous fat and
shin being closed m two layers  Dresangs are applied i such a
way 9 not to mterfure at all with reaprrators mosementa Before
the operation the patient should have been reeaning neostigman by
the mouth up to the hmit of tolcration At the concluson of tho
operation an mtramuscular injection of neostigmn 1s guven if the
symptoms of myasthema were severe, so that there may be no
weakenng of the respiratory movements or cough reflex The
an-sthetic should be designed to nvord all ienitation of the trachea,
and an endotrachea) tube 15 thercfore undesirable  After pentothal
induction, eyclopropine and oxygen 13 given through an accurately
fitting mask and a large mirnay 50 that the movements of the lungs
can be completely controlled Should the pleura be ncerdentally
punetured dunng the operatton the lung can be hept inflated and
a post operatne pneumothorax perhaps avoided  Should this
develop 1t1s usually best to allow the lung to expand spontancously
though, 1f there 1s flusd in the pleura as well, aspiration should be
done as often as may be neccssary  This complication usualls does
not atise but it can be dangerous if aceompaned by any degree of
bronchitis or pneumomtis  Pemicidin and increased dosage of
neostigmin must then be grven, the latter being taken by the mouth
as soon as the patient 13 able to swallow  The myasthenic patient
18 hable to react to any disturbance by becoming more myastheme
and the symptoms are alwaye accentuated by any infection, cven 1f
1t be only an ordmary cold In many mstances the patients scem
to be almost completely unaffected by the operation, 1n others the
reaction may be so severe that complete respiratory paralysis
follows  Qne patient was only kept alhve for two spells each of
several hours during the immediate post operative period, by being
put man ronJung  though she was destined within a few weehs
to become completely symptom free and to abandon the use of
neostigmim

Myasthema gravis 1s an exceedingly erratic disease n 1ts mant
festations 1ts course and 1ts response to treatment This
characteristic has discouraged some operators from pursuing
thymectomy as a form of treatment bociuse they dishhed the
impossibility of predicting what the result would be Tt has even
led to so pessmstie an attitude 1n some American writers that
Btd;lteumnts have been made to the effect that operation does not
mfluence the course of the disease, and even that the thymus gland
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siplusternum  When the pretracheal museles have been separated
just above the sternum 2 finger 13 introduced mto the anterior
medstinum 1n order to clear the space behind the bone The
sternum may convemently be split by swwing through the outer
table with a Hev s saw and then by cutting with o Sauerbruch s
sternum splitter  If the division be carned almost to the lower
end of the bone the two halves can be forced apart by mtrodueing
a strong sclf retamning retractor so giving free nccess to the wholo
of the nterior medistinum  Toose connective tissue 15 divded

Welght 9.5 grams

Fie 134 Tvpical thymus gland removed at operation (upper cornua on left)

1n the midline to expose the capsule of the thymus gland and the
pleural membrane 15 carefully peeled off the surface of cach lobe,
great care being used to avord puncturing the pleura  Each cornu
18 followed up nto the neck and the lower part of each bedy, which
usually spreads out 1 a thin sheet 1s detached from the pericardium
All vessels are divided and ligatured and the gland 1s removed It
usually weighs 12-15 gm  but vares greatly in size and may weigh
as much as 30 gm or even more Tho sz seems to have ittle
relation to the sevenity of the disease When the gland has been
removed the mediastinum 1s closed without dramage The edged of
the two halves of the sternum can be accurately approximated by
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alreads mentioned  Attention shiould instend be foeused on the
mans sufferers from myasthienin gravia who Wave no obsvious gross
disease 1n the thymue It most of whom wall nevertheleas henefit
by surgenl extirpation of the thymus gland

The status of the thymus as an endocnne gland hins been recently
confirmed by the researches of Professor Andrew Walson of Tavarpool
Unnersity - He has succeeded 1n preparmg an active extrnet of
thymus glinds removed from my astheme patients which s eapable
of consistenth damping down the contrictions of a musele nerve
prepartion i a degrec comparable withy the effcet of tubocurarine
chloride  The poteney of the extract 18 found to Ie closely corrclated
with the elimeal effect of the removal of the glands extracted  The
operation of thvmectomy 18 thus given a biochemieal basts an
addition to that protided by clinseal observation of results
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18 not really conecrned m ite production It 15 difficult to under
stand how this view can be maintammed mn view of the consistently
favourible results that have been obtamed n this country Al
the patients operated on have been carefully reviewed at mtervals
Although improvement after operation may be rapd or very
gradual, the fact remams that 90 per cent of the patients do
improve  Of these 90 over 30 are apparently cured and have
remained free from symptoms for periods up to more than ten years
Another 30 or more are so much better that they are able to lead
normal hives, and can return to their former occupations The
remaming 25 per cent are better, but still need the help of a con

siderable amount of neostigmmn and are hable to relapse whenever
they have any mfective 1llness Of the 10 per cent who are not
mproved at all, some have probably been misdiagnosed some
forms of myopathy bemng very difficult to distingmsh from
myasthema gravis This favourable view of the effect of
thymectomy upon myasthema gravis has been subjected to close
serutmy by physicians mterested 1n the problem and the results
m 100 unselected patients have been statistically analysed by Dr

R T Ross workmng at the National Hospital for Nervous Diseases

Queen Square The verage pertod that had elapsed since operation
was four and a half years and 1t was found that 87 patients had
benefited from the treatment Of these 41 appeared to be quite
cured and 26 had only mnconstant and mmor symptoms of
myasthenia  An excellent result could therefore be claumed m
67 of the 100 patients exammed No comparable results have ever
been obtamed 1n any series of patients treated medically

It must be again emphasized that these figures do not melude any

patients who had a thymoma in association with myasthenly

The presence of a neoplasm has been regarded as a different problem
demanding a different approach and has been found to indicate an
exceedingly bad prognosis The disease 18 often more rapid in 1t
onset and severe in 1its manifestations Primary operation as
already stated has been found almost useless but removal has
been more successful after preltmmnary radiotherapy The remov al
of a thymoma 1s often a much more difficult operation than an
ordmary thymectomy and introduces greater hazards since 1t Mmay

be mpossible to avord opening one or both pleural cavities The
presence of a thymoma stimulates the formation of dense fibrous
tissue i 1ts neighbourhood with adhesions to neighbourmg structures
g0 that 1ts removal may sometimes prove to be tmpossible It 13
possxble that selection of patients with thymomas for operation
with the many mevtable tailures has produced the pessimstic 116%
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depresse]  The loeahized arca of mereascd nctivity ean be dizeoverad
by seanming, the patknt & neek with a directional Ceieer Muller
counter after a dose of radiorodine and the treatment conwats of
the rurgieal enucleation of the offcnding hot nodule

Other Indications for Surgery When a hyperthyroul patsent
under treatment with thiouracil develops agranulocytosss the drug
15 stopped  massive doses of pemalhin are piven and one or morc
transfusions of fresh blood  As soon as the granuloey ted repam thar
normal level, a course of T ugol s 1odme 15 given and thyrodcetoms
carned out

Occasionally a toxic goitre 18 so large that 1t 18 an embarrassment
to the patient and pressure on the trachea makes at necessary for
her to sleep propped up with mllows  Although thiouraail may
render such a gland non toxic thyroidectomy 19 called for on
mechanical grounds  For hike reasons a retro sternal goitre will
require remosal

Finally when a patient who hyves far remosed from mediceal eare
develops hyperthyroidism, 3t 18 adsisable to proceed to thyrowdee
tomy after suitable preparation It 1s unsafe to carry out long term
thiouracil therapy i such a person for agranulocytosis can oceur
at any time and on any dosage and such a complication then mahes
hosmtal treatment an urgent necessity

Thyroidectomy In carefully prepared patients this operation 1s
now safe and the mortahity 1s a fraction of 1 per cent  The superior
thyroud vessels and mddle thyroid vemns are divided, tho mferior
thyroid arteries higated in continuity and about seven eighths of
each lobe removed The recurrence rate of hyperthyrordism after
this form of subtotal thyroidectomy 13 very low  Identification of
the recurrent laryngeal nerves at operation reduces the number of
paralysed vocal cords to less than 1 per cent, and the careful
preservation of at least one parathyrowd prevents post operatne
tetany

Preparation for operation 13 convemently planned by gning
methy] thiouracil 0 2 gm and 1 thyroxine 0 1 mgm three times a
day for six weehs and continumng if necessary with half this doso
of methy! thiouracil until the patient 13 euthyroid (1e of normal
thyroud function) If the gland feels soft 1t can be further prepared
by gwing § mimms Lugols 1odine three times a day m the two
weehs before aperation and 1t 18 unneeessary and undesirable to
stop giving the thiouracil at the same time Lugol’s solution has
no special ment for all forms of 1odine are cqually effective a dall
pill contaiming 3 gramns of potassium 1odide w 3

vill provide more than
the patient s requrements  Excellent Preparation 13 also afforded



CHAPTER XAIV
THE THYROID AND PARATHYROIDS
SELWYN TAYLOR

HYPERTHYROIDISM

THE opening of the atomic pile at Harwell has ensured a regular
and 1nexpensive supply of radioactive 10dime 1 England so that
there now ewust three alternatine methods of controlling hyper
thyroidism  subtotal thyroidectomy, prolonged treatment with
thiouracil, and therapy with radioiodine  The mdications for using
these different forms of treatment are now emerging, together with
much new knowledge about the physiology and pathology of the
thyrod

Indications for Surgery in Hyperthyroidism

Toxic Nodular Goitre Means of Boston has stressed how helpful
1t 18 to distifiguish Between hyperthyroidism occurring m the
diffusely enlarged thyroid (Graves’ disease) and that associated with
a nodular gland Toxic nodular goitre occurs typically n an older
age group The patient has usually harboured an enlarged thyrod
for many years and the onset of symptoms 1s often msidious Eye
changes are frequently absent and there may be no nervousness
The brunt of the toxic changes falls on the heart and the patient
ma) present with aurrcular fibrllation and heart failure

The presence of a toxic nodular goitre 1s an absolute mdication
for thyroidectomy 1f the patient 18 fit enough or can be made s0
for operation The reason 1s that this form of hyperthyroidism 13
much more resistant to thiouracil and radioiodme than 1s Graves
disease  Thiouracl 1s useful for pre operative preparation as
described below but has to be given 1n full doses and for a long time
and such a dosage would be unsuitable for indefinitely prolonged
therapy

Cope has drawn attention to the sohtary toxic nodule 2 condition
first described by Plummer but the existence of which has only
recently been confirmed by radioiodme studies When a single
nodule 1n the gland 13 hyperactive (the ‘hot nodule of American
authors) the function of the remainder of the thyroid tissueis usually

302
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Indicatrons for Radiotodine in Hyperthyroidism

There are mamy radiotetive 1sotopes of stable wdme but the
one 1n almost unversal use to day 14 1311 It 4a prepared an ths
country by the neutron irrachiation of metallic tellernim i the cham
reacting pile nt Harwell 134 has been chosen beeuse it gises off
the larger part of sta energy m g ravs and only asmall part as y rava
The B rays exert mtense jomization on the tissues bhut have a range
of only a few millimetres and mnce tlus 1sotope 1s concentrated by
the thvroid in the samc way as stablejodine 1t 18 possible to subject
the gland to far greater doscs of rrradition than ean be admm
stered by external wradiation (N rav therapy or radium) wliach
must traverse the shin The mmys are much more penetrating
and can be dctected outside the body by means of a Geiger Miiller
counter and this cnables the 1sotope to be *traced  m the body
and 1ts concentration m the thyroid or other tissues recorded  In
addition 131 has a half Ife of exght days which means that at
decays to half its original strength m that period and there 19
therefore plenty of time to convey 1t to the patient

The advantages of 131 theripy in hyperthyrowhism are obvious
The patient 13 spared a surgical operation and anwesthetiec  There
15 no nish of jury to the recurrent laryvngeal nerves or to the
parathyroids  There 15 no immediate reaction to the treatment,
which exerts its effect gradually over several weehs so that the
maximum benefit 1 scen 1n two to three months

The disadsantages of this form of therapy arc twofold  First 1t
18 difficult to caleulate the required dose because this depends
primarily on the number of grams of thyroid tissue present n the
patient 8 neck and even the most experienced chmeaan finds thig
difficult to assess Over dosage leads to hypothyroidism and the
patient has to take thyroid or thyroxin datly  under dosage means
that the treatment will have to be repeated  We have found a dose
of 150 microcuries per estimated gram of thyroid tissue satisfactory
The second disadvantage 1s the risk of malignant change 1 the
thyroid at some future date as a result of the intense radiation 1t
recewves  In the early days of roentgen ther1py many patients wero
overtreated and subsequently developed cancerous changes 1n the
skin, sometunes after the lapse of twenty years Whether 131]
therapy for hyperthyroiism produces thyroid cancer will not be

hnown for at least another ten years In the expertmental animal
thy{oxd (clan}fer has been produced by 13U given alone or with
prolonged thiouracil feeding but 1t would be

conclusions therefrom at present rise to daw any
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by grving Neo Mercazole 10 mgm  three times a day for six weehs
and then adding Lugol s 1odine durihg the last two weeks before
operation

W ith such preparation the patient arrives at operation completely
relieved of hyperthyroidism and no special form of pre operatne
medication or post operative management, 13 necessary

Indications for Thisuracil Therapy in Hyperthyroidism

Thiouracill, which mn this country 1s usually given m the form of
methyl thiouraeil prevents the thyroid gland from manufacturing
thyrown It will thus render a patient non toxic, but m so domg
the thyroid usually becomes larger and more vascular hecause the
anterior pitmtary 18 no longer inhibited by the presence of crreulating
thyroxan  The patient 15 given 01 to 02 gm three times a day
and the symptoms are marhedly relieved 1n one or two weehs, the
1mprot ement continuing until m six to twelve weeks the patient 18
euthvrord It 1s possible then to reduce the dosage to 005 to 01 gm
per d1y by mouth and continue 1t mndefimitely  Poate of Sy dney has
gwen thyroid sicer with the thiouracl in Jong term therapy i
order to mimmize the mnerease 1n size and v asculanty of the gland
and on stopping the therapy after one to two jears has obtamed
many remissions Others have remarked on the Iugh tnudence of
recurrence after the drug has been stopped Although there are
not enough comparable figures to give a defimite assessment of this
type of treatment probably not more than 40 per cent remam
cured after one year

The disadvantages of prolonged thiouracil therapy are that some
patients develop toxic reactions to the drug the commonest being
a shn rash and the most serious agranulocytosis  The latter has
accounted for most of the deaths from thiourael Its meidence has
varied widely in different clintes but need not be more than 2 per cent

Propy! thiouracil has been widely used m the United States but
this may hase been due to 1its superiority over methyl thiouraed
during 1ts experimental trials in rats  In man propyl 1s not as
effect1s e 1n equal doses as methyl thiouracil and with the 1nereased
doses necessary toxic reactions are about as common The
combmation of 1odine with the thiouracil molecule 1 the form of
di 10do thiouracil (Itruml) has found fas our with some but m our
hands appears to be of less value than 10dme and thiouracil used
separately  An extremely pow erful ant: thyrotdd drug mercap
tormdazole (Neo Mereazole) 1s now past its trial stage 1t 18 Ithels
that other more potent and less tovic substances of this kind wiil be

discovered mn the future
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relected beeause of the suspicion of malgnanes It 18 therefore
mi<leading to say that 10 per cent of these non toxie nodular goitres
were malignant  What 15 true 1s that 10 per cent of the nodular
goitres excised were mahgnant

Taprr \I
o Tercent Kin ) \ 1 teent Maltipl
Nodalen exctae] Aofalap € oltres
futh ¢ 13un1 to be exciant found 10 e
Mall~nant Mali-nant

Warren Cole et al (1945) Chiengo | 240 171
Warren Cole et al (1949) | 24 4 171
Crile, G, Jun (1949) Clevelind ! 245 100
Cope O etal (1939) Boston l 1wo | 100

It 15 therefore smportant to hnow what are the indications that
should lead to the suspicion of malignancy 1n a nodular goitre for
1t 1s elearly impossible and undesirable to recommend thy roidectoms
for all enlarged thyvroid glands  In order to do this 1t 15 necessany
to understand the diffieult problem of the pathology of malignancy
That so many different classifications exist 13 good evidence that
none 15 wholly satisfactory

Pathology

It 18 convenient to consider thyroid cancer under two headings,
papillary carcinoma and non papillary carcmoma  Papillary cancer
accounts for between one third and one half of all malignant thyroids
It may occur at any age and 1t shows a tendency to appear 1n the
younger age group bemng imvanably the vanety seen mn childhood
It1s often a slowly growng tumour and there are records of patients
who have harboured such a cancer for thirty yecars wath little merense
mats size It has a predilection for spreading by lymphatics, and
this accounts for the previous concept that lateral aberrant thyroid
tissue mught be found in the neck Such tissue results from the
spread of a lughly differentiated papillary tumour 1nto o cervical
Iymph node, and a careful search n the lobe of the thyroid on the
same side of the neck will reveal the primary Occasionally the
primary tumour 13 munute—the so called oceult carcinoma of
thyrod

Non papuillary cancer can be subdivided mto groups according to
1ts hustological appearance

(@) Adenocarcinoma with colloid formation re du fi
fasthfully the parent gland produeing fauly
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It must also be stressed that radiolodwne therapy can only be
carried out w certain hospitals because 1t requires the eo operation
of a physictan, surgeon and physicist who are consersant with the
techmques mvolved In addition much expensie and elaborate
equpment for measurement and careful safeguards to prevent
wrradiation hazards to the nursing staff are necessary

Briefly 2% therapy should at present be reserved for patients
whose expectation of Iife 1sless than twenty yeara, for those whohave
bad one or more thyroidectomies espectally 1if @ recurrent laryngeal
nerve has been damaged and for those who have such severe
cardiovascular disease that they are unswitable for a surgical opera
tion  Finally, 1t 13 swtable for those with severe e<ophthalmos
especially 1f associated with ophthalmoplegia smce a gradual
reduction 1n the hyperthyroidism 19 less likely to lead to worgening
of the eye changes It should not be contemplated i young patients
or those with toxic nodular gortre

CANCER OF THE THYROID

Thyroid cancer 15 not common in England and Wales The
Registrar General s returns for 104347 attributed 1 481 deaths to
1t, or approximately 300 deaths per annum  Pathologists have for
long found the diagnosis of malignancy m the thyroid a dufficult tash
as the exstence of such self contradictory terms as benygn meta
stasizing goitre testifies

Cancey 1n Nodular Gortre

In 1945 two articles were published from clmies mn Chicago
(Warren Cole) and New York (Hmton and Lord) recording an
mcidence of 7 to 17 per cent cancer mn non toxie nodular goitre
A five year follow up publshed later stated that many of the
Chicago patients were already dead of malignant disease so that
there could be httle doubt of the correctness of the diagnoses
There followed thronghont the world a qumekemng of jnterest 1
the medence of mabgnaney m thyroid nodules This merdence
was claimed to be nummal by such workers as Van der Laan who
based therr figures on the post mortem records of two large hospitals
Smnce many with thyraid cancer go home to die their estimate was
almost certamly too low On the other hand the surprismgly lugh
neidence reported by the Chicago workers mught i part be due to
their being m an area of endemic gortre  In such areas many of the
population hase nodular goitres and thyroidectomy 13 only per
formed on the most carefully selected patients—who are often
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mastord muscles and the jugular vem Such a courre of action will
be preferable to having, to retum to a searred nech at » Inter date,
to remove further nodes A Instory of extremely slow growth
probabls justifies the less ratheal excision
Non papillary earcimoma mav prezent m a varicty of wavs At
one extreme the diagnoais of malignaney 33 not even suspected and
a non toxie, or very rarely n tovie nodular goitre 18 exesed, the
pathologst subrequently reporting an early cancerous change At
the other extreme a patient, who has had a goitre for many Yo,
rechs medieal adyice beeanse of rapnd enlarpement of the neck with
pressure 5y mptoms Compression of tho trachea may necessitate
tracheotomy and the patient may die within a fow weehs
The treatment of o patient with n mahgnant goitre should be
guided by certam clearhy defined prinaiples  As goon as the dig
nosis of malignancs has been confirmed at operation an attempt
should be made to perform total thyrodectomy  If successful this
serves two purposes  the removal of the pnmary growth, and the
removal of all normal functiomng thyrod tissue  The latter 19 of
value 1 that i some patients the anterior mtwtary mayv then
stimulate metastases to take on the production of thyroxin thus
making them accessible to treatment by radioactive 1odime  Total
thyroidectomy 1n a patient whose thyroid 1s enlarged and distorted
by carcinoma can be o formidable undertalung  Moreover, 1t 18
essential to preserie at least one recurrent larygncal nerve and one
or more of the parathyroids Ior these reasons radieal exeision
majy have to be confined to one side of the nech  Pretracheal muscles
and one internal jugular vem may be saerificed together with all
the nvolved tissue that 18 removable  The tumour may have to
beshiced off the trachea  When necessary, the operation 1s completed
by performing a tracheotomy Attempts have been made recently
to resect part of the trachea and replace 1ts walls by tantalum ganze
and fasaa  Two weehs later a block dissection of the lymphatic
drainage 1s made on the side of the neck primanly involved 1f 1t has
not been possible to do this at the original operation It may be
necessary to repeat this on the opposite side if the tumour 1s exten
sive and involving the 1sthmus or contralateral lobe
When a patient who has had a slowly progressing tumour for y ears
finally presents for treatment because of difficulty 1n breathing, 1t
15 advisable to resect as much of the tumour as possible before
starting radiotherapy
There 13 o rare form of anaplastic thyroid neoplasm which
produces a rapidly enlarging tumour with a smooth surface Histo
logically the cells resemble a sarcoma or completcly undifferentiated
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(6) Adenocarcmoma without colloid formation and less differen
tiated than the foregomg

() Carcinoma sumplex, a solid tumour with varymng degrees of
differentiation

In practice every degree of differentiation 1s seen from a tumour
which 1s only distingmishable from normal thyroid tissue by 1ts
powers of spread outside the capsule of the gland  Such a tumour
may produce a distant metastasis in bone from which biopsy
appearances are those of normal thyroid tissue At the other end
of the scale 18 the rapidly growmg solid tumour mdistmgmshable
hustologically from a swrcoma  One further vamety the Hurthle cell
tumour 13 of particular mterest to the pathologist Hurthle cells
which are large pmk granular cells are often seen i the thyroid
especially mn Haslimotos disease A Hurthle cell carcinoma 1s
typreally made up of these large cells surrounding small follicles

Diagnosis
When a solitary nodule 1s palpated m the thyroid of 1 young
person the diagnosis of papillary carcinoma should be entertamned
until proved otherwise by a surgical exeision which should mnclude
2 generous amount of paranodular tissue The younger the patient
the more lil ely 15 the nodule to be malignant In mults nodular
goitres the risk of 4 malignant change 1s low unless the gland has
recently undergone rapid enlargement the nodules feel hard there
1s dysphagia or the patient has the impression that all 1s not well
mherneck Hoarseness due to 1y olvement of a recurrent lurynged

nerve s prthognomome of mahgnaney

Treatment of Thyroid Cancer

Surgery The most important treatment for every patient with
carcinoma of the thyroid 1s a surgical operation but the form which
that operation should take must be decided by the vamety and
extent of the tumour

Papillary carcinoma may be diagnosed on the operating table
when a lymph node excised from the nech 1s found to contun
metastatic thyroid tissue  If the disease 18 confined to one stde of
the neck 1t suffices to perform a hemm thyreidectomy and remove all
apparently mvolved lymph nodes Since these patients are often
young girls more mutilating operations are not usunlly JuStlﬁEd
If the tumour has crossed the midline a generous part of the contra
lateral thyroid lobe should be excised  When many lymph nodes
are mvolved 1t will be advisable to proceed at once to v formal
blocl dissection of the neck removing the mfre hyoid and sterno
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tous, or 18 only hypothyvroid for o few months, and then returns to
a cullnrod condition  This 14 beeause the metastacca are now
manuficturmg (nough thyroun for the patient’s requircments
Such a patient 11 usualiy well smted for radiodme the mpy

The practice of gnng patients with erremoma of the thyvroil a
tracer dose of rdioodine ta see 1f the tumour or its metastases tihe
up sipmfieant amounta s of httlcifany value Tt gives no indication
of how the metastases will behave after the normal thyrowd tissuc
has been removed

In order to stimuiate still further the metastases to take on
function methy! thiouraeil i large doses can be gren (06 gm to
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26 gm per diem) for two to threo months  The drug1s then stopped
and after two days an mcrease m rwdine uptike 1s hkely The
thiouraail appears to produce changes n the metnstases comparable
to those 1n the normal thyraid 1e disappearance of colioid inerease
of acinar cell height and mncrease m vasculanty and overall size of
tissue  The use of TS H by njection 1s of hittle use for 1t cannot
be abtained in a pure state at the present time

When the 10dine uptake n the patients metastases has been
developed to the maximum the therapeutic dose of 31T 3q given
by mouth after a brief fast The concentration of the radioactive
matenal 1 the secondary deposits can be gauged by placing a
Geiger counter aver them and the total uptake 13 detex-mmedgby
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carcinoma  These tumours are radio sensitiv e and respond favour
ably to a course of radiotherapy Thejy usually recur faurly rapdly
m other parts of the body, but the patient 13 spared death due to
obstruction of the trachea

X-Ray Therapy X ray therapy 1s most valuable when used for
the anaplastic type of thyroid caremoma These quickly growmng
tumours appear to melt away if given mtensive srradiation of the
order of 4 000 roentgen to the neck and upper mediastinum  When
they recur, 1t 1s usually 1n the form of metastases m the lung and
Iiver

Radiotherapy may be used as an adjunct to surgery where there
has been mcomplete remot 4l of an infiltrating tumour Conversely
surgery may be a useful adjunct to radiotherapy The presentng
part of the tumour 1s excised and a tracheotomy performed asa
prelude to radiotheripy 1 patients who are brought to hospital at
2 late stage of the disease

Occasionally a sobtary lung depostt causes troublesome
hemoptysis and then palhative irradiation of 2 000 roentgen given
to the secondary over ten days 1s worth while

Radioiodine  Radioodine 15 only of value n the treatment of
metastatic deposits and can only be used 1f the tumour cells take up
enough of the 1sotope to irradiate themselves adequately —Smee
less than 50 per cent of thyroid carciomas take up appreciable
amounts of 1odine the applications of this form of therapy are
limted

A thyroid metastass even when well differentiated never takes
up rodme as well as the normal thyrord gland  For this reason 1t 13
first necessary to remove all normal thyroid tissue so that 1t 10
longer competes for the radioactive 1odine The most satisfactory
method of ablating the thyroid gland 1s to perform the operation of
total thyroidectomy When the patient 1s too frail for this or there
15 much scarring m the nech from previous operations 1t may be
preferable to destroy the normal thyrord with a large therapeutic
dose of radioiodine

After total thyrordectomy there 13 a reduction m circulating
thyroun This reduction leads to icreased actity of the anterior
pitwtary especially the basophil cells which are responsible for
manufacturmg thyroid stimulating hormone TS H  Reference to
the accompanying diagram will make this clear The ncreased
output of T SH by the pitwitary nduces cells n the therld
metastases to manufacture thyroxm for which purpose 10dine 18
taken up from the blood stream  Ovcasionally after total thyroidec
tomy for thyroid cancer the paticnt does not become myxeedem?



THI PARATIHY ROIDS 171

(morm i losed 32 mpm por MK e of blood plucar mmuaO 5 mgm )
accompanted by an devation of the serum laum (normal lesvel
100 mgm per 100 e o of blood plus or minus 10 mem ) with the
exveretion of Ciernm m the nome Thisas accompamed by decaleifi
cation of the shefeton  The condition 19 commoner in females than
males and the pathologeal finding 12 usually an adenoma of onc
prathvroid glind  In about 10 per eent there arc two adenomata
In rome 10 per cent there 19 hvpertrophy or hvperplasia of all four
patathvroids with no adenoma formation  Caremoma of these
tlands s rare

The chmeal findings £ naturally nto three groups (1) bone
direace (2) urmary tract disease  (3) symptoms due to hvper
caletmin

(1) Bone diccase mny not oceur 1 hvperparatiny rowdism f the
patient drinks plenty of mith When 1t does occur 1t 19 ealled von
Rechlinghausen s osteitss fibrosa cystica, though there1s considerable
doubt 1s to whether von Rechlinghausen did i fact deseribe this
condition  The changes reen are decaleifiertion eyst formation and
tumour lihe masses of osteoclasts and fibrows  Cysts oceur typieally
in the Jaws (an epulis should alwavs ruse the suspicion of a para
thyroid tumour) metacarpals and metatarsals  The vertebre often
collapse causmng a deerease in height which may be further aceen
tuated by bowing of the femora  Crush fractures of thoracie vertebroe
masy lead to a pigeon breast deformity  Pathological fractures are
common and a biopsy finding of osteoclastoma in such eircurnstances
may decene the surgeon until generahzed sheletal changes are
discovered at o later date  Bone puns are common and bachache
one of the earliest complamts

{2) In the ummary tract the commonest finding 19 a caleulus
Many patients with hyperparithyroidism are discovered mn the
gemto urinary department because they present with recurring
renal tract stones  In addition there may be polvunia accompamed
by polydypsia In the later stages of the disease, nephrocaleimosis
te calofication mainly in the tubules of the kidney leads ultimately
to renal failure, It 1s occasionally visible as calefied strenks m
X rays of the ludneys

(3) The rased serum caleium 1s accompanied by hypotomeity of
the sheletal muscles The ECG may show o decreased Q—T
mtersal  Caleum may be deposited 1n many tissues, and 1n the eye
can be recogmzed as a band keratitis

Operation  The first exploration of the neck for a parathyrod
tumour offurs the best opportunity for finding 1t and should there
fore be planned with carc and earried out m an unhurred and
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measurmg the amount excreted in the urme and subtracting 1t from
the dose given  We have so far only been able to treat thyroid
metastases mn this wiy m very few patients  Lafe has been prolonged
but 1n none has the disease been completelv destroyed
To summarize the most important form of treatment for thyrod

cancer 13 still a radical surgical exciston  For anaplastic tumours
radiotherapy 1s most useful For well differentiated tumours which
have metastasized 1t 1s sometimes possible to treat the secondaries
with radiolodine

References
Thyroid

Monographs
Crite G Jun 1949 Practical Aspects of Thyroid Disease  Philadelphia

McGavack T H 1951 The Thyrod St Lous
Mesws J H 1948 Thyroid and 1ts Diseases 2nd ed Phdadelphia

Astwoop E B 1943 J Amer Med Ass 122 18

Core W H StavenTer D P Rossriter L J 1045 Ibd 127 883

Corz W H Masaranis J D Staventer D P 1949 J Chn Endocrinol
9 1007

CorE O etal 1949 Itid 9 1012

Dosins B M and Maroor F 1951 Itd 11 1323

Donrace D 1953  Lancet u 873

Fraser R and WithiNsoN M 1953 Brit Med Jour 1 481

HmswortH H P 1948  Ihid u 61

Means J H 1948 Bull New York Acad Med 24 273

Means J H 1901  Bull Johns Hopkins Hosp 89 90

Poste H R G 1953 Lencet : 879

Pocawy E E etal 1952  Brit Med Jour u 1115

RawsoN R W Rawe J E Pracock W 191 J Cha Endocrinol 11
1128

Tavrior S 1951 Postgrad Med Jour 27 5%
Taxror 8 and StewarT F & 1901 Lancet 12 232

THE PARATHYROIDS

TaE parathyroid glands were discovered by the Swedish anatomst
Sandstrom m 1880 and i 1925 Fehx Mandl performed the first
operation for removal of a parathyroid tumour in a patient with
generalized fibrocystic disease of bone In the same year Collip
prepared physiologically active parathormone and by the early
1930 s Sir James Walton 1n this country and Doctors Churchill and
Cope mn America had successfully operated on a number of pattents
with hyperparathyroidism  This then 1s a disease which in surgical
story was only discovered yesterday and 1s still commonly over
looked to day

The normal parathyroid glands secrete a hormone which accordmg
to Albright regulates the phosphate excreted by the hidney In
hyperparathyrmdlsm there 15 lowering of the serum phosphorus
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THE ADRENALS
SLLWIN TAYIOR

Tt surgical treatment of adrenal dirorders represcnts one of the
more dramatic recent advances m surgers  hendall s work on the
identafication of adrenal cortical hormonea, leading 1n recent years
to o plentiful supply of compound 1 or cortisone has made such
operations relatively gafe A brief outline of the phyvsiology of the
adrenals will serve as an introduction to the subject

Each adrenal gland 13 composed of an outer yellow cortex and an
inner reddish brown medulla  The cortex 13 essential to hie and
produces hormones contrelling carbohvdrate protemn and electrolyte
metabolism  The medulla 15 not essential to hfe it produces
adrenahine and nor adrenaline  Destruction of the adrenals leads
to Addison s disease and death but the patient ean bo Lhept aline
by the administration of added salt i the dict and desoxycort
costerone acetate, DOCA, which 15 o synthetic cortical salt
hormone Inaddition cortisone may be given and Jends to a greater
sense of well being and corrects any tendency to hypoglycema
The vanous pathological states which may require surgieal treatment
are summarized diagrammatically m g 136

Disorders of the Adrenal Cortex

{1) Custung’s Syndrome This term omgmally referred to a
clinical picture (described below ) associated with a basophil tumour
of the pitwitary ~ Stnee many of these patients have no pitwitary
tumour and since they all have aither a tumour or hypertrophy of
the adrenal cortex 1t 1s convenient to deseribe them all as Cushing s
Syndrome and to reserve the term Cushing’s Disease for those who
also have a pitmitary tumour It 18 not known whether the prtwitary
tumour ¢an over stimulate the adrenals and as regards treatment,
‘It) 15 reasonable to distegard the pituitary aspect of Cushings

1sease

Cushmg 8 Syndrome 13 much commoner sn women than men
Clinseally there 15

(1) Great obesity especially of the abdominal wall which shows
31,
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meticulons fashion  The four glands nmjm'ﬂl) lie on the postero
lateral surface of the thyroid in relation to the termination of the
two superior 1nd two inferior thyrod arteries The muddle thyrod
vems will need ligation before each lateral lobe of the thyrod 1s
rolled gently towards the mdline  Absolute hemostasis and
avoidance of staining of the tissues with blood are essential The
parathyroid glands have a distinctive tan colour, and once one has
been 1dentafied 1t 13 much easier to find the others (just as m birds
nesting) If an adenoma 13 found 1t 1s remosed wn foto  If all four
glands are hypertrophied three are excised and about 200 mgm
of the fourth left with an intact blood supply  Parathyroids may be
found 1n the antenor or posterior mediastinum or 1n the substance
of the thymus 1t 18 rarely necessary to spht the sternum to com
plete the search

Post operatine care 13 mamly directed at heepmng the serum
caloium above the level at which tetany appears If there has
been generahized decaleification of the skeleton this may be difficult
for after remoying the parathyroid tumour the bones are  hungry
for caletum  The only way to slow up this passige of calgum nto
the bones 1s by lowermg the phosphate mtahe and this means
avording milk and cheese m the diet Calcium should be given
large doses by mouth and if tetany occurs an immediate ntra
venous mjection of 100 ml of a 10 per cent solution of caleum
gluconate or lactate will provide relief  Calerferol (vitamin D) can
also be mven to mamntam the level of serum caloum, but may
delay the recalaification of the skeleton Patients mn the immediate
post operative permiod may show strange mental aberrations,
becoming testy and unreasonable in their demands on the nursing
staff
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strre, and of the face which becomes moon ke A cersice thoracw
fat pad presents a ‘ buffalo ” appearance

{2) A thin shin, 2 ruddy complevion aene, and -n imcreased
susceptibility to brusing

(3) Musculir weahness

{4) Duabetes winch 13 mild but resistant to insulin

ADRENOQ-GENITAL SYNDROME CUSHING § SYNDROME
1 Inuter nel fe produces pseudohermaph od te Dyabetes tns hin resistane
2 Befo cpuberty praducesinfznt Hercules preca Hypertens an headaches
> g Yhn red beu sabl skin obese abdomen
3 in adule females produces v il sm  Occursra ely and moon { ce
m males may ba fem mzing Osteaporosis Bufialo shape
17 keto sterords increased in u e {7 keta ste oids often arma!}U“M
Glueo cartico ds ioceeased
Increase of n trogen and sex ho manes Increase of gl co-co ¢ coids
Selyes
Alarm réaction
TORTEX

destsuction Addisons
—

b
% Abscess Disease
Haemorrhage
MEDULLA Tube cle
chromic

sve acrd +ve,
-~ ™~

Nerve Elements ““Phacochromacytes

NEUROBLASTOMA GANGLIONEUROMA PHAEOCHROMOCYTOMA
R ghe s ded Pepp + May oceur out de adrenat
Lefe-stded Hutchinson Blaeral §i

Nor adrena) e content 50-95

Frc 136  Adrenal dysfunction Diagram showing the more
common adrenal disorders
1Figs 136-130 by courtesy the Editor  Postgraduate Medi-al Journel

(8) Osteoporosis especially of the spine

(6) Amenorrheea or noupotence

(7) Hirsutism  with normal or only shightly increased exeretion
of urmary 17 hetosterods  The gluco corticords are usually
relatuely mereased m the urine

(8) Hypertension degenerative artenal disease, headache and
mild polycythemia

(9) Mental depressson and personality changes

The diagnosis can sometimes be confirmed by awr insuffiation and
straight X rays or tomography of the adrenals Blachw ood 5 pen
renal pneumography 1s excellent for this purpose  With the prtient



{DRINOGI NIT AL NYADROST 0

the other  Thus a hilateral exposure 1a uaually necessars There
are three surmeal approachies to the adrenale (1) With the patient
lsing prone the tuelfth nb en be exersed subpenotealls and a
cood view obtamed  If the patient he fit enough both mides can
be cxplored ot the one operation  (B) The adrenala mav be
approached neross the pentoneal envaty Thin s a hfhieult operstion
n an obese female mnce it 1= imposable to pilpate the adrenals
satisfactorihy and they alwavk have to be fully displaved () The
third approach 1 by the usual lom meimon wsed for nephrectomy
when traction on the hidney will ginve adequate expoxure of the
adrenil  The dranwback 18 that the patient must be turned before
the second side ean be operited upon if both are to be explored at
one time

The results of surgery m Cushing 8 Syndrome are most encourng
ing  Now that cortisone 1% nyvatlable, the mortahity rate had fallen
from about 25 per cent 10 a low levdd  Tor example sixtecn con
sccutine patients have recentls been operated on at the Mavo
Chme for subtotal adrenalectomy wathont a death the operation
being done m two stages  Patients ro treated return i large
measure to normal, but a small number require treatment for
adrenal insuffielency where the exaision has been too radieal or
show a poor response when the exeision has been too conservative
Failure mn the past to obtain a food response appears alwavs to have
been the result of not removing enough adrenal tissue

(2) Adrenogenital Syndrome This 15 maile up of tno factors
simbsm and & disordered mitrogen metabolism leading to great
muscle mass  The cause 13 esither o tumour or bilateral hypertrophy
of the adrenal cortex The clinical prcture varies according ns to
whether the excess adrenal sceretion occurs n footal hfe  before
puberty or in the adult

The effect of the adrenogemtal syndromo on a feetus 1s to produco
a pseudohermaphrodite  Typieally o femnle chld 13 born with a
large chtoris and varymg degrees of pscudomasculimity Such a
baby may be thought to be a male with undescended testes

In the chuld before puberty the adrenogemtal syndrome produces
sexual precoeity in boys and masculinity n girls  There 13 greatly
mcreased muscular development hairiness deep volee adult sex
organs m the male and an carly fusion of the epiphyses This 1s
the so called infant Hercules

When an adult woman develops this syndrome she dmelops 2
masculine type of build and appearance promment museles partial

baldness and amenorrha v Very rarely a male adult may undergo
a ferminizing change
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m the lateral position 4 lumbar puncture needle 1 inserted just
front of the coceyx and directed mnto the presicral hollow 400 ml
of air are mjected on cach side and X rays are tahen after the
patient has walked about for twenty minutes {Figs 137-139)

The treatment of Cushing s Syndrome 15 by the excision of the
adrenal tumour when one 1s present, or subtotal adrenalectomy
when there 18 bilateral hy pertrophy of the adrenals The patient
18 given 200 mgm of cortisone by mtramuscular mnjection daily for

Fic 139 Tomograph after air mnsufflation The patient presented
with Cushing s syndrome and the X ray shows bilatersl hyper.
trophy of the adrenals which were later subjected to sub total
adrenalectomy

two days before operation and lesser amounts by mouth for a weeh
post operatively Thisis to avoud the nausea anorexia and prostr2
tion which otherwise accompany a sudden deprivation of adrenal
secretions  Adrenocorticotrophic hormone (4 CT H) may be
given subsequently to stimulate the patients remammg adrenal
tissue

It 13 often 1mpossible to determne the side of the tumour and
if hypertrophy 1s present 1t 1s necessary to expose both ndrenali_
before proceeding to the excision of one and about seven eighths o
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jection of & 2 per cent rolition of benzodioxane (prpenidy] methsl
benzodionane) 10 mem  per square metre of body surface mas be
used It 19 adrenols tie and lowers the hlood pressire of the elesation
18 dne to cirendating adrenatine Unfortunately 11 ncts as a pressor
n essential hvpertension so 1t g« pot without r<h  Dibciamme
(N N\ dibenzv! beta chloroethylamime Indrochlonde) pven slowiy
travenoush at the rate of 7 mem  per hilo bods werght 19 another
adrenoli tic test, the action 15 much more prolonged up to twenty
four hours Mo pharmacologieal test for pheochromocytoma hns
proved universally suceessful At the present tume Fngel and
son Yulers method of estimating the urmary concentrations of
adrenalme and nor adranaline appears to be the most relinble mid
1 the dingnosis of phrochromocytoma  Unfortunately the method
15 ehborate and only avmlable m speealls equipped laboratenes

The treatment of phrochromocytoma 13 the surgieal removal of
the tumour and this was first successfully accomphshed by C H
Mayo i 1927 The best approach 14 an antenor one through the
abdomen rince about 10 per ecnt of these tumours are multiple
and they have also been desenbed Iving some was distant from the
adrenals cspeenlly in relation to the abdominal sorta

The greatest gentleness 1s essenttal during the operation as hand
ling the tumour Je1ds to severe hypertension The tumour should
not be munipulated until the vascular pedicle has been secured
The commonest cause of death and tlus operation still earries a
high mortality 1s due to the severe shoch like state that may
follow the remaval of the tumour This shoch may not be res ersed
even when large amounts of adreniline are given mtravenously
The discovery that many of these tumours contam a high percentage
of nor adrcnaline has resulted m a solution of this substance being
gnen by slow intrayenous infusion throughout the opcration  As
soon as the blood pressure falls the nor adrenaline 1s run in more
quichly  For at least twenty four hours after the operation the
infusion 19 continued very slowly beng speeded up as required thus

t1ding the patient over by potenan e eprsodes which might otherwise
be fatal

Total Adrenalectomy 1n Malignant Discase

Total excision of the adrenal glands with mamntenance of the
mdividual on daily cortisone can cause some regression of neoplasms,
especiallv cancer of the prostate and eancer of the breast :
observed 2 dramatic 1f temporamy  elinseal improyement after
subtotal adrenaleetomy m a patient with multiple secondarics from
prostatic eancer  Huggins hs reported the yesults of total adrena

N

v adrena 22N

Cox
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Diagnosis of the adrenogemtl syndrome 1s eonfirmed by a much
ncreased excretion of 17 hetosteroids m the urme  Arr studies of
the adrenals may show a tumour or hypertrophy  The treatment
18 stmilar to that deseribed for Cushmg s Syndrome but if a tumour
18 not found subtotal resection may not be attended by such good
results as n Cushing s Syndrome

Disorders of the Adrenal Medulla

The adrenal medull~ dev elops from sympathetic nery ous clements
If 1t 18 stuned with chromic acid the part which goes brown 1s
the chromaffin tissue and 1t 15 this which secretes adreniline and
nor adrenaline and from which a pheochromocytomy may anse
The part not stuning with chromie neid 1s sympathetic nerve cell
tissue and may give nise to the neuroblastoma of childhood

Phzeochromocytomata appear typically m joung adults of erther
sex and about 10 per cent of the tumours e bilateral They
produce a secretion which may be made up from 50 to 95 per cent
of nor adrenalne and the remamder adrenihne The difference
between these two hormones 13 mmportant since adrenaline acts as
an overall vasodilator and only causes a rused blood pressure
through incrensed eardiie output Nor adrentline on the other
hand, aets as an overall vasoconstrictor with httle direct effect on
the heart

The mam mamfestation of a pheochromocy toma 1s the production
of paroxysmal attacks of hvpertension when the systolic pressure
may rise to 300 mm Hg and the diastolie to 200 mm  The patient
goes pale and sweats has a violent pulsating headwehe and may
collapse Laver glycogen 1s mobilized during an attach the blood
sugar raised and also the basal metabolic rate (BMR) The
attacks usually become more frequent and more severe with the
passage of time and may be mustaken for hyperthvrordism 2
thvroidectomy bemng performed mn error

The diagnosis 1> confirmed when pressure i one lom or over &
palpable tumour mtiates an attach  Often the patient knows on
which side the lesion 1s situated Intravenous pjelograms may
show displacement of a I idney and air studies may demonstrate the
tumour Roth and Kvale proposed a test m which 0025 to
005 mgm of listamine 15 1njected intratenously and senal blood
pressure readings made  In the presence of a phreochromocy toma
the pressure reaches a high peal m two mmutes

Difficulty amses mn differentinting between those patients who
have 2 persistently rarsed blood pressure due to a pheochrome
cvtoma and those with essential hypertension The intray enous



PART VIII—PRINCIPLLES O@ TREATMENT
OF MALIGNANT DISLASL

SIR STANFORD CAD}

Siver the lnst editson of Recent Advances progress has been
made mn the treitment of malignant disenso m many wave  The
surgical treatment of cancer sn certam sites has made advances both
m technique and m a better understandig, of the himitations of
excional treatment  The combmation of surgery and radio
therapy has become more rational and at the snme time more
hrmted  New techmiques m surgery and m radsotherapy as well as
advances m the knowledge of the pathology and the natural Instory
of cancer have widened the therapeutic field The study of
hormones i thew relationshup to two sites of cancer—the Ireast
and the prostate—has e resulted i new methods of trentment which
prolong hfe dimmsh discomfort control pam and affect m many
ways the progress of the disease Chemotherapy by ¢y totoxie
possons has made avadable new compounds which have a con
trolhng effect on certamn tumours
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lectomy 1n erghteen patients with extensive metastases Thev
required 50 mgm of cortisone and 3 gm of salt daily by mouth for
mamntenance  When orthostatic hypotension occurred DOCA
2-4 mg was given m addition

In patients with prostatic cancer there was an increase 1 weight
rise 1n heemoglobin concentration and fall in serum acid phosphatase
The most striking observation however was the immediate and
persistent relief of bone pamn  OF the six patients with advanced
breast cancer only three showed improvement Four patients with
advanced cancer of other organs showed progression of their disease
after adrenalectomy

Clearly ths form of surgery must be regarded at present as
mvestigative rather than therapeutic
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Trc 140 Superoltage \ tay therapy at two million glection volts
an do Granff gencrator

discase  These techmeal advances purmut the applieation of racio
therapy to widely dissemmated lesions, to deep sevted and m

accessible tumours which previously were heyoud the range of
radiotherapy

Advances in Radiotherapy
Surgeons treating mahgnant disease should be familiar with the
possiilities and the hmitations of radiotherapy The following
brief review has been wntten with the object of presenting to the
surgeon the newer methods of radiotherapy therr indicvtions and
therr value  No techmucal details are included and 1t 1 now pre
sumed that the biological effects of radiation on normnl and

malignant tissues and the general prineiples underly ing technique are
FDWARDS P A EURG 13



CHAPIER XXVI
RADIOTHERAPY

Advances i Available Apparatus

In the comparatively brief period smee the discosery of X rays
and of radium their application n the treatment of cancer has
depended partly on techmical achievements m the construction of
1pparatus but mamly on the advances m physics and m the
development of a new speciality that of the hospital physteist and
the acceptance by the chnician of the partnership with apphed
science 1n the treatment of cancer

Supervoltage Radiotherapy and Isctopes

These modern and pow erful methods of applying 1omsing energy
to the tissues have recerved a great impetus from the second world
war and the rapid strides m the progress of atomie emergy the
establishment of atomc piles and the numerous radioactry e 150topes
which have become available

In addition to the low voltage X rays at 60 tq 150 K V and the
medium voltage at 200t0 400 K V' {here are now 1 chnical | use Al
ray generators of 2 million electron volts (Fig 140) Such appatatus
18 1n daaly climeal use and has many advantages  The most obvious
15 the possibility of delivering at a depth a greater dose than on the
shin  this can be achieved with far less shin and mucosal reaction
and enables the radiotherapist to merease the tumour dose w ell
bevond what was possible with conventional type~ of apparatus
The experimental elinical nse of linear accelerators of 4 million and
8 million electron volts funMrap}
Similarly the use of artificial radioactine sources as opposed to
natural radioactn e material such as radium  has techmeally enabled
sources of radiation of 1,500-2,000 curies to be applied clinically of
these radioactive Cobalt 60 1s used for distance radiotherapy m &
manner siffilar to teleradiunT bt Wit rrdiation souree mncreased
from 10 gm of radium to an equivalent 200 times as powerful
Cobalt 15 alse used n smaller umts equivalent to 40 to 50 curies o
radium and also m needles simlar to radium needles Other
radioactive 1sotopes phosphorus gold sodium 10dine are also usﬂcl
by mjection or by mouth to confrol certamn types of malignan

.3t
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)
Fic 141 Pulmonary metastasis from semmoma of teatis  (a} Beforo
radiothernpy () Fne weeks later showmng complete dis
appearance of metastases

13~
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sufficiently well known to need no detailed description Radio
therapy can be used as the sole method of treatment or mn com
bmnation with surgical exaision and further as a, presumed pro
phylactic measure, to prevent or lessen thé eidence of post
operative recurrences A ]\no"“ledge of cancer as a disease, an
appreciatton of the influence of the stage of the disease on the choice
of the method of treatment and a clear conception of the limitations
of both radiotherapy and surgery 15 essential and should prevent the
use of either method to the detriment of the patient Certam
common sifes of cancer have been selected to review the present
state of radiotherapy , 1ts indications and imitations and to illustrate
the adsances made 1n treatment

Tumours of the Testis

This site 1s chosen as an example of the prophylactic use of
radiation This attempt at preventing metastases m therr
commonest site namely the para aorpic_lymphnodes has been
successful and has altered fundamentally the outlook of the
majority of patients The evolution of the treatment of testrcular
neoplasms in modern times was m stages A@@@li@dec
tomy was done as this method did not prevent the subs_equ_ent
development of lymphnode metastases and gave only_about 7 per
cent of five jedr survival the s called_ radical operfion was
advocated first by Chevassy in France (1906) and by Hinman 10 the
Umted Stafes (1933~ The results were maproved jet the improve
ment gave only about 17.per cent of five year survival mahgnant
tumours of the testis still had a very grave prognosis It was
natural therefore to try radiotherapy and this led to a return to
simple_orchidectomy associated Juth radiotherapy to the abdommal
Iymphnodes  Simce then resiilts have shown a consistent improve
ment Dean (1937) reported a series of 170 patients with a 29 per
cent_of five year sursival Ahlbom (1947) a séries of 119 cases with
50 per cent of 5 year survysal  There 13 1n fact 7o other sife of
primary mahgiant growth where the advent of radiotherapy 22
its prophylactic use has altered the prognosis so fundamentally
The study of the pathology of testicular tumours has advanced
simultaneously To day 1t 13 well hnown and understood that of
the two common pathological varieties the semmnoma 15 of better
prognosis and the teratoma of much graver outlook  The difference
1n mncidence and age distribution of these two types 15 well known
It 15 important to pomnt out that sermnoma 1s one of the most radio
sensitive tumours whereas teratoma 1s radio resistant ~ Yet 1t must
be emphasized that whatever the histological type ‘gost operative
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utinary hiadder \‘I(llﬂl’ll cyrtectomy_ts of himitedd snchieation, when
the tumour 18 amall, prpliferous m typo and has mohved the
muscles of the bladder “ndoscope_dmthermy  destructson of
papillary growths shonld be considered as a prlliatsse measurc , sts
onls applieable to the warty growth and not to the ufcerntiyo and
mfilteating tvpe yConventional \ rvs at_200-230 AV hns been
extensnels tried st 18 of Blight pallntine vatue and may control
hamorrhage but it 1< quite usclss from the curative pomt of view
1t must bo admitted that the ro called * deep N rivs have fuled
sigmilly to control eancer of the bladder  Radwm on the ather
hwnd has o en much better results_ Insertion of nle’n ncmi‘kw or
radon reeds with or without agdstsonal dinthermy destruction of
the cauberant superficial parts of the tumours has gnen control of
the divease 1 a good pereentage of eases  In those ecntres where
tins method 1s practised and rdmm 18 mtrodueed by wide_supra
pubte_cystostoms  and accuritely phiced an position “Worth while
re<ults are aclies ed and frequently total disappetranee of the lesion
15 recorded for many years  Wath this teehmque o tumour dose of
%000 1_can be given without undue rish of ridionecrosss

3lthough the reswits of radium needhing hase as yet not beon sur
pissed by other methods of radrotheripy the general dissatisfaction
with conventionnl X rivs has gien great ympetus to the tnal of
other methods  Cavitary radntion was first tried by plaemg a
radioactine source radiim g the entre of a Foley s catheter
when mflated the sphere hept the radium in the eentre it a given
distince of the bladder wall  The advent of ridiorctive rotopes
permitted 1 simslar tcchmque using, radsoetive sodwm  wnd when
rachoactive cobait became wulable this method wag further
developed  With such methods & much higher tissue dose up to
SO00 T -9 000 r can be given and hence greater cantrol of disease
1 obtamed  However the oceurreneo of delyed but severe post
rathation effects w1s often rceorded  The cystitis and early ridiam
burn of the older methods was found to oceur somewhat Iater with
the newer techmyues  The eumphemistic term  systolic bladder
could not ude the fict that severe radintion neerosis and fibrosia
often resulted from mtracavatary radation with 1sotopes ot single
«obalt sotirces either i the form of radwactive cobalt wire or in t?\e
form of euryed needles which permitted 1 more acourate plieing of
the needles into the bladder wall  Raciotherapy therefore has
‘r;:t:::;d to the surgical approich using, more modern ridicnetne

The most promisng recent advance 14 i the use of «

N riys it 2 mithon volte apen oltage

Fxpenience with the Van Do Graatt
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radwtherapy 1s mdicated and that the prognos:s 13 unproved i both
types, although much more so m semmoma

Management of Patients with Testicular Tumours

Once the diagnos:s 1s established, simple orchidectomy should be
performed  This should be done even'in patients with metastases
1 the regional lymphnodes and elsewhere, such as m the lungs or
m the skeleton Sumple orcludectomy not only gets md of the
primary tumour but &stdblishes an accurate hstdlogical diagnosis
Radiotherapy to the abdomen should be given 1n all cases It 18
m fact of great value in patients who have no clhimcal evidence of
abdomnal lymphnodes The lymphatic dramage of the tests 13
direct to the para aortic glands, but also to the mternalihac glands ¥
“I'bere 1s a very free lymphatic commumcation between all these
lymphnodes and those at and above the renal vessels further there
15 also a free communication between the lymphnodes on both sides
A rational treatment therefore should nclude the pelvig and
abdominal areas It 1s therefore at present a generally accepted
method to treat the entire lymphatic field  Treatment can be given
by conventional X ravs at 250 KV or by supervolfage X rays ab
2MEYV or by teleradium or telecobalt As the semmomas are
highly radiosensitive total tumour doses of about 4000 r are
sufficient for semmoma  m teratoma the dose should be mereased
to 5000 r-6000 r

Thereslts Tally Justify this combmnation of simple orchidectomy
-and radiotherapy  Of the patients treated prophylactically w the
absence of chmeally demonstrable metastases 65 per cent survive
five years mn the case of seminoma and 55 per cent m the ¢1se of
teratoma (Cade 1952) But even when metastases were present
when the patient was first seen about 15 per cent._of_five year
survival was obtamned (Prosser 1951) In semmoma pulmonary‘}
metastases are equally radiosensitive and may disappear completely J
after treatment (Eig 141) pulmonary metastasis _{_r'gm teratoma
are very radio resistant -

Carcinoma of the Unnary Bladder

This site 15 chosen as an instance where modern methods of radio
therapy have been tnied and developed m an attempt to control
the disease Adsances can be recorded both m surgical treatment
and in radiotherapentic methodss/ Surgically total cystectomy with
removal of the prostate m men has established 167 atself a defimte
and useful place m treatment transplantation of ureters mto the
bowel 15 commonly practised and permits total ablation of the
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disce Cascs smtable for surpexl treatment form about 7 per
cent of the tofal een As it w either the fulare to respond to
it or an extr Dingual speowd of the discase wluech dictates
evesson, the operatine procedures had ¢o b altercd nnd g0 adsanees
1 surgse il treatment achiesed

Surgical Treatment  In the c1re of the tongue stactf Hf ablation

{1}

&)
Fio 142 Carcmoma of tongue (a) beforo
racdilum treatment
after radium tretment  Ten years suryual without rccul‘cn(cbg

19 deerded on 1t should be carried out mitra aral

thormy needie In the ease of lesions i o)ung[)til:‘(:go:!ff(?ll

mouth or the mandible access 1s by reflexion of a fiap consuistin c‘:i'
the Lip and part of the chech  The shan meision should ¢ tg d
through the whole thichness of the tissues down to the c!n‘ e“(l
postersorly to the edge of the masseter  An adequate portion nf"ttlu

mandible should be »xersed and 1 most ¢1ses half the m'md:)ble )1:

removed disirticulatng at the tempore mandibular jont  Closure
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generator 1s now available in several centres in Great Britamn and
the results are of considerable promise Used either as the sole
method of therapy or in combmation with cystodiathermy a very
high tumour dose can be grven 6000 r -8 000 r , never achieved by
the conventional X ray apparatus at 250 kV  Such treatment 1
spréad over mx to eight weehs and 13 grven mn daily treatments
auming at 1,000 r per weeh The skin reaction 13 neghgible the
bladder reactions ar¢ moderate and cause only moderate dysuria and
frequency  Periodic cystoscopic examinations show that the effect
on the tumour does not occur for some time varymg from six to
twelve weeks the tumour then gradually shrinks and often dis
appears This method does not exclude the subsequent systolie
bladder* but this 15 of far lesser degree of seversty and occurs less
frequently The use of curved cobalt needles wterstitially and of
supervoltage N rays as an external form of irradiation are mn fact
real advances

Cancer of the Tongue and Mouth

Radiotherapy for mahgnant lestons i the tongue and mouth has
been practised for over thirty years It 1s now an established
method of treatment and the majonty of primary lestons m ths site
are submrtted to radiotherapy as the first or nitial treatment
(Fig 142) Advances m techmgque and m selection of method of
treatment have been made since the last edition of this book with
the general progress of radiotherapeutic methods The prmeiples
are now well established and can b¢ summarized as follows —

The treatment of choice mn most cases as far as the prmary
growth 1s concerned 13 radiotherapy “ifi the case of the regronal
Iy mplinodes thie tiettment of chorces-surgical excision Thus this
site provides an instance of a combined radio surgieal treatment
with well defined mdications for each method The stage of the
disease nevertheless 15 the determming factor thus the policy out
Iined above applies to early cases and the reverse s the treatment
of choiee 1 advanced cases where ablation of the tongue or of the
lesion m the mouth and radiological treatment of the cervieal
lymphnodes 1s the choice

A review of the accepted methods of treatment 1s that radiation
15 the first choice m the treatment of the primary grow th with
certam well defined exceptions  Surgery 1s preferable to irradiation

where the disease has extended beyond the torigue and v aded
the mandible (2) where the whole tongue down to the ctrcum
\gllate papillz 15 mvolved by a hard nodilic mfiltrating grow th
) where previous treatment by radiation has farled ior arrest the
PR
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6,000 r -5 000 ¢ with little damage to the rest of the mouth or the
1w and with hardly any general offcet on the patsent and onhy a
small nsl of loeal radioneerasis

The method of gammatherapy depends upon the actual rite of the
feson  For lestons mn the buceal mucost and antesior part of the
tongue interstitinl theripy s the method of chotcc /Tigs 14 dand 144)

Fic 144 Combined needling and mould i the treatment of u
carcinoma of the buceal mucosa and lip ~ Four needles are
s};own “msr‘rted ({Pe‘]; to the lesion A Lox carrying a quantity
of peedles 18 applied outside the hp and cheek ~ Th
12 thas meadinied from two sources Tho neoplasm

Radum needles radon seeds or the more modetn cobalt 60 necdles
which can be straght or curved and offer greater fleuibility of
techmque can be used ’

Needhing of the tongue can be done either in 1 single plane amplant....

for lesions of moderate size or b;
y a two plane or volum
tumours of greater bulk o mplnt

In the case of lesions of the phary ngeal

yngeal part of the tongue inv ol
the yaleculla oral aspeet of the eplglottxs_()r_glo‘ssBF;'l‘ithf:aofc:llixl]sg
distance radiation by teleradium or telecobalt 15 the method of



392 RADIOTHERAP)

of the buccal cavity 15 achieved by careful stitchng of the mucosy
of the flap to the floor of the mouth the shin 15 closed separately
and the space between the newly formed mouth floor and the shin
should be druned externaily
Radiotherapy There 18 no doubt that gamma radition has
gamma radnton

|
t

s

OO S . [,

Tie 143 Radium needles in tongue 10000 ¢ delivered 1n soven
days The extensio carcimoma muolving the whole antertor
part of the tongue disappeared and tho tongue healed

given much better results than X ray therapy at the conventional
200-250 KV The cxplanation may be found mn the difference of
\\;elength and hence differcnce m the biologeal effect or m the
increased total dose which 1s greater with gammo rays than X\ rays

there 1 no doubt cliuieally that the achier ement of gamma rqdmtno;\
surpasses that of X rays in the casc of epithelinl cancer of the mout;
and tongue Gamma radiation can be given up to a totsl dose O
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Treatment of the Cervical Lymphnodes

115 now accepted i most important eentres that n the absence of
enlarged cervieal lymphnodes, an (xpectant poliey 14 justifiable
Prophslactic radiotherapy for the ueeh 1 no longer practised,
neither 1s propht lactic block dissection adyiscelsf the patient can be
Lept under routine supervision

The mdications for blocl_disseetion, which 19 the method of choieo
for enlarged cervieal lvmphnodes are clear eut and ean be sum
marized as follows —

(1) The primary leaion m the mouth should be healed

(2) The lymphnodes should be cinically enlarged, palpable, but
mobile

(3) The general condition of the patrent should not preclude a
mhjor surgieal ntervention

A block dissection and not the removal of the enlarged 1ymph
nodes should be done Tt must include the deep cervical faseia from
the mandible to the clavicle from the midlime antertorly to the
anterior edge of the trapezis posteriorly  The internal jugular
vemn the sterno mastoid omo hyoird and posterior belly of the
digastrie must be removed if o complete clearance of the 1y mphnodes
13 to be achieved 1n the anterior, posterior, submandibular and
supraclavicular areas It 13 now well hnown that Wilateral bloch
disseetion with excision of both mternal jugular vemns s safe but 1t
18 still customary to allow an mterval of cbout seven days or more
between the removal of the first and sccond internal jugular yewns
The spinal accessory nerve 1s cut high up in the nech and also lower
down near the posterior edge of the tripezius

Indications for Radiotherapy for Cervical Lymphnodes

Control of the disease can only be accomplished 1f the Iy mphnodes
are mobile and can be removed together with the deep cervical
fascia  Adherence of the nodes to the mun vascular sheath or
fixation of the enlarged lymphnodes to the muscles render the case
unsuitable for surgery although 1t 13 still operable techmeally  Tn
such cases radwotherapy should be decided on n preference to
surgery  Radiotherapy can be given by teleradium, supervoltage
X rays or needles  In most cases external rachation 1s preferable
toneedling

Cancer of the Larynx

This 15 essentially an endolaryngenl lesion, within the frameworh
of the laryngeal cartlage It 13 4 neoplasm of the vocal cord and of
tho ventnicular band  Its natural extensions are forwards to the
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choice (Fig 145) Ten gram radium umts 50 curie telecobalt umts
or more recently very powerful apparitus contuning 1500-2,000
curies of cobalt 60 are used Laternal radiotherapy ean also be
used with confidence with X rays at 2 million volt or 4 mullion Linear
accelerators These powerful and recently developed methods
deliver high intensity radiation whieh ean be focused on the lesion

116 145 10 gram toleradium umit with mect I transfer of
radium from the safe mto the appheator  Similar apparatus can
be used for w0 curie radio actie cobalt

and deliver a total dose of 6000 r to 8 000 r or more so reaching
tissue doses achieved by interstitial methods without any severe
effects on the skin It 1s now well hnown that in the majority of
patients such treatment given with sl 1ll and accuracy leads to com

plete regression of cncer of the mouth and healing whieh 15 long

lasting The advantage of radiotherapeutic methods over sujglml
local ablation 1s the lacl of mutilation preseration of function and
a greater chance of permanent control of the discase
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elude subscquent Iryngectomy  In the (xternal method of treat
ment both \ rus and tderadium ean he used  Fupt for ate
tediousness the method offers oamy adv intages Those who have
both radiotheripentie facshiies avatlable prefer telerndum M
Lederman (19%52) pownts out that there are technier], physical and
climenl reasans for this  The easo and smplicits of tdleridimm s
preferable to the conventional X rays  Tho differences mn the
wavelength of radiation, m the percentage of depth dose and i the
shape of the radintion bewms are the advantages of teleradium
There 1s ample climeal evidence that with less post radintion effects
on the shim and mucous membrane, there 15 better response as
regards regression of the tumour and greater freedom from recur
rence  There 1s evidence that superyoltage \ rays at 2 milion volt
upwards, and telecobalt umts are_ns effective as teleradum and
superior 1 evers wav to conventional Nrays at 250 hV The
great change 1n the choce of treatment during the past few years
15 o reversal of pohey  Whereas previously early and favourable
cases were treated surgically and advanced c1ses by radiotherapy,
to day the position 18 reversed, and early endolaryngeal cancer 18
confidently submitted to radimtion Surgery 1s selected for the
advanced cases and for radsation fulures
Indications for Surgery “In patients with old standing pachy
dermin of thoe cords, where the cireinoma 1s a metaplasia of the pre
existing precancerous condition win rmdium fulures, that 1s when
the disease 13 not controlled by adequafe doses given with a good
techmque ““Tn advanced and evtensue lesions “n subglottic
extension R
Indications for Radiotherapy Lt early and locilized lesions  In
v7advanced cases as & pre operitiy e measure
To ensure that radwtion 1n advanced cases does not jeopardize
the chances of laryngectomy certain rules as to the management of
radiation must be adhercd to A predetermined total dose not
exceeding 5 000 r 18 aimed at  1f no regression 13 obtaned radintion
15 discontinued I partinl regression 1s obtamed 1 time limit snust
be set for mstance four to s weehs to nssess the result  Per
sistence of the lesion indicntes the need for 4 further biopsy wnd of
this 1s positne laryngectomy should not be delwyed It s very
important to recogmze radiation fulures and distingussh them from
delayed reaction radionecrosis or perichondritis

./ Bone Sarcoma
Sarcomn of bone ¢1n be clasuified nto four mam types (1) osteo
gemic  sarcoma  (2) T'wings tumout (3) Multiple myelom~,



396 RADIOTHERAP)

anterior commssure ind to the base of the ¢piglottry downw wds to
the subglottic space posteriorly to the wyvtenoids  In the deasion
as to the choice of the method of trc wment wnd m assessing the
results of various methods, 1 clicaficstion aceordmg to the exact
site and extent of the tumour 1s of importance  The earliest stage
of the disease which may aptly be ealled  ciremomn tn sty or
stage 0 18 m fact only detected by biopsy and occurs mostly n
cases with pre existing disense of the cords such 13 hyperheratosis
It 13 m fact a precancerous state similar to the leukoplahin fumbar
in the mucous membrane of the mouth and elsewhere such as the
urmary bladder and the vagina
The commonly accepted classification 14 s follows —

Stage I Leston of anterior two thirds of one vocal cord

Stage TI Involvement of both 3vocal cords and anteior
commissure

Stage IIT  Extra cordal extension with fixation of voenl cord

Stage IV Involvement of other parts of the lwryny

The disease can spread proxam ly to the ventricle of Morgagm to
the false cord and to the laryngenl 1spect of the epiglottis  More
sigmficant 15 the extension distally to the subglottic space Tt 1
mmportant to diagnose such downward spread very early as lesions
with subglottic extension or primary subglottic ciranoma are diff
cult to control by radwtion and many of such cases eventually
require larvngectomy The accurate divgnosis_of_the_<ite. and
extent of the disease and of the histological grading 1s of great
mmportance 1 the choiee of trentment and 1n the management of
the patient

Choice of Method of Treatment Two problems arse m the
decision as to the choice of treatment (1} Surgery or radiotherapy *
(2) If radiotherapy what method ¢ V. E Negus (1947) m an
analysis of the relative merits of the available methods pownts out
that the discomforts during and after treatment must be considered
Laryngofissure _1s__the least distressmg surgical method con
valescence 18 Tapid  the voce 18 hoarse and apart from this there
18 no disability’ VLaryngeetomy nterferes with swallowing for @
short time tracheotomy 1s permanent cesophagenl speech can be
acquired or a vibrating rod used Thg operation 13 1 major one
with permanent subsequent disability V" Of the radiological methods
mterstitial radium requires an operative mtervention 1f successful
the voice 1s almost normal ~ The treatment 1s of short duration and
tracheotomy 13 not needed  Padium perichondritis 15 an occastonal
If unsuccessful fenestration of the larynx does not pre

sequela
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elude subeequent lrsngeetoms  In the cstoral me thod of freat
ment, both \ riva and tderadmm can e osed  Freopt for ats
tediousness the me thed offers . ads wtapes Thoe who e
both radrotherapeutic facilities avmilable prefer tcderadium M
Lederman (1952) pomnts ont that there are techmeal, phyaieal and
clineal reasons for this  The eace and simplicity of teleradum 18
preferable to the conventional Xrave The diffcrences n the
wavelength of radiation i the percentage of depth dosc and i the
shape of the ridiation boums arc the advantages of teleradium
There 13 ample chimeal evidence that with Jess post radintion cffcets
on the shin and mucous mcmbrane, there 38 better response as
regards regression of the tumour and greater freedom from recur
rence There 15 evidenco that supervoltage \ rays at 2 million volt
upwards, and_telecobalt mmts ar_as effcetive as teleradium and
superior In Cvery way to conventional X ravs at 230 L Tho
great change in the choice of treatment during the past few years
15 & reversal of pohicy  Whereas previously earhy and fayourable
c1ses were treated surgieally and advanced eases by radiotheripy
to day the position 13 reversed, and early endolaryngeal cancer 19
confidently submutted to radittion  Surgery 15 selected for the
advanced _cases and for radiation fulures

Indications for Surgery “In patients with old standing pachy
dermua of the cords where the earcinoma 13 & metaplasia of the pre
existing preeancerous condition B radium fulures that s when
the disease 13 not controlled by adequate doses given with a good
techmque “~In advanced and evtensive lesions el subglottic
extension

Indications for Radiotherapy “Tn early and localized lesions  In

/advanced cases as a pre operitive measure

To ensure that radiation in 1dvanced eases does not jeoprdize
the chances of laryngeetomy certun rules as to the mnygement of
radiation must be adhered to A predetermimned total dose not
exceeding 5 000 r 1saimed at  1f no regression 13 obtuned radintion
18 discontinued  If partinl regression 1s obtamed a time limit must,
be set for mstance four to six weehs to assess the result Per
sistence of the lesion indicates the need for a further bropsy and f
this 1s positive laryngectomy should not be delayed It 1s very
umportant to recognize radintion faitures and distingwish them from
delayed reaction radionecrosis or perichondritis

/ Bone Sarcoma
Sareoms of bone cn be elassificd mto four m un types (1) osteo
geme  sarcomn (2) Lwings  tumour (3) Multiple myeloma
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(4) the malignant variety of osteoclastoma The development of
bone tumours 1s controlled by the same physiological processes as
those which oceur m the reaponse of bone to1nyury and flimmation
Thus the formation of callus abeorption of bone sclerows all occur
1n xarving degrees in bone sarcoma and indeed a history of trauma
18 common both 1n osteogenic sarcoma and in Fuing s tumours, and
not frequent n other vareties  Bone sarcomn mav ongnate
from any tissue possessing bone forming properties, from bone iteelf
or cartilage from bone marrow or the_endothelum of the blood
essels  Each tvpe of tumour has a somewhat different natural
histors and differs in many respeets i age of onset sheletal distribu
tion meidence radiograplie appearinee and metastatic spread
(Table\1I) Thehstologicalappearanceischaractensticofeachtype
Thus osteogeme sircoma 18 essentially a spindle cell tumour with a
marked pleomorplusm of the stroma which mayv contam bone
cartilage osteord tissue, fibrous tissue m any  proportion  The
eartilage contuning osteogenie sarcoma may be primary or dévelop
from a pre existing and apparently benign chondroma the so ealled
secondary chondrositcoma  The cell umit of Ewing tumour 1s n
round cell 1n multiple myeloma the characteristic cell 13 the plasma
cell with an eacentric nucleus A variety of round and polsgonal
cell—the reticulum sarcoma of bone 13 now recogmsed  The mult1
nucleated gant cell 1s the charactenstic cell of osteoclastomn both
benign and mahgnant
Diagnosis  This18 based on the chinical hustory physical signs and
radiological appearance But all these c¢in be musleading and
abnormal or unusual features m other pathologieal processes callus
formation ossifying hematoma or low grade,nflimmation may
cause considerable difficulty m diagnosis \./84:11111’1\, some osteo
Iytic vameties eg the telingiectatic osteogenic sircoma Are at
times difficult to distingmish from 1 metastatic bone tumour from a
hvpernephroma or other cimeally silent primary growth and it 1s
now well known thafiwing s tumour may be confused with sheletal
metastasts from a neuroblastoma /Neither can the solitary type of
multiple myeloma * the plasma cell tumour or plasmocy toma be
readily distingushed from an osteolytic metastasis  Biopsy there
fore 13 of great importance and there 1s mn fact no m&
biopsy mn_bone tumour 1s dangerous and hkely to disseminate the
dseate. Tt 1 Towover ewential 6 provide th Phologeiati
representative piece of tumour and this cannot as a rule be obtuned
except by open operation _Aspiration biopsy 13 very ‘usefal Th

multiple myeloma and a sternal or 1lling Grost marrow puncture 13
now a routne procedure o A -
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Effect of Radiation on Bone Sarcoma  Sarcoma of bone shows
varied degrees of radiosensitivity Ewings tumour 1s the most
sensitive osteogenic sarcoma the least so  Osteolytic lesions show
a more cbvious response to radiation than the sclerosing varety

There 13 chnical radiological and hstological evidence that bone
sarcoma 13 mnfluenced by adequate radiation  The following changes
are seen (1) Progressive cdiminution n size of the fumour
(2) recalafication of osteclytic lesions (3) resorption of abnormal
bone  (4) healing of pathological fractures , (5) restoration of the
contour of the bone Comparison of biopsy matenal taken before
and after radiation shows arrest of mitosis, abnormal mitosis
ncreased fibrosis  Lihe m other tumours so i bone sarcoma the
response to treatment 15 variable and n some patients no changes
are observed

Treatment Amputation remuns the main treatment but as the
results of amputation do not seem to prevent metastasis i the
majonty of patients other methods of treatment Iil ely to improve
the prognosss can be tried  Radiation 18 used as the sole method
if amputation 1s refused or 1f the tumour 1s 1rremovable  Radiation
should be used mn conjunction with surgery m all cases m view of
the poor results of surgery and mn the knowledge that radmtion
alters the course of disease Radiation should precede surgery and
there 1s no evidence that delay i amputation adversely affects the
patient s expectation of hfe Treatment by super voltage X rays
or teleradium should be given slowly spread over six to exght weeks
often longer There 15 evidence that high tissue doses are more
effertive than lower doses Thus 8000 r to 9000 r give better
results than 4000 r such doses are now possible with super
voltage N rays whereas with conventional X rays 1t resulted
radio necrosts  The present day views as regards treatment can
be summanzed 1s follows —

Osteogenic Sarcoma (Figs 146 147 148) A radio resistant
tumour which requires large tissue doses Surgery remams the
mam treatment pre operative racdiation 15 2 routine 18 advisable
and there 15 no harm i the delay 1n amputation

Ewng s Tumour (Iig 150) A lughly radio sensitave neoplasm
1t responds rapidly to radiation which should always be the first
method of treatment  Regression 13 often complete although not
often permanent

Multiple Myeloma (Fig 149) Radiation 15 used for the rehef of
pam  Beng 2 mults focal disease surgery hag no place 1 tho

treitment Padiation rebeves pam  The use of ey totoxic poisons,
such as dervatnes of Nitrogen Mustard combined with cestrogens
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RADIOTHERAP}

Fin 148 O teo.ente sarcoma of humeros
Codman s traangle  invasion of roft tissue
seats ultiple pulmonary mctastans

Sun ray sprevls
ale aged mineteen



MULTIPLE MYLIOV !

Fic 149  Multiple myelomatosis  Plasma cell tumour  The
vertebre ribs and pelvic bones were also affected

401
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116 150 Fwing gsarcoma
of tibia  Radiograph
of specimen after ampu
tation

Fic 151 Osteoclas
toma of tibe
Giant cell tumour
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Ties hoen shown 1o control the discase and prolong e, somctimes
T severibyears

Osteoclastoma (L. 151)  Tlns aw most commonly a enign
leston althaugh the malignint varant 1 well rceogmzed although
ruwe  In the hensgn variets both surgcry and radintion gise gates
factors results  The choree of traatment depends upon the following
factors  sitc size and type of tumour and the age of the patient
The typreal tumaour producing bone cxpansion trabeculation and
thimmng of the cortex responds better to radiation than the rolitany
evat like Iesson  Surgery 1s ndicited m prefercnee to rubition

1 Invoung pittents when the tumour ta1n close proxumty to the
epiphiy ~is and irrehation may be followed by arrest of growth
at the growing end of the boh
Inn tumours of moder tte extent when the desteuetion of boue
1s imited and the cavaty left by curetting small

3 When the tumour hns extended mto the neighbouring jomt

Radiotherapy 18 indieated

1 Inhealthy adults

2 Vihen the tumour 1¢ difficult of access, such as m the spme or

the pehus
3 In tumours showmg radiologically the  soap bubble”
1ppe’lr1nce

The tot2) dose required to produce recalaification of the tumour
1s small 1n the region of 2000 r m children and 3 000 © 1 adults
The mmmediate response to treitment often shows increase
sweling and pain and further decalafication  tlns 1s however a
temporary effect Jasting a few weehs and s followed by healing Tt
18 generally agreed that the combination.of trevtment_by_curetting,
with or wthout grafting, suthradiotherpyxas net adyysable  If the
tumour 15 completely removed radiation does not hnsten repur
To be cffective radiation should be given without preliminary
scrapmg  In malignant osteoclistoma the treatment 13 sumilar to
that of osteogenic sarcoma

w

- Mahgnant Disease of the Skin
Malignant lesions of the shin comprises three different types of
lesions (1) Rodent ulcer or basal cell earcinoma  (2) Epitliehomn
or squamous cell carcmoma and (3) Malignant melanoma or
nevus cell carcinoma  Lesions can oceur on the shin or on the
muco cutaneous junctions such as the hp conjunctiva, anus and
sulva  Certam sttes such as the pens requuire spectal consideration

and other such as cancer of the scrotum 1s 1 notifiable disense 1n
certain oecupations
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Rodent Ulcer In ths lesion radintion has prosed of such yalue
that m most climes 1t his become the routine treatment {(Fig 152)
In ewly and previousls untreited enses 90 per cont of freedom of
diseqse 18 obtuned and 70 per cent 1n cases where structures other
thin the shin are nvolved  Although rodent uleers ire <ensitive to
radiation and often regress completely wath as ttle a5 1,500 r, to
ensure perminency of results 3000 r <houid be gnen  Radintion
can be grven by low toltage X rvg, rudium or a surfice apphication
of rado vetine phosphorns (betn radiation)  Surface radintion m

91 g2

\a) )

Cie 12 Bodint uirer of {he forrhead of many jyeirs duration
preciously untroated  (a) Before treatment by teleradmum (&)
Seven months Iater showing comylcte heihing of the lesion
and ¢ healthy scar

superfictal smill lesons or needhing in excavating er thicl lestons 8
mdicated  The arhievement of lon veltage X rovs by the contact
method 18 hmited by the depth of the lesions and as the rars do not
penctrate beyond 1 few milimetres stenhsation 1s assured 1n super

ficral lestons optv  The importance of the method of ridiation hes
not 5o reuch m the achieversent of immediate primary healing which
presents no great dufficulty 18 the permaucucy of the results
obtamed It 18 noteworthy that the very high percentage of eures
of rodent wlcers by rachation 18 obtuned in prev 1ously unireated

specially previously non yrradinted lesions  The results of innde
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quate radiation, speantlly by X ravs hut alvo by repeaterd surface
rdium or othcr forms of treatment  caustics snow  Jumted loeal
exveision ete when assessed 1 a trae ight show that such treatments
roh the patient of his best chance of cure  Inadequate wradiation
it greater evil than madequate surgery and small doses of \ rvs
repeatediv gaven over long periods should be condemned

Although rdiotherapy 15 the method of chotce 1n untre wted escs
1 those where the hone or exrtilagc 19 myvolved 1o reenrrent ctses
certan sites such as the ears surgery and diathermy alone or m
conjunction wath radim hase a uscful place n the treatment

(a) ()
Fic 153 Epithehoma of penis  (a) Before treatment {5) Three
months later showing leston completely healed

Epithelioma  Surgery wnd radiition each have an important
place 1n the treatment of this type of shun cancer  Previous radin
tion erther therapeutic or occupational exposure with subsequent
dermatitis are a contra indication to radiothernpy  For lesions on
the trunk or backh or on the thigh exeision has the advantage of
speed and simphaity 1 large lesions exaision and shin graft 1s
mdicated  Inlesions on the hand feet permeum and vuli 2 surgery
1s safer and by cxasion the rish of a radiation burn 1s chmiated
In lesions on the face 1 all sites where ayvordancy of scurmg 18

mportant ridistion 1s prefcrable and gues 70 per cent, of fi
er cent ive
freedom of disease . e

Epithelioma of Peris  The choice of the mcthod of trentment



408 R4DIOTHERAPY

depends primarily on the extent of the disease early cases are best
treated by ridiation (Fig 153) late cases by surgery (Fig 154)
Complete healing of the lesion without mutilation or functional dis
ibility can be obtained by radiation i carly cases The contra
indseations to radiotherapy are (1) Intolvement.of the urethrs by

Iic lo4 Extensive carcinoma of pemis  Not suitable for radum
therapy and should be treated by surgery Patient under the
care of Mr € Jennmgs Marshaill MS 'F RCS at Charmg
Cross Hospital

an mfiltrating growth  (2) Advanced lesions when the body of the
pents 1S Inv olved (3) Spread of the tumour to the corpori
cavernosa or to the corpus spongiosum  (4) In diabetics beeiuse
they are apt to develop necrosss X ravs smface radum or needles
can be used 4
Mahgnant Melanoma These tumours are radioresistint an

-~
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thar tredment by radistion 18 difiendt and disappomtung, , there 19
however, a defimte place for radiation i the trcitment of this Inghly
malignant tumour (11, 1939)  Surgery romams the method
of choice and extensne and radieal local ramoval should be
attempted wherever possible Radiation prcferably by radium
15 indieated m the following cases, when adequate esewion 18 not
possible  m multiple tumours  m local rceurrcnecs after estensne
reseetion  for moperable lymphnodes the <eat of metastases as a
pre or post operative measure
R



CHAPTER XXVIL
HORMONAL CONTROL OF CANCER

Ix 1896, Beatson, at the Glasgow Cancer Hospital took out both
ovaries In a patient with advanced cancer of the breast This was
the dawn of remote or hormonal control of cancer Smee then
wtempts have been made to achieve the same result by X radiation
castration  The experimental worh of Cliarles Huggins 1n Chicago
on the physiology of the prostatc his observations on the exeretion
of acid phosphatnse in prostatic eancer and E C Dodds synthesis of
stilbeestrol have been the most important steps 1n the deyelopment
of a completely new method of controlling cancer in two sites the
breast and the prostate Advances m biochemistry the liboratory
production of cestrogens other than stilbastrol and of a varety of
androgens have made 1t possible to castrate chemically as well 18
surgically and radiologically

So far no other neoplasms other than those of the breist and
prostate are known to be capable of being mfluenced by male and
femals sex hormones The fundamental mmportance of these
observations 1s the fact that cancer in these two sites can be flu
enced by a change m the hosts hormonal environment  Studtes of
the Letosteroid metabolism indieate that steroid hormones are only
produced 1n the presence of the gonads and of the adrenals The
removal of these organs so affects the normal course of mammary
and prostatic cincer that control of the disexse 13 obtamed even in
advanced and generalized widespread metastatic disease mvolving
most of the sheleton and 1n visceral and cutaneous metast ses  The
removal of the gonads and of the adrenals contrasts vividlv with the
modern trend of radicalism 1n the excisional attaek on growths

The surgical procedures—bilateral ocophorectomy —subcapsular
bilateral orchidectomy and bilateral adrenalectomy are to dwv 10
the Light of experience limited both mn time and in numbers of
patients observed still very much 1n the experimental stage But
the dramatic change 1n the general and local condition of patients
1n the terminal stages of cancer m these two sites the reprieve from
apparently certain death within = brief period renders thig nenest of
all methods worthy of extensive trial

The admimstration of cestrogens in prostatic cancer and of

410 -
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androgens and strogens m mammary cineer are now well estab
lished and uninversally practised methods of trentment  Their use
fulness and therr hnmtations arc well known

Bilateral Oophorectomy This operation by itself has a tem
por'\mﬁlcl on the cancer of the breast (I strogeme activaty of the
ovary 18 abolished, whereas by radiologieally induecd menopuse
1t 15 only partially influenced  Castration however 1s followed by
the Jormation of wstrogen by the adrenals and the benefit of the
operation is therefore temporary At present it 1s used as an
adjurant to androgen therpy

Bilateral Subcapsular Orchidectomy  Thissumple surgieal measure
v effecty e 1n the control of cneer of the prostate It obviates the
necd of wstrogen admmstrition and so chmmates the unpleasant
side effects such as piymentation enlargement of the breasts and
nauser It prolongs the period of control as st may by atself be
effectnve for two years when further improvement ean be obtamed
by strogens

Bilateral Adrenalectomy Tlis operation has been rendered
possible by the availibihity of cortisone  Most patients are staln
lized on 50 mg of cortisone duly  The efficiey of adrenalectomy
can be judged by the rapd disappesrance of pamn from sl eletal
metastasis and the smprovement of the general state of the patient
which often returns to & near normnl state

Mot all cancers of the breast and prostate respond to hormonal
treatment 1t 15 at present not known why this should be so
Huggins behieves that the adeno carcmoma 13 the most likels to
respond to bilatera! adrenalectomy, but the authors experience
shows that the scirrhus type carcinoma simplex and medullary
carcinoma of the breast rcspond as well



CHAPTER AXVIIX
PELVIC VISCERECTOMY

Operability in Pelvic Cancer

ADV ANCES i surgtcal techmgue have resulted in a readjustment of
the lumts of operabihity  Technical operability shounld be dwtin
gushed from swtabidity for surgers  In mabgnant tumours of the
pelvie viscern speaially uterme cancer, the disease may be wide
spread Joeally wnd yet not grve rise to metastises the lner or
other viscera  More rirely m cincer of the rectum or pehuc colon
and even less frequently i cancer of the bladder there mny be
direct extension of the pnmary growth to the adjmning viscera
without visceral metastases Such eases judged by the accepted
eniterta of operabulity —that the tumour should be huuited to the
organ of orgmn and mobile and that the enfarged Ivmphnodes should
be hmited 1 extent-—nere considered beyond surgieal help In
many such patients the lesion often cancer of the uterine certix
had already been submitted to radiotherapy  These patrents arein
a pitiful state often with recto vagmal or vesico vaginal fistule
Unne feces pus mucous blood and meces of tumour escape
through the vagine rectum and permeal fistulz  To these patients
the offer of wny surgical procedure however wide wnd mutiatmg
remuns the only hope and 1s nearly always accepted

Indications for Pelvic Viscerectomy

1 In cancer of the uterus where the disease 35 beyond the v 1dest
Vertheim s hysterectoms This includes cases where there 18
molvement of adjoming viseera~—the rectum or bladder obstre
tion mn one or both ureters by the disease m the parametria In
post radiation fatlures these can be primiry fulures where no
response to radiotherapy 1s acheved  or delaved farlures when after
o vanable period of quiescence the mahgnang growth recurs and
apreads It also meludes patients with severe post radiation effeots
1n fact rachation burns usnally associated with active eancer

2 In cancer of the pelvi rectal junction or rectum specrally 1
young patients when the tumour molves the prostate and bladder
1 men or the vagma and uterus m women

3 In cancer of the bladder with extension of the diserse to the

az
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rectum and prostate in men or extension to the uterus and vagima
n women ,

4 In parweetal local  Tecurrences followng  Wertheum'’s
hy sterectomy

5 Tn loeal recurrences following misgiided attempts at con
servative reseetion of the rectum

o In primany caronoma of the vaginy sulvy, or ovensive
recurrences miolung the vagma and urethra

I1. 155 TPhotograph of abdominal wall following complete pelvic
viscerectomy It indicates the colostomy 1n the left jliae fosn
and the opening of the new urinary bladder at the upper
end of the laparotomy scar at the sito of the umhilicus which
has been excised

Whatever the condition calling for pelvic viscerectomy thete 15
stll the question of operabihity 1o be considered W hen the disense
has extended beyond the pelvic fascia and 1s adherent to the pelsic
wall viscerectomy 1s no longer possible s the tumour will not be
cleared sufficiently widely to w-rrant the extensive procedure
Stricture of the ureters hydroureter and moderate bilateral hydro
nephrosis are not contra indications if the renal function 15 still
adequate  Extension of met ist1ses to the abdominal Iy mphnodes
proximal to the aortic ifurcation like visceral metastases precludes
the operation  Before deading on peliie viscerectomy 1t 15 impor
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tant 1n all cases to carry out intravenous pyelography and an X ray
exammation of the bony pelvis the spine and chest to exclude
skeletal and visceral metastases A preliminary exammation under
anvesthesia mcluding sigmordoscopy and cvstoscopy 1s advisable
Age by 1tself 1s no contra mdication and the operation has been
successfully performed in patients of seventy five years of age

Wet Colostomny

The original operation devised and first practised by Alexander
Brunschwig left the patient with a wet colostomy  The authors
personal experience has led lum to abandon this and to transplant
the ureters mto an 1solated portion of the descending colon and so
provide the patient with o urmary fistula separate from the
colostomy (Fig 155) This procedure not only makes life more
comfortable, but ehminates the recurrent attacks of ascending
pyehtis occurring not infrequently 1n patients with wet, colostomies

Variations in Extent of the Operation

Each pattent must be considered 1n detail and the site and extent
of the disease will mdicate if partial or complete pelvic viscerectomy
13 to be done  Smmularly primary disease of the vulv« or vagmna or
extension to the anus and permeum will decide 1f the excision 1s to
melude the vulva anus and permeum An anterior viscerectomy
mcludes the bladder uterus urethrs and vagma In such eases the
ureters are transplanted nto the descendng or sigmord colon and
a colostomy 1savoided  Posterior viscerectomy includes the rectum,
vagma and uterus a sumple colostomy only 15 necessary and
meturition 13 not interfered with  Total viscerectomy meludes all
the pelvic viscera and necessitates a colostomy and a urinary
fistula

As the partial procedures ire modifications of the total viscerec
tomy the latter only need be described

Anzesthesia  Operations of this magmtude are done w 1th greater
ease under hypotensive anmsthesia Heemorrhage 1s negligible
shock 1s guarded agamst and the immediate post operative period
smooth

Position of Patient The best position for the complete opera
tion, meluding the exesion of the vulva and permeum 1s that
devised at St Marks Hospital for the synchronous combied
abdomino perineal exciston of the rectum In this combined
Trendelenburg Lathotomy position  both  the abdommal nd
perineal vulval parts of the operation are done without changing the
patient s position This also enables two surgeons fo operate
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simultaneously and not only reduees the time of the operation, but
renders 1t an cisier and sunpler procedure  If the abdommnl part
only 15 needed, Trendelenburg s position 14 sufheient

Abdomunal Operation A midine mesion 19 made cxtending from
the pubis to the umlihcus I the bladder 1 to be removed, the
umbilicus 15 exeised , othermise the mamon shirts the umbahens to
g endequateapproach  The luner1s palpied for metastases  The
loeal extent of the disease 18 assessed Iy mspection and palpation,
and the extent and site of lvmphnode myolvement 13 ascertamned
The peritoneum over the aortic bifurcition 13 meised — On the night
aide this inasion curyes outwards along the common and external
e arteries This exposes the right ovaran vessels which are
clamped, cut across and hgated , the night ureter 13 exposed and
followed down  The mternal iline artery and vewn are hgated and
cut across  The right round hgament 1s cut across at its Iateral end
The lymphnodes along the external and nternal iline vesscls are
dissected  downwards and medially  Chrefully preserving the
external 1hne vessels the obturator lymphnodes are dissected  The
obturator nerve 1s preserved and retracted Iaterally

On the left mde, the sigmord 15 mobihized by mesing the pent
toneum on 1ts lateral border The mesosigmoid 15 separated from
the posterior abdominal wall the left ureter 1s exposed, the
mesentery 13 divided and the left ovanan vessels climped, and cut
across  The mternalibne artery and vemn are clamped and hgated
and the obturator fossa cleared of lvmphnodes  The mesentery of
the sigmord colon s divided and the vessels elimped and ligated, the
pelvi rectal junction and reetum arve separated from the hollow of
the sacrum by blunt dissection  Attention 1s then turned to the
bladder The peritoncum on the anterior abdomin! wall1s incised
and the bladder and pern esical fat separated from the pubis till the
urethra 13 well exposed and separated  In the male, the prostate 13
separated from the retropubic space and the urethrr mobilized and
both vasa divided

Both ureters are cut across ab a level well clear of the disease
Two mtestinal clamps are placed across the sigmoid and the bowel
divided  The pelvic contents are now free from all peripherat
attachment and held in position by the urethrs and the vagina  If
the perineal stape 13 deemed unnecessary, the urethra 1s cut across
the proximal part of the vagina freed and divided the rectum 13
divided just proximal to the anal canal There 15 no need to suture
the cut end of the vagma which 13 subsequently used for dramage
or to suture the anal canal

An artifical bladder which 1s 1n fact & small pouch into which
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the ureters arc implanted 18 now fashioned A distal segment of the
descending colon or sigmord about 2} to 3 inches n fength 13
separated from the mam bowel by division between clamps, part
of the mesentery 19 dinided but this should not mterfere with the
viability of this small portion of the colon  The distal part 19 eare
fulls cloced with two lavers of suturcs  Both ureters are then
mplanted mto the 150lated loop  the proximal end 13 brought up
to the upper end of the lapirotomy neision and sutured to the shin
at the Jevel of the previousls excised umbibicus  The pelvis denuded
of peritoneum 15 picked with Vaselme gauze, which 15 brought out
through the vagina

The distal end of the descending colon 13 brought out through a
small scparate meision 1n the left ilhac fossa to form a colostomy
The abdomen 1s closed without dramnage

The Vaseline pack 1s left m position twenty four hours, when 1t 19
removed through the vagmal onfice

Penneal-Vulval Stage  If this 1s deaided on, 1t 18 preferable that
this part of the operation should be done by a second surgeon
synchronously with the abdominal part A purse string suture
closes the anus  An elliptical incision 18 made around the vulva and
permeum and 18 prolonged posteriorly to the coccyx  The levatores
am muscles are exposed and cut across at therwr lateral attachment
to the pelvic wall  Theischio rectal fosse are dissected clear  The
mesion around the vulva 13 deepened anteriorly to the pubie arch
and laterally At this stage the two surgeons, worhing together,
complete the separation of the pelsic contents and vulva by cutting
across the remaiming few fibres holding the urethra to the pubic
arch  The pelvic contents are then removed as one mass (Figs 156,
157)  The shinin the perineal wound 13 closed completely except for
the end of the \ aseline gauze pach mtroduced nto the pelvic cavity
as already desertbed and brought out through the pereil wound
The abdomen 15 closed without dramage

A modified colostomy belt mncorporating 2 de Rutzen bag to
collect the urine 13 worn
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PART IN—-ISOTOPLS
CHAPTI R \\IN
CLINICAL APPLICATION
SELWYN TAYIOR

Tur word 1~otope was mtroduced by Soddy m 1910 when he
postulated the estence of more than one stable form of un clement
Tn 1934 Johot and Curie discosered artifieal radionctivsty and this
led to the poduction of manv rwdiorctive 1cotopes  The Tt
twents vears haw witnessed a most vigorons appheation of stable
and ridioctin ¢ 1sotopes to medical problems and the war vears saw
an mtensification of this work  The opeming of a ehun reacting
pile at Harwell has provided this country and many parts of the
Commonwealth with a regular and mnexpensive supply of radio
actnve 1s0topes Tt e sud that those who make history never hwve

—— —

time to read it but when @ new field of mvestigation expands as

Tapidly a5 the fsotope one 1t becomes mmperatne to follow_its
advances m order to try and heep some sort of perspective. The
titles of suitable books providmg a simple mtroduction to the
physies of the subject and also some of the good comprehensive
reviews of the apphieation of 11dionctive 1sotopes to biologieal

problems will be found m the list of references at the end of this
chapter

Physics
The wtoms of any chemical element consist of mixtures of
particles with diffcrent masses this expluns why so many chemical
atomic weights arc not whole numbers e g Boron has the atorme

werght 10 82 and 15 mide up of atoms with masses of 10 and 11

These represent stable 1sotopes  The only_stable 1sotope wluch has

been much used 15 deuterium or hewy hydrogen 1n the form of
hewy water and 1t has been employed m the study of water
met tholism both m ammals and man

Johiot nd Curie s discovery of artifiernl radionetinaty led to the
mtroduction of unstable or radionctive 1sotopes, these 1s0topes
repre ent elements m whieh the balanee between the outer shell of
clections nd the mner nuclcus 18 unstable and these 1sotopes deery
to stable elements by gvng off energy n the forml!fuhﬁ o1y Tiys

19 1i—2
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or some combmation of these three Alpha () 1438 are helum
nucles, they are relatively stable, have an extremely short rangs 2ud
need not concern us here  Beta {B) riys are electrons which carry
varous charges and thus have different powers of penetration
Gamma {y) rays are a form of clectromagnetic waves of varying
energy and long range

These three hinds of emanation  «, § and y rys can be detected,
even when present mn the mmutest amounts by mewns of such
apparatus as a Geger Muller tube or a semtddlition counter A
Gesger Muller (GM) tube mn its smmplest form consists of an
evacuated glass chamber contaiming traces of argon and alcohol
vapour An msulated wire passes down the centre, and a high
potentral 15 mamtamed between the wire and the walls of the tube
Ifthe G M tube 18 now struck by a B or y ray, the somzation set up
between the central electrode and the wall of the tube causes 4 bref
pulse of current to pass along the electrode  These pulses can be
counted m an electrical device called a seler

Swmce rachoastive 1sotopes breah down to more stible stoms by
giomng off radio active emanations 1t 3s comvement to measure
sotopes m terms of thew half hves  The half Ife of an 1sotope 13
the time durmng which half of the ridicactive atoms decay to 2
stable form  Such a half Ife may last mmutes davs or mithons of
vears according to the characteristies of the element and 1t 18
clearly of great umportance to hnow thus where wsotopes are to be
used 1 the human body

The umt quantity of all radio actrve material 1s the curte wnd since
this represents a high degree of actnity (37 x 101 disintegrations
per second) 1t 18 often convement to use the term millucurie written
meo for the thousandth part of 8 curze  and microcurse, written ut
for the mithonth part of a cune

Tsotopes are usually represented byv the symbol of the element
preceded or followed by the mass pumber eg €% and €3 or ™0
and 2C represent two radioactive 1sotopes of earbon

Radoactive 15otopes have been used 1n the surgical field mainly
1 three weys to trace to measure wnd for therapy The use of
radioactive 1sotopes as tracers offers a untque meti od of mvestigat
mg fundamental biological problems  The ridioactnve 1sotope bas
the same chemical properties as its stable counterpart and 15 there
fore treated by the tissues m the idential way  Howerver, its radio
active emanations enable 1t to be detected even though present m
amounts far smaller than are capable of measurement by chemeal
methods  For exarmple, if a few microcuries of radoactive sodm
{*¢Najare jected mtray enously mto 2 patrent theradioetne sodintn
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atoms rapudly spread to all parts of the body where stable rodium
ntoms are precent Tt thus hecomes posaible to * trace the move
ment and distribution of sodmm 1ons m the body n health and
disease snce a certamn number of the sodum atoms are now
tagged ” and their mlfﬂlﬂr_dc_tgc_tguw‘_cr A
specialized application of radho ety omm particular interest to
the surgeon 19 in localization studics” JFor example, by means of
rwm”hmﬂl_nrg}‘;nnd a Coger Muller counter mounttd m o
bram needlo 1t 13 possible to Jocate bran tumours,  Sumilarhy_radio
active jodine tahen up by thy rod tissue eapn he mapg Ttissuc cap be mapped out hy means
of a counter held o er the surface of the body.~
~Ttadioctin e 150tapes can also be used Lo measure various body
fluids and to estimate the rate of metabolic processes in the mtact
human or ammal, If a number of red hlood cells are ' tagged
with radionctive phosphorus ﬂle)(ﬁll'b_c__lmifm__[.mﬂ_lhg
‘{'——ET_’_L_ﬂl—Iplmsomlmwnnmln sxmple of blood removed later will
allow an accurate_estimation” of the blood olume to be deduced
from the degree toshich the tagged red cells have heen diluted by
normal ones, “kn a somewhat different manncr radionctive sodium
cin be used to measure the adequacy of the circulation n the
pedicled. shin tube of the plastie surgeon v
In the field of therapy radionetine r0dine has been the most
widely used 1s0tope being emploved for treating hyperthyroidism
and the metastases of some forms of thyrod cancer Radio
phosphorus 3 P has heen used for treatng polycythemad and
menorrhagia  Radioactive sodium and bromine have been intro
duced 1n solution mte the unnary bladder for treating malignant
disense  Radionetive gold also hag been employed for mtracavitsy
iradhation & colloidal rolution beng introduced into the pleural or
pentoneal cavity for treating multiple metastatic depostts  Finally,
a number of solid metls more especially gold seeds tantalum wire
and cobalt have been made radionctive by placing them in the
pie  with the result that they offer useful alternatives to radmum
for mnsertion mto mahgnant tumours
Speaial precautions have to be taken to prevent those handling
radioactive 1sotopes from recerving a harmful amount of radiation
This becomes particularly important where 150topes are used
therapeutically as for example m the treatment of thyrod eancer
with radiotetive 10dine  Under these eircumstances the dose
has to be handled with precautions simiar to those applicable to
radium and i addition the prtient 8 urme has to be stored m lead
shielded contamers for a few days until ats actiyity
sufficiently for 1t to be safely jettisoned down the

has decayed
dran The use
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<
of 1sotopes demands a diseipline which the surgeon may find at first
difficult to ncquire and, m addition few will be capable of under
standing the physics of the problems mvolved For this reason 1t
15 desirable that the appheation of 1sotopes to chmeal problems
should be i the hands of 4 group made up of surgeon physiciin and
physicist one of whom preferably 15 experienced in radiotherapy

In order to mdicate the ways in which 1sotopes may be of value in
surgery a number of those in common use 1s listed below together
with o brief description of their charactenstics aind applicitions Tt
should be realized however that these 1sotopes have been used only
m certun centres in this country nd for five or six years 2t most
so that 2s yet their himitations hve scarcely been defined

Radioactrve Todine

The 1sotope of 10dine 1n common use 15 1311 which emts most of 1ts
energy 1n Brays but part myrays  Its half Ife 1s erght dvys

Tests of Thyroid Function It has been used in many ifferent
ways 48 4 test of thyrord funetion and has the merit of being lnrgely
free from the subjective errors of clinieal judgement Hyperthyroid
patients show n more rapid wccumulation of the 1sotope and retun
larger amounts for longer periods than normal Hypothyroid
patients show a diminished uptahe Most normnl people tale
40 per cent or less of a tracer dose 1n the first forty eight hours and
hyperthyroid patients amounts of over 60 per cent according to the
seveniby of their disease  In practice a tracer dose of § to 10 mrero
curies of radiotodme 1s given by mouth to the fasting patient or
mjected mtrarenously The radiorodme 1s concentrated in the
thyroid and can be measured there by a G M counter plrced directly
over the nech  Sunultaneously the concentration mn the blood can
be estimated by placing a G M counter over the thigh and the
ratio of nech thigh 1if plotted over one or two hours will grie 2
reliable mdex of thyroid activity If o more accurite result 13
required ser1al samples of plwma can be counted and compired
with counts over the nech If the uptake over the nech 1s then
divided by the plasmn level 1 clewrance rte  for 1odide 1s
obtammed  In normal people about 20 ml of plasm« are  clevred
of rodide per minute

Serial measurements over the nech and thigh take up much time
and 1f used for 2 routine dtagnostic test can only be done m limited
numbers For this renson mdirect measurcments of thyroid
function made by collecting the urme after 4 tracer dose hayve some
advantage The ridiotodine not talen up by the thyrord 18
excreted in the unimne  The patient drmhs 10 microcuries and 18 sent
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Wy from Tiosprtd wath contamos for the collcction of urme 1f at
It three peniods are ke oscra total tune of not less thn forty
Qgbt hours pood disermimation 13 obtamed hetwean hype rthyvrod
~nd cuthvro d mdinadnls

Localization Studies 12 G M tube 1s <hicdded with lead in sucha
way that 1t only records the emanations from o i arean it beocomes
possible ta map out the poation and intensity of 1odmc uptahc over
the neel and elsewhere  Tns ean be of value to the surgcon <ince
all the thyraid tissue mw be aituated at the bl of the tongue or
long the course of the thyrglosal teact or an enlarged thyroid
mv extend deephs nto the medinstinum In addition when there
1~ a swdlling w the ncek 1t mas be helpful to Inow winch arens are
taking up 1odine normatly and winch are devord of function

The patient 15 gnen a tricer dose of 100 microcuries of radio
wdine and thirty siv to forty eight hours Iater a perspex gnid
narledm 1 em squares 1s placed over the nech A speennl counter
with Jend shueld and central lead core so dessgned that 1t only
records parallel rivs 198 then hedd over each square for one to two
nmunutes  The counts  expressed as a percentage of the tracer
doce are then plotted on graph paper andof hines are drawn through
areas of equal 10dine uptahe 4 chart of function 1s obtuned  These
hnes which rescmble the 1sobars of the meteorologist produce a
chart which i 1 normal patient closcly resembles the anatomy of
the ghnd

A nodule n wlieh no rdiosodine 13 t1hen up 15 usuuly referred
to rs1 cold nodule and if sohtary and in 4 young prticnt from a
non gortrous aren mipht ruse the suspicion of mabgnamt disewse A
nodule tahing up more radioiodine than the surrounding tissuc 1s
called v hot  nedule nd if assocrated with climeal signs of by per
thyroidism indicates that removal of the nodule will reheve the
condition without recourse to a subtotal thyroidectomy

Radiotodine Therapy of Hyperthyrordism  Sce page 365

Radioactive Phasphorus

The radiotctive 1sotope of phosphorus m common use 1s 3 P
which his the convement half hfe of 14 3 days and emts g r1ys of
hiphvenargy  3°P gives off no penctrating y rays and therefore ean
only be detected tn 210 n the ghin or very superheinl structures
wternatively the counter must be introduced 1nto the tissues

One of the most valuable apphcations of * P hag becn n the
localization of bram tumours  Actwely duy wing eells such as re
found m neoplasms have 2 rapid turnover rate of phosphorus

reflecting the mcreased metabolism of nucelo Protens necompanying
.
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nuclear division  Radtoactive phosphorus s thus found n higher
concentration m bram tumours than i the surrounding normal
bram tissue with its relatively slow metabolism  The method used
was evolved by Selverstone and depends for 1ts success on a G M
counter made mn the form of a bramn needle of 2 or 3 mm drmeter
onginally designed by Robmson  The patient 1s given 1 millcurse
of 32P abour twenty four hours before operation and then the G M
needle counter 19 mtroduced as 2 probe wto the bramn substance
after the shull and dura have been opened A sealer mn the operating
thetre shows the surgeon when the countimg rate increases that 13
when the tumouc 1s appronched or entered  The counting rate in the
tumour 15 five to fifty times s gre:t as that obtuned when the
needle lies m normal bram substance  Morley 1nd Jefferson in this
country hnve reported results simlar to the Amerienn worl ers

In the field of therapy 32P has become the agent of choice for
treating polycythemia  Actively diniding cells tahe up more of the
1sotope than resting ones and thus the more netive components of
the bone marrow are wradinted  Chrome myelogenous leni wmia
15 a recogmzed complication of polveythem but followmg * P
theraps a number of acute leukemias has been recorded It 13 not
et possible to assess whether the merdence of leukamia has been
mcreased following this form of therapy

Radioactive Sodium

Radioactis sodium has been employed both diagnostically and
therapeutically  The ssotope N1 the one in common use 1t gives
off both 8 and y ravs and has the rather short half hfe of 14 8 hours
which means tht fresh supplies have to be obtamed from Harwell
at frequent mtervals

24Na has been used extensively to study the cirenlation w pert
pheral vascular disease  Tie most satisfactory techmgue appews
to be the mjection of a small amount about 5 microcurics mto 2
musele and then the rate at which it 1s removed can be determined
by makmng sersal counts over 1t with a Ceger connter On the
whole the method has not proved useful in the routme myestigation
of patients with vascular disease It has however been of parti +
enlar salue in the study of the vascularty of pedicled flaps as used m
plastic surgieal procedures  Barron and Veall have been able to
demonstrate when the blood supply i such flaps 15 adequate enough
to allow them ta be detached and swung to the required site By
such methods much information has been grned about the blaod
supply of pedicled flaps and 1t hns been possible to shorten the
sntervals between the various stages
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Radioactive Gold

Radionetine pold ¥8Au has the short half W of 25 davs and
emits gh energy B rivs and a lesser proportion of y rivg It can
readily be prepared as a colloidal solution and for tins reason 1t has
been u-ed for ntroduction mte the pentoneal and plenral tavities
when they are the «ite of multiple mabgnant depoats  The
collosdal particles come into cantact with a wide surface area of the
disease gvang it o bnef but ntense dose of radiation Such therapy
has been ealled the “ gold bith’

In practice, about 100 me of ##Au 1n 100 ml or more of rolution
are mtroduced after paracenteas of the malignant effusion  The-e
follows n varable peniod of nausen due to the irradiation and approxi
mately half the patients treated n this way are improved  Ocea
sionally this palhative treatment 1s remarkably successful the
effusion not recurrmg for many months and there beng 4 strihing
relief from pamn and eachexa

A second method of using ridionetive collowdal gold wliuch has
been mamly pronecred m the Umited States 1s 1ts mjection directly
mto superficial tumours espeaiilly those on the face or in the
breast  Multiple injections are made and 2 more umform spred
of the ratlioactivity m the tumour 1s obtuned by adding hy <lurom
dase In successful cases the tumour shrmnl s and 1s repliced by
fibrous tissue A further claboration of this techmique has been
espenmented with m Switzerland whereby the %84 18 combimed
with pectin to form large particles which, when injected ntra
senoushy  are sclectively tiken up by the lungs A few patients

with moperable lung tumours hate lencfited from treatment w
1us manner
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nuclear division  Radionetive phosphorus 1s thus found 1 higher ¢
concentration in brun tumours than in the surrounding normal
brain tissue with 1ts relatnely slow metabolism  The method used
was evolved by Selverstone and depends for 1ts success on a G M
counter made m the form of 4 brun needle of 2 or 3 mm diameter
ongmally designed by Robmson The patient 1s gven 1 nullicurie
of 32P gbour twenty four hours before operation and then the G M
needle counter 13 mtroduced as a probe mto the bran substance
after the shull and dura have been opened A scaler in the operating
theatre shows the surgeon when the counting rate mcreases that 13
when the tumour 1s approached or entered  The counting rate in the
tumour 1s five to fifty times as great as that obtaned when the
needle lies i normal bram substance  Morley 1nd Jefferson m this
country have reported results similar to the American worhers

In the field of therapy, 3 P has become the agent of choice for *
treating polycythemia  Actively drviding cells take up more of the
isotope than resting ones and thus the more active components of
the bone marrow are mwridiated  (hromic myelogenous leuhemia
15 a recogmzed complication of polycythemia but followng P
therapy 2 number of acute leuheemuas has been recorded It 15 not
vet possible to assess whether the incidence of leukxma has been
increased following this form of therapy

Radwactive Sodwm
Radioactive sodum has been employed both diagnosticilly and
therapeutically  The isotope *Na1s the one i common use 1t giies
off both 8 and y ravs and has the rather short half hfe of 14 8 hours
which means that fresh supplies hate to be obtuned from Harwell
at frequent intersals
4Na has been used extensny ely to study the circulation m peri
pheral vascular disease  The most satisfactory technique appears
to be the mjection of a small amount about & microcuries mnto &
muscle and then the rate at which 1t 13 removed can be determined
by making serial counts over it with a Geiger counter On the
whole the method has not proved useful in the routine mvestigition
of patients with vascular disease Tt has however been of parti
cular value m the study of the vasculirity of pedicled flaps as used
plastie surgieal procedures  Barron and Veall have been ablo to
demonstrate when the blood supply m such flaps 15 adequate enough
to allow them to be detached and swung to the required site By
such methods much information has been gamed about the blood
supply of pedicled flaps and 1t has been possible to shorten the
intervals between the various stages
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CHAPTIR \\\
CERCBRAL SURGERY IN MENTAL ILLNESS

Tt application of surgery to the treatment of mental allness by
Moz and Limt mn 1937 has led to great activities in this field by
all concerned  In an endeasour to place tins form of treatment on
a rational basis and to nd 1t of its empiriersm  there have been
ertieal pre and post operative studies of the patients vanous
modifications of the standard leucotomy of I'reeman and Watts
have been attempted and punstahing anatormeal examinations
have been made of the bruns of patients dyving after the operation

In the last edition of this volume 1t was pomted out that although
leucotomy might not lead to any impurment of reasomng power
or decrease of general mtelligence there was usually a lowerig of
ctlucil values  the patients  are rehieved of all sense of personal
responsibihty and of anwous self questioning 13 to the ethical
nghtness of thar conduet  (Gollr 1946)  In some eases more
conspicuous disturbances arise aggressiveness nertla lhziness and
total disregard for the ordinary social code Where leucotomy 1s
carried out for the relief of the symptoms of a sexero psychosis the
pre operative personality may be already so depraved that by
contrast the result of leucotomy 18 1 relative gain but when the
operation 1s performed for s1y 1 severe anviety tension state
damage to the personality by the operation may be so evident as
to render 1ts value questionable in that particular ease  Considerible
worh has been carried out n devising switable tests and enteria
for clasufying results  Some tests may be regarded as predomin
unthy 1ssessing intelligence and others memory  some ability to
form judgments and to solve problems  the estimation of emotional
reactions of ethical standards and of the revction to the stresses
of the social environment are outeide the scope of formal tests and
must depcnd upon the subjectine opimon of observers In order
to arrve at 1 useful hody of evidence 1t 15 advisable to study all
possible approiches to the problem and the result of forma) tests
must not be given undue prommence  Treeman and Watts (1950)

4
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Mayer Gross (1947) 13 correet, that leucotomy 1f suceessful provides
the paticnt with a new frame work of personality  This emphaaizes
the need for prolonged and careful post operative rehabilitation
and accessment of home conditions to determino whether these and
the relatives affection, capabilities and intelligenco are ndcq\mte/
for the responsiahity

Strom Olsen and Tow (1940) sn an important paper have com
pared and contrasted the lato results i two groups of patients
100 chrome severely disordered psychotics, mmates of a mental
hospital, all with the worst prognosis—and 25 patients admitted
to hospital speerfically for the operation on account of severe
neurotic depression, obsessive compulsive states and tense hypo
chondriasis  Qperntion 1n the first group (c) was undertaken to
ameliorate severe behaviour disorder, but 1n the second group (n)
the aim of operation was to secure full social rehabilitation  The
results of operation have been studied under various categores ,
the effect upon the illness (1¢ the psycluatric symptoms) status or
social les el and adaptation, capacity forwork and for pleasure and bad
features Such a classification brings forward important items
which are not evident in many follow up figures, though evident
enough when reading an mdividual case record  In group (a) the
percentage relieved of symptoms was over twice that of group (c),
but improvement undcr other headings was by no means pro
portionate  Three quarters were rehieved but one half had per
manent impairment of thewr power of enjoyment (this does not
refer to sexual pleasure) and bad features were present mn three
quarters The latter are personality changes which mn group (c)
might be residnal psychotic traits, but in group () must he
considered to be the result of leucotomy

Although many tens of thousands of these operations have been
carried out, post mortem material 1s only slowly becoming avmlable
The most extensive studies of this material have been reported from
the Maudsley Hospitl by McLardy Meyer and Beck  In ther
various papers the site and the extent of the operative lesion have
betn carefully documented, the consecutive distant lesions n the
bramn detected and mapped, and where adequate chineal records
have been available the relation between therapeutic result and
lesion has been analysed These panstahing studies have been
rich m revelation, they have provided or confirmed anatomieal
data startled surgeons by the variability of the lesion nulbfied
the notions and prejudices of certun theorsts and shed light on
some of the causes of death

A variable and quite uncertain factor in the standard leucotomy
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pomt out that personality must be considercd as the sum of the
intellectunl emotional cnergetic  components of the wndivadual,
and that defects in the intellectual and i the emotional domam
are essentially mseparable ¢ The intellectual equipment in the
sense of past experience 13 undamaged but close exammnation
discloses certamn defects that become more obvious m cases of
extensive mesisions  These defects are mamufest as an mability to
solve difficult problems to earry in the mind several rtems at once,
to synthesize 1deas and to foresee the result of a sequence of actions
The capaeity of an indnvidual to project umself mnto the future 1
fundamentally disturbed 1n these patients Ths type of dis
turbance corresponds to Goldstem s (1949) imparment of the
~abstract attitude In a very llummnating and carefully documented
study of patients undergomng leucotomy Partridge (1951) vividly
portrays these finer mtellectnal changes which to formal tests may
not be evident but are particularly noticeable within the farmly
arcle The lead to this social assessment was given by Rylander
(1939) and demands long pertods of time spent i mterviens with a
patient and hus relatines  In a total of 92 patients who recovered
from therr illness after leucotomy Partridge found an intellectual
deficit of one sort or another mn 54 most noticeable amongst those
in the more highly shilled occupations
In the sphere of emotion the patient after leucotomy 13 freed
from anxiety from a sense of tension and from any inferiority
complex and fails to think entically of us own behaviour m
soctety To some extent these changes are destrable for they are
the axm of the surgeon but with them amse disturbances which
when excessine prove most undesirable at any rate for soctety,
though the patient may be undisturbed and well content These
personahty changes arc revealed in a variety of ways a slowing of
drive  a preference to postpone action and a lach of mitiatrve 2
flattenmg of the emotions combined with a happy go lucky attitude
to Iife and euphoria a lack of restramnt of word or behaviour
which leads to remarks or situations embarrassing to others but
not to the patient 1n the more extreme cases gross selfishness
obstmaey and complete lack of awareness of their hopelessly
unreasonable attitude Bursts of violent temper may occur which
sare quckly over and for which the patient shows no remorse
Partridge reported that of 60 patients who recovered from affective
disorders there were 17 who showed undesirable changes and mn
some of the others there were discernible changes of lesser degree
Improsement which contmues for several years after operation
15 only to be expected 1f the opinion expressed by Frankl and

-
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tal, 1948 Cort 194S), m the brams of the sccond group of
eases characterized by nutritional or trophic detersoration  the
common hnk was found m a severe bilateral lesion of the region of
the subeallosal facciculus at the level of the head of the caudate
nucleus  Disturbanees of water and electrolyto control at times
assocrated with severe hypotension, and resulting from o varicty of
frontal lestons have been encountered by most neuro surgeons and
reported by Allott (1939), Sweet ¢f al (1948), Higgins ¢ al (1951)
and MeCarty and Cooper (1951)  In <ome of these cases the out
standing feature has been a retention of chloride, and this mav be
due to dehvdration or to diminished blood volume {Borst 103%
1951)  Whether this be so or whethier there 1s some intrinsic upset
of the fronto hivpothalamic hypophy seal adrenal mechamism 1s not
vet evident  The work of Harnis (1950} le Cros Clurk and Meyer
(1950) mongst many others shows that anatomically and physio
logieally such 4 mechamem s feasible  Certun 1t 19, howerer
that not only are leucotomy lesions placed in the posterior part of
the frontnl lobe hable to lead to the grossest of mtellectual and
personahity changes but they are also hable to be fatal by revson
of profound biochemieal disturbances

A wader apprecintion of the undesirablo results wlich may follow
what 13 nowadays conveniently ealled standard leucotomy has led
to the devclopment of alternitive operations  Choice has been
achieved by way of a vanety of arguments in which animal expen
ment summarzed by Fulton (1951) m lis Salmon Memorial
Lecture clmieal obeervation analysis and theories based on evto
wrehitectonies have each played a part

Some surgeons haye thought that a more predictable and standard
Iesion would be obtuned by performing leucotomy under direct
vision  The techniquo of open leucotomy was described by Lyerley
m 1933 but has only gradually acquired some populanty large
trephine openings are made one either side of the middlo line
front of the coronal suture and under direct vision using a good
head Iamp or slluminated deep retrictors the bramn is divided with a
narrow suction tip which can also be used for the endothermy of
bleeding vessels  Although the cut can be made as extensive as 1s
deemed necessary n vertical and lateral directions there are no
landmarks within the substance of the bramn to indicate whether
tle cut 13 too anterior or too posterior, only n sense of direction
neither more nor less aceurate than that ayulable to the experienced
surgeon during the blind method  Fnerowchment upon the tip of
the frontal horn of the ventricle 15 of little help as its size wnd
position may vary within normal hmits and in a number of prtients
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15 the relation of the plne of the cut to structurcs withm the
brain Rowland and Mettler (1948) have shown that the pomt of
election for the trephme m1y overlie a pont on the brun varymg
n different subjects up to 2 em 1 antero postertor and m vertieal
directions  Thus the operation commences with 4 margmn of error
cf 2 cm  Poppen beheves that the pline of section must hie within
a zone of 2 em  but Freeman states that the margin of error 1s
only 2mm jyet he has no method of detecting such an error  When
the leucotome 13 made to traverse the brun substance according
to 1ts <shape 1t will cleave easily or with difficulty The braum will
be displaced within the crinium according to the roommess of the
subarichnoid spaces—a shrunken bram tends to be displaced
rather thin to be cut compared with one that more closely fills the
cramum  This pomt was emphasized nearly ten vears ago by
Clarl Maxwell (1945) Vamability m site and 1n extent of the cut
1s clearly proven mn the post mortem studies by Mejy er and McLardy
(1949) Thev found the cut to fall within two planes which roughly
"V definc the middle one third of the muddle frontal comolution,
within these rough limmts there 1s also much disparity in the direction
which the cut tal es relatrie to the pline of the coronal suture the
cxtremes lying almost at right angles to one another Great
drverstty also occurs 1n the extent to which the lesion occupies the
cross sectional extent of the brun  Another unpredictable factor at
the time of operation though evident enough m post mortem
studies 1s the extent of the damage resulting from hemorrhige
thrombosis necrosts and cedema of the bram beyond the confines
of the narrow shit hhe cavity produced by the surgeon s instrument
Yal ovles Hamlin and Sweet (1950} show this particulrly well m
their post mortem specimens
It 19 conventent 2t this point to refer to certrn metabolic com
plicitions which mav follow lencotomy and other lesions of the
bram  In a sertes of 122 cases in which the brain was available
McLardy (1950) found that post operatmve cerebral hemorthege
had been the cause of death 1n 31 and mn All these the period of
survival did not exceed fourteen days  Tn 22 patients death oceurred
withm siv months and these compnised two groups those dymng mn
urzmma about the third weeh and those with progressive lethargy
wasting, cutancous bulle and uleeration dying between the second
and fifth month  In the speaimens of the first group where there
had been uremit traumatic lesions were found in the posterior
part of the orbtal rortex It may be of sigmficance that stimulation
of this area m the experimental ammal has produced vegetative
disturbinces and nterference with idney function (Livingstone

-
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On tho nssumption that the therapentic benefits of leucotomy
are duo to dinision of the thalamo frontal projection fibres wineh
stream forth from the anterior mb of the internal capsule, incom
plete leucotomy has been earried out, the inferior part only of the
white matter of the frontal lobe bemg cut  Tulton (1931) states
that m Rylanders expenience damage to fibres projecting on the
Iateral surface of the frontal cortex causes impurment of intelligence
which 15 but httle evident after nferior cuts  Ablation of the
posterior orbital cortex mn monkey s 13 sud to cause o great increase
of motor activity (Livingstone f al , 1948), and the results of such
evperiments have been used as an argument for applying similar
operations to overcome the passne withdrawn state of schizo
phrentn  Thorpe and Hardman (1952) have found that “lower
quadrant leucotomy * 13 therapeutically as effectine as a full cut
with less rish of urmary incontinence and easier rehabiitation
In 147 patients discharged from hospital there was a relapse m 18
Fgan (1949) reports a more thorough 1solation of the orbital part
of the frontal lobe  the mferior quadrant cut 13 made and from the
upper end of this wnother cut 18 made forward  The most common
post operati e changes were restlessness and weritability , remimscent
of the ablation evperiments on monheys The cases ncluded a
majonty of sehizophremes the durition of the illness averaging ten
vears and the proportion mmproved was roughly simlar to that
following the standard operation Personahity changes occurred
obsessional symptoms were less well relieved and relapse occurred
n one fifth of all eascs  An alternative type of pirtial leucotomy
has been deseribed by Grantham (1951) in which through a burr
hole placed near the midhine only the medial part of the cut 15 made
In order to improve accuracy the ventricle may be tapped and o
small quantity of ar injected  radiograms taken while the patient
18 on the table will show more precisely the position of the mstru
ment  Recently he has employed endothermy for mnking the
lesion  Long term results are not yet available nor are there nmy
pubhished records of post mortem exammations, but the method
seems worthy of extended trial

In 1944-45 Penfield carried out a series of tentative operations
on 7 patients who were candidates for leucotomy, exesing v anous
symmetrical areas of frontal cortex within the zone which conld
be dlSCOIll:chPd from the thalamus by the lobotomy procedure if
necessary 7 ‘The mim was to secure the therapeutic effect of a
leucotomy (syn lobotomy) but preservmg more of the function of
the frontal lobe The position and size of the ecorticnl ablations
vaned, some being entirely comy exity between the tap of the pole
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1t may be pathologically enlirged (Donovan ef al 1949) The post
mortem evidence adduced by Yakovlev and Ins agsociates does not
support the contention that the lesion of an open leucotomy 1s more
conesse than that of the bind  The zone or thickness of the Jesion
was up to 20 mm where vetraction and A sucher was used, and
only up to 3 mm where o leucotome was employed A more
restricted form of operation 1s that designed by McKissoch (1901)
and called rostral lencotomy  Burr holes are made 2 om from the
mddle line just m front of the coronal suture and the bram cut 18
made from thia pomnt 1n a plane passmg through the junction of the
anterior and middle one thirds of the roof of the orbit and about
2 em mwidth  This operation has been employ ed for non psychotic
tenmion and affective states and considerable therapeutio effect 13
clumed with appreciably less personahty change than with the
standard leucotomy  Detarled psychologieal records comparing
the regults of the rastral and standard operations hvs ¢ been made by
Petrie (1952) Transorbital leucotomy has been devised by Freeman
who acknonledges S1ambert: 15 the origmator A specially designed
leucotome 15 mserted 1nto the supertor conjunctrval formix and
drrven through the roof of the orbit mto the under sarface of the
frontal lobe By switible traversing mosements of the handle of
the leucatome the white matter of the mferior part of the frontl
lobe ¢an be divided m the coronal plane to 2 depth of 7 em from
the supra orbital margin  Further damnge can be effected by
making the * decp front1l cut  perpendicular to the coronal plane
The mothod does not require the panoply of 2 major operation the
fornix bemg considered to be usually sterth and 1t can be carned
qut on a patient who his been rcndered unconscrous by an electriv
shock  Freeman (1951) has compared the results of the standard
operation on b24 patients nd the trans orbital operation on 312
pattents  In schrzophrenia there was approsimately the same
percentage of good results though rither more pitients were
retamed n hospital after the trans orbital oprration  In eases of
affective and psychoneurotic disorder there were a greater number
of good results after the transorbital operation and about the
same percentage were m employment after both operations Ept

lepsy was much less frequent after the transorbital than after the
standard operation It has not found many adherents, bemg even
less precise than other methods and haimg a crude technque

Edwards (1950) conudered that 1t 1s followed by less personality
changes and thmhs 1t of value m agitated depressions and 1n

neurosis but of no value 1n obsessional states which have lasted

more than two or three jears
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Wodmann bied it upon the cxammation of the dnmpanzco s
bram and then drew @ s pattern on the human bram - Not
only are the arcis conjeetural but their estamation upon the human
bram partiidly evposcd I cramotomy ean be but guess work
conforming. roughhy to the larger arcas  Thar topogr wphieal
registration on dingrams for record purposcs and for apphicition to
further experience ¢ also only be approximate by rcason of the
distortion due to the projection from a spheroidal to a plinc surface
Thewe limitations were recopmzed and accepted and the svstem
adopted  for the <ale of comvemence’ The estimated total
weight of brun removed viried from about 10 to 75 gm  the
speaimens were subjected to Iustologieal examumation m order to
<onfirm or refute their presumed cy toarchitectural site

A follow up of these patients and the reports of further studies
have recently been publishied (1952) and the two volumes of the
worl of the Columbia Greystones Associates provide n mass of
detauled information which cannot be summarized here though it
15 of the gretest value to those who study it elosely  The enterion
of 1mpros ement 18 discharge from hospital—not a satisfictory one
but 1ts adoption 18 defended by the nuthors Of 23 undergong
topectomy 11 patients were out of hospital for two or more years
after the operition  and of the controls 4 of 16 were out of hospital
(withiout operition) and 3 of 8 who later underwent leucotomsy were
out of hospital  These barc statements cannot t1ke nto account
the socinl status or rehibilitation of the patient  The conclusions
which the Associates draw are very cautious the discharge rate
18 greter m the operated than in the controls but this sigmficance
15 obscured by certun variations in prognosis between groups and
rthough there was 2 correlation between improvement and the
occurrence of the project and this mught be due to operation
nevertheless 1t might be related to the situation  There were no
obvious psychologieal or physwological enduring alterations and no
permanent loss of intelligence but there scemed to be 2 cleiwr
relation hetween social impros ement and o decrease n anviety and
m complunt so far as these matters could be detectéd and mensured
by tests Because of the grounds from which the operition was
developed the following conclusion 19 mmportant  that thero was
no evidence or c1use to believe that recovery was necessarly related
to ablations of areas 9 and 10 Hoch (1951) gives detuls of the
results of topcetomy mn 105 prtients comprising psy ehotics and non
psychoties il for several years and wnrehieved by other forms of
treatment  he pomnted out that the results depended upon the
degree of deterioration a factor difficult of assessment In those
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and the coronnl suture others extending on to the medial or orbital
surfaces  Penfield (1948) considered the results did not mal e the
operation an acceptable substitute for leucotomy but drew the
important conclusion that bilateral ablations of cortex 1n the
postero superior part of the frontal convexity were the most likels
to lead to ntellectual defiest and ablations not mcluding thrs aren
gwve mise to hittle or none  Psy chiatrie and psychologiend examma
tions of these 7 patients (Cameron and Prados 1945  Malmo
1948) revealed that m three more was gamned than lost by defiot
nd 1 one of these the gain was considerable and that in 2l cases
there was greater or less intelhgence rmpurment but 1t was found
impossible to correlate sy mptomatic improy ement with Toerhzation
of the lesion  Epilepsy developed in 3 of the patients and 2 subse
quently underwent leucotomy  In 1948 Heath and Pool desoribed
the effects an 4 patients of bilateral ablations of part of the supersor
frontal convolution  in 2 patients there was improvement of the
mental state At the time of thewe operations Mettler was con
sidermg, the need for an alternative operation to leucotomy nd
s1w possible signaficance between the results he had obtaned (1924)
of removing Brodmann s aren 9 m simans and the finding that the
part of the dorso medal nucleus which most frequently showed
degencrative changes after leucotomy 15 that which projects to
wrea §  numely that the eritical factor m leucotomy might be
* the 1solation of area 9 From these beginmings developed the co
operatine project of the Columbit Greystones Associates (1949)
A series of 24 patients was subjected (much as m Penfield s smaller
series) to operation in which pre selected portions of the frontal
cortex were excised the operation bemng called topectomy 24
other patients were selected ns controls All the patients were
puychaties and all had been m the same hospital for an ascrage of
four years and had been given the common vareties of treatment
Great care was exercised mn order to match the patients in pairs
and all were housed together so that the special attention commonly
given to patients having an operation was also provided for the
controls  Extensive tests covermg physical as well as mental
functions were carried out before and after operation  In 23 of the
patients the portions of cortex cxeised corresponded to certun of
the Brodmann areas 1n 1arons combinations and as removal of
some of these areas mevitably dimages eortteal veins emptyng
mto the longxtudmal SINus in one case no brain tissue was exersed
but these yems were hgated  As the authors—and others—t1he
pans to emphasize the application of the Brodmann cytoarch
tectonte map to the human brains an act of faith and of conjecture
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Brodmann baed 3t upon the exammtion of the cdinmpunzee s
brun and then drew a sthie pattern on the human bron - Not
only arc the arcw conjeetural but their cstimation upon the human
bran partifly (yposad By cramotomy ean b Imt guess work
conformmg. roughly to the larger arens  Ther topographical
regastration on dnrnms for roeord purposes and for appliction to
further experience ¢in also only be approsimate by reison of the
dintortion due to the projeetion from aspherordal to a plane surfiee
These limitations were recogmzed and accepted and the syvstem
adopted  for the sale of convemence The c¢stimated total
weight of hrun removed taried from about 10 to 75 gm  the
specimens were subjected to Instologienl examination m order to
confirm or refutc their presumed ey toarehitectural wite

A follow up of these patints and the reports of further studics
have reccutly been published (1952) and the two volumes of the
worl of the Columbia Greystones Associates provide a mass of
detatled information which eannot be summanzed here, though 1t
15 of the createst value to those who study 1t closely  The enterion
of improvement 13 discharge from hospital—not a satisfactory one
but its adoption 1s defended by the anthors  Of 23 undergomng
topectomy 11 patients were out of hospital for two or more years
after the operation  and of the controls 4 of 16 were out of hospital
(without opcration) and 3 of & who later underwent leucotomy were
out of hospital  These bare statements cannot tal e into account
the soenl status or rehabilitation of the patient  The conclusions
which the Aswoetcs draw are very cautious  the discharge rate
18 greater in the operated than in the controls but this sigmfieancc
18 obscured by certamn varintions m prognosis between groups and
Athough there was a correlation hetween improvement and the
occurrence of the project and this might be duc to operation
nevertheless it might be related to the situntion  There were no
obvious psychologieal or physiological enduring alterations and no
permanent loss of mtdhgenee but there seemed to be a cleut
relation between social improyement and a deerease in amviety and
m complunt 60 far as these matters could be detectéd and measured
by tests Because of the grounds from which the operition was
developed the following concluston 13 1mportant  that there was
no evidencee or cause to believe that recovery was necessarily related
to ablations of arens 9 and 10 Hoch {1951) gives detuls of the
results of topectomy 1 105 patients comprising psychoties and non
psychotics 11l for scveral vears and unreleyed by other forms of
:]reefltment he pomted out that the results depended upon the
degree of dcterioration o factor difficult of assessment In those

-
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ptients without deterioration there was good improvement in 60
per cent, but only i 7 per cent of those marhedly deteriorated
In 68 scluzophrenies there was sufficient 1mprovement to leave
hospital n only 11 The anatomrcal site of abletion bore little
relation to the clinical result  In 1947, stimulated by the work of
Pool similar operations were undertahen by Le Beau and m 1948
with Feld and Bouvet he set out the rewsons why an approach to
this problem on the basis of removing varions Brodmann areas 18
preferable to leucotomy Later (1951) he has recounted the diffi
cuities of assessig results the<e comprise the lach of precsion
m measuring mental mmpurment or improiement, the propor
tionate share to be 2ssigned to spontaneous recovery the mability
to decide the cytoarchitectonic field of the mtact bran and the
unpredictable degree of ncidental lesions produced by hawmorchage
and 1schemia at 4 distance from the operation field He considers
that 1 a psychosis 1t 1s necessary to remove some 20-25 gm of
cortex on each side though there have been contradictory results
when the operation was carried out for the relief of pun  There
were 6 deaths 1n 76 topectomies 23 of the operations were succeess
ful n relteving pun compared with 9 m which this end was not
achieved and 11 successes and 13 farlures 1n operations for neurosis
and for psychosis

An 1mportant contribution to the surgicil trextment of mental
disorder has been made by the removal of the ungulite gyrus
This 1s based on the observation that ablation of this part of the
cortes mn the monkey (Ward 1948) leids to a strihing tameness
of the amimal  Whether this 15 a result of the projection on to this
ares of fibres from the anterior thalamic nucleus which m tumn
recerves the mamillo thalamic tract and thereby connections from
the hypothalamus and hrppocampus (le Gros Clurk 1948) 1s not
known Glees Cole, Whitty and Camrns (1950) carried out exper:
ments on 7 monkeys mahmg lestons 1n the anterior emgulate gyrus
and confirmed the previous observations A contmual restless
pacing was also noticed n these animals as had been noted m
animal expersments where other areas of frontil cortex had been
removed The authors were mmpressed that so sml a lesion could
produce such marked behaviour changes they comment on the
short duration of these changes and suggest that in the human even
a temporary disturbance might allow of more fruitful psy chotherapy
Tn 1952 Whitty Duffield Tow and Cairns pubhshed the results of
cingulectomy i 20 patients of whom 1 died In patients with a
psychoss there was no worth while improvement but in 6 out of 8
other patients there was definite improvement and to such a degree
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m 2 as to deseribe the aflness s bung curcd  These observers were
impressed by the shghtness of personality deterioration w fuch thev
could deteet Lo Beau (1932) has aho explored the effects of lesions
W this aren produced esther by exerson or by undercutting although
i the latter ease & wider are of the cortex of the medial surface
of the hemisphiere was damaged  These operations were earried
out 1 a vanety of cases and the results m the non psychotic 1l
nesses were much as m the Oxford series

Operations for the exersion of portions of cercbral cortex demand
an osteoplastic eraniotomy which takes considerable time  damage
to blood vessels may affect 2 much wider aren of cortex than 15
antieipated  there may be o high potential risk of epilepsy  The
operation of cortical undercutting was mtroduced by Scoville (1949)
as an alternative method of interfermg with the function of seleeted
areas of cortey, and at the same time of avoiding the disadvantages
of ablation  Three nreas have been selceted for isolation by this
procedure the convexity cortex (corresponding approximately to
Brodmnnn areas 9 and 10 and thus somewhat similar 1 location to
rostral leucotomy) part of the medial surface of the frontal lobe
mncluding the cmgulate gyrus, and the mferor or orbital surface of
the frontal lobe as far back as the viemity of the chiasmal cistern
Access to the appropriate ared of bram 18 obtammed through large
trephime holes and the cortex 1s undereut under direct vision for
which good illumimation 1s essentinl by means of switably shaped
retractors and fine suction mstruments The total area of cortex
thus 1solated 18 from 50 to 60 square centimetres Scoville et al
(1951) and Wilk (1951) hav e described the results of these operitions
on 150 patients and compared them with a series of lencotomy
operations They find that each type of orbital undercutting gues
as good a chance of improvement as leucotomy even 1n schizo
phrema without however the same rish of personality change
An immediate effect was noticeable following convexity under
cutting as contrasted with cingulate undercutting i which the
benefit was slow n showing itself This feature was noted by
Cairns and s co workers in their cases of cimgulectomy  Scowallp
etal do not consider that there 15 any speaficity in the nrea selected
and quote the opintons of Busch Sjoquist and Rylander that no
lowering of the imtelligence quotient or disturbance of the abstract
attitude follows orbital or superior surface undercuttings Lpilepsy
occurred m about 6 per cent of cases

Other types of operation have been < commended for the relicf
of mental illness but only one 13 of sufficient 1mportance to warrant
deseription A stereotaxic technique has been dovised by Spiegel
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ptients without deterioration there was good improvement n 60
per cent, but only m 7 per cent of those marhedly deteriorated
In 68 schizophrenics there was sufficient improvement to leave
hospital i only 11 The antomical mte of ablation bore httle
relation to the clmical result  In 1947, stimulated by the worh of
Pool sumlar operations were undertahen by Le Beau and 1o 1948
with Feld and Bouet, he <et out the rensons why an approach to
this problem on the basis of removing virtous Brodmann areas 1
preferable to leucotomy Later (1951) he has recounted the duffi
culties of assessing results these comprise the lack of precision
i measuring mental impairment or iumprovement the propor
tionate share to be assigned to spontancous recovery the mabiity
to decide the eytorchitectomic field of the mtact bran and the
unpredictable degree of incidental lesions produced by haxmorrhage
and 1schema at a distance from the operation field  He considers
that m a psychosis 1t 15 necessary to remove some 20-25 gm of
cartex on each side, though there have been contridistory results
when the operation was carried out for the relief of pun  There
were 6 deaths in 70 topectomies 23 of the operations were succcess
ful 1 relteving pamn compared with 9 in which this end was not
achieved, and 11 successes and 13 failures in operations for neurosts
and for psy chosis

An mportant contribution to the surgical treatment of mental
disorder has been made by the removal of the emgulate gyruos
This 13 based on the observation that ablation of this part of the
cortex in the monkey (Ward 1948) leads to a strihng tameness
of the ammal Whether thus 18 a result of the projection on to this
area of fibres from the anterior thalamic nucleus which n turn
recerves the mamillo thalamie tract and thereby connections from
the hypothalamus and hippocampus (le Gros Clarh 1948) 1s not
known Glees, Cole YWhitty and Cairns (1950) earried out exper:
ments on 7 monkeys making lesions 1n the antertor cingulate gyrus
and confirmed the previous observations A continual restless
pacmg was also noticed in these ammals as had been noted 1n
ammal eapertments where other arcas of frontal cortex had been
removed The authors were impressed th1t so small 1 Jesion could
produce such marhed behaviour changes they comment on the
short duration of these changes and suggest that m the human even
4 temporary disturbance might allow of more frurtful psy chotherapy
In 1952 Whitty Duffield Tow and Cairns published the results of
cingulectomy 1n 29 patients of whom 1 died In patients with &
psychous there was no worth while improvement but in 6 out of 8
other patients there was definite improvement and to such a degree
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1 2 ax 1o desetibe the lnese as hom,, cutes] - These aleervers were
improsscd By 4he sliphtnes of peramality detetioration which they
conld detect Lo Bean (1952) B alu explored the effecta of Jeanna
i thiare produensd other by exer on or by undercutting although
in the latter crme n wider ares of the cortex of the medinl surface
of the homs phere wan damnped These operations wers cyrmed
out 1 n Avanety of ceaves and the resulte i the non pschotie all
nesw s were much an i the Oxfond senes

Operntsons for the exet 1o of portians of corehienl cartes demand
an osteoplastie eramotomy which takes con werable ime damage
10 blood vomselk may affcct a much wider arer of enrtex than e
antiapated  there man be a fagh potential rsk of epilepss The
operatson of cortieal undereutting was introduced by Scouille (1847
s nn altematine method of mterfonmg, with the function of selectal
areas of cortex and at the kame time of avonding the deadvantages
of ablation  Three areas have beon selected for polition by thie
procedure the comvexity cartex (corre <pondi, approximatels to
Trodmann arcas 9 and 10 and thus romcnhat simlar i loetion to
rostral leucotom) past of the medial surface of the frontal fob
mcluding, the empulite pyrus and the infonor or orbatal surface of
the frontal lobe as far back as the vicnuty of the chinwmal cstern
Accens 10 the appropriate arca of brun 13 obtamed through Jarge
treplune holes and the cortex 18 underaut under dircet vision for
which good allumination 1s (sscntinl by means of smtably shaped
retractors and fine suction mstrumonts  “The total aren of cortex
thus 1salated 13 from 50 to 60 square centunetrs  Scowlle of al
(1951) and Witk (1951) have deseribed thie vesults of theae operations
on 150 patients and compared tham with a rerics of leucatomy
opcrations They find that cach type of orbital undercutting, pinves
as good a chance of improvement as lcucoatomy even in scluzo
phrenia without hewcerer the same sk of pusonahity change
An smmediate (ffeet was noticeable following, convexity under
cutting as contrasted with cmgulate undereutting m wineh the
benefit was slow n showing iee)l Tl feature ws notcd by
Cairns and s co worhers 1 thar eases of ungulectomy  Scosillo
etal do not consider that there 13 any spceifieity i the area selected
and quote the opinions of Busch Sjoquist and Rylandcr that no
lowerng of the mtclhigence quotient or disturbance of the abstract
attitude follows orbital or superior surface underenttings 1 pilepsy
occurred i about 6 per cent of ¢1ses

Other types of opertion have been recommended for the velief
of mental iliness but only one s of sufficient mmportance to warrant
deseription A stereotaxic technique has becn desised by Spregel
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and Wyos bascd on that of Horsles and Clirke v which lestons
are made withn the thalumus stself <o as to drmage selected groups
of nurve cells  The techmque ind apparitus have necessitated
much study of anatomical structures and relations becwse the
neeutate placement of the desired leston 15 bised upon ruference
by mensurement within the patient s shull to the pmeal glind
If this structure 1s not sufficiently calesfied to be visible on an X ruy
film encephalography 18 carried out m order to visualize the supra
pineal recess or other identifiable structure of the thud ventricle
The apparatus 18 n complicated pieca of precision engmcermg nd
with the techmque ind the necessary brun atlas 1s fully deseribed
by Spiegel and Wyeis in Stereo encephalotomy (19%2) The lestons
my be made by electrolysis or by electro congulation although the
accuracy with which they can be placed has been questioned but
the post mortem evidence prosided by the illustrations of the bruns
of 4 cases published 1n their volume 15 impressive  These methods
are 18 yet in 1 tentative stage so far as human surgery 19 concerned
though they have been used for many years in vmmnal experzments
and found relinble They are more time consummng thin other
procedures but are Ithely to become less so 1s evperience grows
It 13 2 techmque which may be mereasingly adopted for those
forms of cerebral surgery 1n which deeply placed preerse and imited
I~stons need to be mflicted The results of the operition m 56
patients are described by Spiegel and Freed (1051) 79 operitions
were carried out with 2 deaths  Bilateral lesions were made (@) m
the dorso medial nucleus (b) n the anterior nucleus of the thalimus
(¢) m the lateral purt of the posterior hypothalamus The ment 1l
disorders were mainly schizophrema 25 per cent of the patients
returned home working to 4 greater or less degrec nd 25 per cent
were more easily manageable but were retuned mn hosptal  In no
patient wis there marked disturbance of personality and n only
one did epilepsy develop Followmg this lexd stereotaxic methods
have been explored by others  Tolarach ot 4l (1949) usc 2 gnd
projected upon the arr filled ventricle and seen m an \ riy film
as a device for localization  Lel sel (1949) places an electroly tic
lesion just anterior to the anterior limb of the mternal capsule
roughly 1 the site of the standard leucotom; nciston but of much
smaller extent

Conclusions
A massive literature has emerged 1n the last decade devoted to
the cerebral surgery of mental 1llness and the busy surgeon fully
occupied with other operations on the nervous system can hardh
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hope tocover it In thomrevaes onby the seominady meore impertant
articdes arc mentionsd anl donbtless mans others Tave been
mi wed  But no neaposutpean worthy of the name howeser ey
he may be wall W b to cmbark on these ofrrations which earmy
sich geave e pon ibihities for the patient and for the eommunity
1w whale without serous meditation Ty other hranches of s
work e ax confronted wath tanable jntholeaeal leaane winch
mare often than not af uutreated wall Tead ta the patient « death
T mm aeu ully quite clear ent and smple and the reha of opeeny
tion mewarible  the obvious entenia of the mortalits ete and o f
d abilty due to rome neurologieal defiet When be apphies ne
actinties i the Gdd of mentalallnese all the normal entena are
abent Mortabty ratc w rdatively Jow at any mte an ecrtun
operations  the deree of shall which lie mas appear to nead or to
aert oso shght that a particnlsr operation may gam adhononts
Deeatne so many o be poformed sathan the hour - On the oth ¢
Land he enn choose an ope ration Listing kv emab hourcand demandin.,
the patienec and endurance of any othor magor crantotomy and
curvang the name post opcmtive compheations Ho wall work n
v fidd an wineh by contrast wath his more wanld onc thene an no
objcane neurologieal abnormabtics and e wineh the diness 1
descnbed moa tochmes! jarpon which to lum may at it Ix un
mtcdhpble—and thoreby may acqune a false importance for hun—
and usnally romatns ety ro He s andavounng, to nclieve b o
would be mtional orpame method an dlliess which Lias no proven
pathologieallcsion Finally and probably this a4 the most important
Hurden for lis sonse of responsilulits he fimds s opoeatioms oftan
unpreductable mthe oetent to wlieh thoy atlooate montal saffonn,
and when they do gne s the imfortunate 8 pemonahity moay by
~o changed that the rdhtivgs object to having, him home  of he
reaches home subtle changcs i the pomonality may stall e suffioent
tovcduce  denve 50 a8 to mal ¢ hum anomplovablc In this asan
hus other f clds of worl - the nanosurpeon has lus ploasant surpr o<
wiich compensate for dsappomtmont and tampt am to PUrsevere
1t 13 now wdll cstablished by oxpenence that o wide varcty of
operations on the frontal fobe—and mdced on ather parts of the
bram—will an certam e1ses of mantal disorder greatly achev
symptoms — buch guecessful results occur with wpulanty and
considerable frcquency 1 those non peychotic conditions nyan
fustmg tenston anvacty and agtation and the syndhiomes s
aibad as compubion  obsession and punmmition and the
affecone disturbinces of depression and of mdanchola In the
psychoses particalarly schizophirenin provided the slingss 1 not of
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too long a duration and the personality not too dismtegrated,
improvement majy less frequently occur and on oceasion to a totally
unexpected degree  Such 1mprovement then seems to be the result
of destroying or dimmishing an element of tension n the patient s
mind and mvokmng such a degree of temporary dissolution or
disturbance of the personality as to allow 1 new pattern of behaviour
to be bult up by approprate rehabihitation If relapse occurs 1t
takes on a pattern similar to that which characterized the origmal
illness  In every ease the operation 1s only one part of the treat
ment  recovery ind mamtenance of recovery depend largely on a
satisfactory environment Return to that environment n whieh
the origmnal breahdown oceurred mvites relapse

Do we yet hnow the anatomico physiological basis of these
operations and which 1s preferable m any particular case ¢ Chneal
experience with leucotomy has made 1t clear that its effects are the
more pronounced the more extensive and the further posterior
the lesion happens to be  And par: passt the undesirable effects
may then predommnate There is some evidence though not fallv
supported by anatomical studies that partial inferior and partial
medial cuts can be as beneficinl as total cuts with less undesrable
aualities  but to these lestons no more prectse term can be applied
than partid which of itself gries by anatomical standards but a
vague approximation of location and of extent The so called
selective operations of ablition and of undercutting are more precise
m the sense that the evtent of the leston and its placement are
more under the control of the surgeon  but not fully so because of
distant effects resulting from the disturbance of blood supply and
from bruising  Critical assessment of the results of these operttions
1s made difficult by the varying entera of improtement and
some papers by the lach of detaled long term follow up  But 1t
seems likely that all such oper:itions may have broadly sumilar
results  thit none is as drastic 1s the standard leucotomy and
jet they may give as good results 1 patients with non psychotic
1llness with less personahty damage and less imparment of abstrict
mteligence  The most restricted lesion grving relable benefit
seems to be cmgulectomy though time mny show that the small
deep leston produced stereotaxically may prove as beneficial Like
partial and anterior leucotomy these operations appear to grve less
endurmng benefit in schizophrenics

The application of the results of amimal experiments to this
branch of surgery has been fruitful in so far as 1t has stimulated the
varety of form of operation  But direct comparison of the effects
of frontal lobe operitions on ammal performance with operations



CONC LT SIONS [£3]

on the human brom for mentad i tarhanes ate soimpteesive aned
indeed Tudierone The wounld be baae of mach of the enrgers 18
evtoarchitectame of the saloe and wlnlality of which there 1s
conmderable doubt  Cortam at ax that any epetation bised on
ablation of particular  areax must 1ot be given for that traeon a
kerentifie cachet The papers of La hles and Clarlk (1046) Batles
(1950) and Lo Grox Clark (1052) make it clear that exersane evto
archtectonie pareellation of the frontal corten can no longer be
muntmned ax anatomeally sound  Beek Melandy and Meser
(1070) have demanstrated the groat vanalahits i the extent of the
granular frontad cortex on either side af the bran and fenm subject
to rubject nnd sate that no cdam 1o femose pirticslar areas se
valil  Contradictory rosults abound so canflicting, that at times
one hemitates to ncecpt any ecrtan anatomical basis for the operation
and this rominds us of ats esential empiner mo MeGmth (1051)
reporta the case of a woman with paranod selazophrenia treated
by leucotomy with such suceons that she was considered to hmve
recosered and rhe carned ber iving She died five vears after the
operation as the roalt of coromary thromboss  The lencotoms
Tcstons occupied most of the contrn and lateral parts of the wiate
matter at the planc of the tip of the cadate nueleus involvng,
much of the antcrsor thalamic mdistions to the convoxty frontal
cortex  oxtensnt ntroprade degoncration was found i cortam
thalamic nucla McCrath consdered that this case confirmed
the view widely hdd that there 15 a quantitatne rdationstup
between benefit and the molatron of frontal cortex from thalame
connections  On the other band MeLardy and Dawas (1949)
reportcd the extent of the Ieston mordapad cases thereby putting
on record that psychotie sllness can reeur after virtually complete
wolation of frontal cortex and evcn hilateral lobcctomy  \curotic
symptoms may recur after lesser lesons  Analvsis of the losions
of lencotomy by Meyer and McLardy (1950) has shown that the
central  segment of the crosy scetion of the frontal lobe 13 the
most frcquently damaged m eascs showmg, improvement and the
ventral dorsal and the emgulate segments with diminishing fre
quency  Ho far as they eould judge there was no evidence that
locahzation of faculties occurrcd i the prefrontal region and the
beneficial effects ran parallel with the size of the lesion Lhero was
no support for the contention that orbital lesions lead to euphoria
and dorsal ones to apathy It 13 probible that cutting the central
segment of white matter 18 important for the reason that here the
thalamie projection fibres are f mmng out 1t1s a strategicilly potent
area  Although there appeas to be thus quantitative relationshp
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between cross sectional extent of the lesion wd clhineal benefit,
1ts position 1n the wntero postersor direction maust fso be borne m
mind  there 15 4 three dimensional relationship 16 18 this wiich
miy tecount for unespected benefits follonmg mmmnl lesions,
reported by Meyer and Beck (1945) 1n their fivst paper  One recalls
\iso the experience of the Columbin Grevstones Associates of the
nced for errying controls who sustun the sime mtense nterest s
the patients operated upon

Teucotomy still muntuns 1ts position as the operation hikely to
aclieve most benefit 1n cases of schizophrenia and there 18 1 place
for repeating the operition mahing the cut m a more posterior
plane where 1 previous less drastic operation has fuled  For the
various tension neurotic states a choiee of operations 1s ayvulable
all having proved of some value and of which cingulectomy nd
orbital undercutting seem at present the most useful  Stercotwae
lesions may prove to be the most selcctive in the anatomicl sensc
but the complicated techmques at present lymit the applicrtion of
these operations  In every patient i whom operation 15 under
considerition the surgeon should have an assurince that all Alterna
tine treatments have been tried and have fuled or are at any rite un
suitable and that spontaneous improtement 1s not to be expected
He should realize that s operation 15 still an empurical one—1
coarse weapon with which fo attach the malwdjustments of
humamty s most recently acquired nd delicate attributes  he
must eschew pseudo scientific Jargon and explanntions which
merely vell our ignorince  In assessing the results not only must
due attention be paid to the 1elief of svmptoms but also to the
cost to the patient by loss of personihity of abstract thinking and
of the power of human enjoyment  Although much benefit may
follow operation epilepsy 15 a sequel m an appreciable numbir of
cases least likely to occur following stereotaxic lesions and prabably
most frequent after ablntion of cortex
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between cross sectional extent of the fesion wnd elimenl benefit
1ts position m the antero posterior direction must nlso be borne m
mind  there 15 4 three dimcnsional relitionslup 1t 1s this which
nay account for unevpected bencfits following mmumal lesions
reported by Meyer and Beck (1945) m their first paper  One reeatls
alvo the experience of the Columbia Greystones Associates of the
nced for carrymg controls who sustun the sume ntense mterest ¢
the patients operated upon

Lencotomy still muntains 1ts position as the operation hihehy to
achieve most benefit in ¢ases of schizophrena and there 15 2 plce
for repeitmg the operation making the cut m a more posterior
plane where 4 previous less drastic operation has fuled  For the
yarions tension neurotie states a choice of operations 18 ay ulble
all having proved of some value and of which emgulectomy wnd
orbital undercutting seem at present the most useful  Stereotanie
lesions may prove to be the most selectine in the anatomieal sense
but the compheated techmques at present it the apphcation of
these operations In every patient i whom operation s under
considerntion the surgeon should hay e an assurance that 21l ternn
tive treatments hyve been tried and have fuled or are 4t any rate un
suitible wnd that spontaneous improvement 13 not to be cxpected
He should realize that s operation 1s still an cmprrieal one—a
coarse weapon with which to attack the maladjustments of
hum ity 3 most recently acqured and delicate atinbutes he
must eschew pseudo scientific Jargon and explinations which
merely veil our ignorance  In assessing the results not only must
due attention be pad to the rehef of symptoms but also to the
cost to the patient by loss of personahty of abstract thinking and
of the power of human enjoyment  Although much benefit may
follow operation epilepsy 18 a sequel in an appreciable number of
cages least hikelv to occur following stereotaxic lesions and probably
most frequent after ablation of cortex
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CHAPTIR AL
THT SURGICAL TREATMENT OF EPILEPSY

Erwrrsy has been an attractive subject to surgeons throughout
the ages and indeed until the era of MacEwen, Godlee and Horsley
caces of head injury and of epilepsy comprised the chief materral for
cranmal operations  Although 1solnted reports of * suceessful "
operations for epilepsy are available n the early hterature, such
defimtne operations on the closed cramum rehied for Joeahzation
upon the evidence of a rear, or of a depression n the bone But, n
common with all forms of surgery, there was a heavy mortalty asa
result of wound infection  The latter part of the last century aaw
the enunaiation and acceptance of the prineiples of cerebral localiza
tion and the development of aseptic surgery , thereafter modern
neurosurgery began rapidly to evolve In the first quarter of this
century surgeons largely confined their activities to the successful
extirpation of intricramal tumours and other space oceupying
lesions, and to the study of the natural history of these lesions and
to the problems of intracraminl hydrodynamics These were urgent
matters needing priority and consequently interest i epilepsy as a
surgical subject waned except mn so far a3 1t was symptomatic of an
expanding leston  The results of such operations for eptlepsy as were
occasionally reported were not encouraging, thus further persuading
the neurosurgeon to direct Ins attentions to a more rewarding field
In 1921 Penfield commenced a study of the healing of experrmental
bramn wounds and later extended this to a series of brun sears from
cases of traumatic epilepsy dernved from the chime of Foerster
Simnce that time there has been a steady growth of knowledge con
cerning the mechanisms of ¢pilepsy and 1ts surgical treatment and
most of the credit for these advances must go to Penfield Not only
has he supplied a great stimulus i this field but his observations
on the various cerebral lesions and on the neuro physiology of the
cortex exposed 1n patients under 4 local anesthetic have been of the
greatest value In recent years the mtroduction of certan ancillary
methods of mvestigation has added ~ further impetus to ths
expanding field  Encephalogriphy and ventriculography can
demonstrate local or general atrophy of the brun , angrography has
made 1t possible to reveal radiographieally the presence of un
suspected vascular abnormahties  and electroencephalography has
provided a method of distingwshing certan varseties of epilepsy

.
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and of accuritely localizing and defining areas of cortieal
chscharge ’

The mdications for operition comprise the ¢sttblishment of 2
focrl origm of the seizure and of 1ts location  the demonstration of
1ts aceessibility for surgieal removal without undue residual
disibility  the dingnosis of the pathologieil nature of the lesion,
which however muy often be  matter of conjecture  the falure
of medical treitment

Classifieation of the type of seizure depends primanly upon a
study of its pattern This demands 4 carcful enquiry of the
patient and of relirble witnesses of attacls The various focal
ttnel s which may occur cannot be listed here  they are to be
found n current textboohs of neurology and are exhaustively
discussed by Penfield and Erickson (1941)  Of particular import
ance 18 the imtial disturbanee or aura which Penfield considers to
be of the greatest locilizing value  Kristransen (1649} wnaly<ed 222
casca of foenl cerebral seizures from Penfield s elnte m which the
locahzition of the focus had been studied before and durng
operation and compiled the followmng table

Initial Phenomenon wn 222 Caces of Focal Cerebral Sewzures

per cent
Tneonsciousness 14
Motor (Jacl onmtn adversive) 13
Somatie sensory 25
Visu auditory ete 12
Autonomic (mamly abdommnl aura) iz
Psychical (including hallueinations and illusions) 13

Miscellnneous

The significance for localization of the study of the serzure pattern
15 clearly dependant wpon our knowledge of the function of the
various areas of the cerebral cortex and 1t 13 1 this field thub
Penfield and his assoctates have made such contributions  Obserya
t1ons upon the effccts of stimulating the cortex on patients under 1
local anwesthetic and the results of cortical ablation have recently
been recorded by Penfield and Rasmussen (1950}

Lattle need be sud here of the necessity for careful raciologic il
examination Simple films of the shull and air encephalogrims are
necessary to exclude—or to identify—tumours calafied mtrt
cercbral lestons and to demonstrite the presence and estent of
bram atrophy In chosen cases angiogriphy will e of value i
elucidating the pathological nature of the epileptogeme lesion



JIICTROINCI PHATOGRAPH) e

he electroonecphalogeum (11 C) can provide mformation of
the preatest assitamec m chicafving, the tvpe of sazure and m
foerhirng A focus of i chwpe A sear a rapidiy growmg tiemour a
eyt or an ab coss s deetrieally mactive and where sich aleston s
aufficiently Tnrpc and elosc ta or replaemg the corten thic roenrds«
tahen with sealp dleetrodes may boar watness to a dimination or an
abmormality of actingty  Poronesphalie evsts and subdural hina
tom m particnhir reduce actnts Abnormal ddeetrieal tlivthms
my an~ from imperfecth functiomng, nerve «dls hordering the
leston or mvolved m st and 1t 1s n these records that the eharas
tersties of anepaleptic T T are found  The shape fregquenes and
distribution of the abnormal wave forms provide the information
an which clssification ean e made A himit to the accuracy of
Toeahization of the abnormal focus 13 imposed by the distance which
«pirates the sealp dectrodes from the cortey, a distance varving
m different pereons from 10 to 15 mm By uamg multiple sealp
clectrodcs feeding o mults channel rccordmg apparatus the «urface
of the head e be charted i arews of about 3 «m diameter
Pharvngenl tympanie and sphenotdal le wls ud the smvestygition of
the basal surfice of the cerebrumi These records provide adcquate
localization for diagnosis and for the planming of a erantotoms
Preasion e be obtamned later by placing electrodes on the exposed
surface of the bram such a record bung, called an clectro corticogram
(ECoG) Localized cortienl foer of chseharge produce a localized
abnormality of the TL G If the focus 1s derived from deep
structures and particularls when contuned m the temporal lobe the
abnormalities may be llataral - The actiaty i the opposite hem
sphere may be scen to develop in the course of several months of
obscrvation but the ongmal focus commonly gives the greater
ibnormality It 13 impraetieable and out of plice to deseribe here
the vametics of L G which occur mn epilepsy  these are found in
the writings of Penfield and I ricl son Jasper (1048) Hill and Parr
(1950} and others The most rehable FE G abnormality m foeal
cpilepsy 18 the appearance 1t random intervals of the form of w we
calleda spile’  Its name fully deseribes its shape there hemg a
sudden large alteration of clectrical potentinl (100-150 micro 1olts}
of transient durition (10-40 milliseconds) A varant of the spl e
the result of 1ts bemng conducted ovcr a greater distance (Jasper
1849 1s the  sharp wave which has a broader base lasting from
fr(l)'!;obl((!]()rur::lll;s;:;ru:: m’i‘hog'rm:c) b:]: r'\gdom oceurrences or there
rhythm (two to three per Eem:do?l i\ fcc'mom“) sy of deltn
second may oceur Ja‘:e oo of shatp waves at ten por
sper and Kershmann (1949) emphasize the

' e———
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great vanety of localized wave form whieh has been encountered m

cpileptic patients 1n whom cortical lestons have subsequently been '

wdentified It 15 possible that m some eases secondary thalamie

disturbances have occurred  somc obscryations in support of such
changes 1n * focal epilepsy  and their significance 1n explaming
unsuccessful operations are made by Msers et al (1950) If the
ETLG shows no abnormality the exammation should be repeated
under conditrons which will help to bring out 2 Intcnt abnormality
Such  actisation’ may be achieved by inducing sleep with seconal
or by mtrayenous injection of metrazol  Jasper and Penfield {1948)
found a focal EEG abnormality 1n 90 per cent of their cases of
triumatic epilepsy and i 70 per cent the record showed spihes of
sharp waves  Walker (1949) g1ves a lower estimate (70 per cent ) of
the mneidence of localized EE G abnormahty m post traumatic
cpilepsy  Penfield and Steelman (1947) found that m 59 cases of
focal epilepsy 1n which the lesion was excised the E E G showed a
simple spike or sharp wve focus only 1n 21, and a similar foeus but
with contralateral transmission m 16

The aim of operation 15 to remove the epileptie focus and where
evident the pathological leston  According to the area of cortex
mvolved this resection muy permussibly be radical so as to mnclude
a bordering zone of apparently healthy tissue 1n other parts of the
bram the resection must necessanly be restricted to a mmmum
Local anwesthesin 1s prefcrable so that the patient can help by
deseribing his sensations but sometimes 1t may be necessary to
carry out the operation under a geueral anesthetic and satisfactory
electrical recording can be obtuned if pentothal 1s used Or the
operation may be divided mto two stages a general anwsthetie being
used for the cutting of the flap and on a subsequent day the wound
can be reopened under local anwesthesia for the cortical procedure
In cases of healed compound fracture when scar tissue may umte the
sealp the edges of the bone defect and the bram special care must
be taken during the dissection of the several layers to avoid
damaging the underlying bramn by traction Where the exposed
cortex includes the motor area 1t 1s usual to 1dent:fy this by stimnlat
mg 1t with 1 smtable current Walker (1849) ponts out that if a
scar 18 present m the viemity of the motor cortex there may be
difficulty 1n 1dentifying the latter by stimulation owing to 1ts having
been damaged at the time of the origmal injury and that this
difficulty lessens the longer the operation 18 delayed after the injury
Care should be taken to use a mmumal stimulus 1 order to aveid
provohing a generahized seizure, which may so depress cortreal
activity as to prevent further satisfactory study

4
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great vanety of loealized wave form which has been encountered
cpileptic patients i whom cortieal lestons have subsequently been
identified It 18 possiblo that n some cases sccondary thalamie
disturbances have occurred  some observations in support of such
changes 1 ““foeal epilepsy ’ and their sigmficance 1n expluning
unsuccessful operations are made by Myers ef ol (1950) I the
EL G shows no abnormality the examination should be repeated
under conditions which will help to bring out a lntent abnormality
Such actnvation’ may be achiesed by inducing sleep with seconal
or by mtravenous mjection of metrazol  Jasper and Penfield (1048)
found a focal EL G abnormality mn 90 per cent of their cases of
traumatic epilepsy and m 70 per cent the record showed spikes or
sharp waves  Walker (1949) gives n lower estimate (70 per cent ) of
the icrdence of localized L E G abnormality mn post traumatic
eprlepsy  Penfield and Steelman (1947) found that m 59 cases of
focal epilepsy 1 which the lesion was exersed the EE G showed a
smmple spike or sharp wave focus only 1n 21 and a sumilar Sovesodl
with contralateral transmission m 16

The aim of operation 1s to remove the epileptic focus and where
evident the pathological leston  According to the tren of cortex
mvolved ths resection may permissibly be radreal <o 4s to nelude
a bordering zone of apparently healthy tissue  1n other parts of the
bram the resection must necessarily be restricted to a mmumuom
Local anmsthesid 1s preferable so that the patient can help by
deseribing his sensations but sometimes 1t may be necessary to
carry out the operation under a general anvesthetic and satisfactory
electrictl recordmg can be obtuned if pentothal 1s used Or the
operation my be drvided into two stages a general anesthetic being
used for the cutting of the flap and on a subsequent day the wound
can be reopened under local anzwsthesia for the cortical procedure
In cases of healed compound fracture when scar tissue may umte the
scalp the edges of the bone defect and the brun special care must
be taken durmg the dissection of the several liyers to avord
damaging the underlying brun by traction Where the exposed
cortex meludes the motor area 1t 1s usual to identify this by stunulat
mg 1t with 4 switable current  Walker (1949) points out that if &
scar 13 present mn the viemity of the motor cortcx there may be
difficulty m1dentifying the latter by stimulation, owng to1ts having
been damaged at the tume of the original myury and that this
difficulty lessens the longer the operation 1s delyed after the mjury
Care should be taken to use a mmimal stimulus m order to avord
provohmng a generalized seizure which may so depress cortical
activity as to prevent further satisfrctory study
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drugs are gien after the operation and ghould ho continued for
several vears

The detuled reults of operation for foeal cpilepsy on 163 p'\hcn!ﬁ
have been ginen by Penficld and 1 nichson {1041)  thero were 7
deaths and 3 patients could not be traced  In 33 no cortical
extirpation was carned out  Of the remaming 115 patients nearly
one half remuned free from attacks for the period of follow up
{one to ten years) or hadd had not more than two seizurces Innbout
30 per cent there was ether no change or only glight improsement
The percentage of improved eases showed a shight fall durng the
first two or three vears after operation but then rumamed stead)
Tt was found m the cases of memngo cerebral scars that the results
were more Jthely to be favourable of these sears were in the frontal
lobe, and least so 1f they wers m the sensor: motor and parietal
regions  Duration of the lesion did not appear to have any mfluence
on the result  In a later series of patients (Penficld and Steelman,
1947} the results were rather better , 85 per cent of eases wero cured
or greatly improved by the operation The best results were
obtamned 1 cases n which the lesion was attributable to birth
mjury  Recurrence of attacks in the immediate post operative
period usually meant an unsuceessful result and where they were of
preaisely sumlar pattern to the pre operative attacks further
operation was often carried out and the ultimato result was some
times suecessful A different pattern of attackh ndieates that
neighbouring gyt have been affected by the trauma of the resection,
perhaps o8 a result of cedema or anoxia In Walker s senies of eases
of post traumatic epilepsy (1949), after one year 19 patients had
been frec—or had had an aura or only one attach, out of 36 The
results of operation for cramio cerebral scars and other traumatic
brain lesions have also been published by de Vet (1949) The post
operatine EEG 18 of considerable value i prognosss, for the
persistence of spike discharge makes success unlihely and Penfield

considers that in certain cases a further operation might be advisable
for thus reason alone

Temporal Lobe Epilepsy

The treatment of seizures arsing in the temporal lobe 13 assuming
sufficient 1mportance to warrant special comment According to
Bauley and Gibbs (1951) seizures of this type constitute one third of
all cases of adult eprlepsy The characteristic patterns of theso
attacks and their association with lesions of the temporal lobe have
been recognized smee the wntings of Hughlings Jackson and indeed
no better description can be given than his of a doctor who suffered

15—z
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spaced over the field in order to obtam a rough indication of the
whereabouts of the spihe discharge The electrodes are then
concentrated m that area in order to obtam as accurate a loealiza

tion as possible  If spontaneous spike discharge 1s absent, 1t may
sometimes be induced by electrical stimulation of various pomnts on
the cortex for short periods of up to fiveseconds, repeated at intervals
of ammute The effect on the E Co G 15 carefully observed and the
patient questioned as to any subjective phenomena and any
museular responses are noted There 1s frequently a brief after

discharge of spikes lasting a few seconds which may be considered
physiological, but when the abnormal focus discharges this will be
seen as a burst of spihes lasting many seconds up to several minutes

If when a given pomnt 1s stimulated there 1s after discharge from the
focal electrode and the patient describes the aura of an attacl. thi
area 13 to be regarded with fair certamnty as the excitable focns

‘Walker found that 1n some 15 per cent of cases the after discharge
oceurred at a distance of up to 3 em from the pomnt of stimulation ,
m such situations 1t may be dificult to decrde which portion of
bram should be excised Other anomalies and difficulties are
encountered and in particular with regard to the extent of the
proposed ablation and the mmportance of multiple electrical foci ,
some of these matters have been discussed by Jasper (1919) and
Walker (1949) The extent of the resection depends on the nature
of the lesion (if visible) and the position and the extent of the
epilepticfocus Tt was the practise of Foerster to resect an extensive
menngo cerebral cicatrix down to and including the wall of the
ventricle Penfield and Walker doubt the necessity of domng this and
behieve 1t better to preserve the wall of the ventricle and thereby
prevent blood and exudate from entering the ventricle where they
may spread so as to give rise to an aseptic memngitis  In addition
to any obvious leston the resection must melude the epileptogente
focus as revealed by tests even though the bram appears superficially
normal In a so called silent area, such removal may be generons—
but where contiguous with eloquent areas the ablation must be
sufficient but sparmg In this case 1t 13 adequate to remove the

whole width of the affected gyrus from the depth of one sulcus to
that of 1ts neighbour mncluding the sub cortical white matter No
cortex should be left denuded of 1ts pral covering for this carries 18

blood supply and this may be ensured by restricting the use of
endothermy and by leaving a fringe of frec pia overhangmg the

margm of the cavity Small 1blations ean be effected by sub pial

suction, A further k Co G 18 now carried out to detect any residual

or freah abnormal foer which should bo removed ~ Anti convulsant
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by stimulation Most eurgeons perform a partial lobectomy
beeause gvreetomy has proved to o madequate Tt should «xtond
deeply te melude the unens and as far posteriorly as the test
ndicates hut the extent must be govemad by the nead to avoxd
unnecessary rish to the mntegrty of speceh and svimon A eareful
deseription of the anatomy of the tamporal lobe i respect of this
operation has been made Iy Panficld and Baldwin (1932) Guillaume,
Mazars and Mazars (193%) do not perform a formal lobcetomy, hut
conser ¢ the contral white mattor of the lobe inordcr to dimimish the
rich and «xtent of hermmanopia By repeated cortieal extirpations
followed by 1 Co € (xamun ition, they oxtend the reeection of grey
mattcr until spthes are abolished piving attention to the presersa
tion of specch In thatr scries of b3 enscs the imddle or postertor part
of the superfieinl temporal cortex was removed in 9, the lobe anterior
to the vein of Labbe i 33, the samce aren wath part or total eorticee
tomy of the m~uli i 24 and wath part or total rescction of the
huppoeampus in 14 Krayenbull, e and Weber (1933) dud nat
find a strietly localized focus of abnormality m thar cases bt
rither a widespread abnormality of the temporal lobe though
masimal i the antersor part The lesions which may be found are
mostly those resulting, from ischimia, and oceasionally neoplisms
Earle Baldwimn and Panfield (1933) found that in two thirds of their
cases irth mjury of the bram might wdll hive eaused the lesion , a
frequent finding w1s ghiosis of the uncus and ppocumpus and the
nearby cortex such as would result from temporary hermation of the
temporal lobe throuph the tontorial hintus during, nrth

The results of operition for tcmporal lobe epilepsy are perhaps
shghtly bettcr than those for foenl cplepsy elsewhere  Penfield and
Flamgan found that of 51 patients who were under observation for
peniods of one to ten years after operation, 27 had espericnecd no
attachs or only onc or two and in a further 13 the attachs had been
considerably lessened  Guillaume et al (1953) roport 70 per cent of
72 patients free from attacks during = follow up of from six months
to fifty months  But Kriyenbuhl et ¢f (1933) consider that recur
renees are bhely to oceur with the lapse of time  ‘Lhe mortahty of
the opcration 15 very low, there being only one deith m Penfield s

series of 75 operations and this has been the experience of other
surgeons

Hemuspherectomy
Infantile hemiplegia may result from a variet:
conditions 1 some instances the
shortly after birth,

3y of pithologienl
pralysis beeomes mamifest
sometimes 1t develops m a previously healthy
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from them from the age of twenty until hus death twenty three vears
Iater  The svmptoms mcluded dreamy states (intellectual aura),
mastientory and tasting movements, frelings of dread and automa

tisms, post mortem examination revealed 4 patch of softeung 1
the left unemate gvrus  The dreamy state was elaborated by
Gowers who ealled attention to other illusions of pereeption, and
more recently Penficld s stucies hive made clear the diagnostic value
of these abnormal states of conscionsness  Memory of the event 18
Iost, the patient 1s not responsnie m a co operative manner and
indeed may react violently to oy forcefol control  The automatism
or mental confusion may have unfortunate medico legal conse

quences for as Hughlings Jachson said ctions may oceur of 1
Jind which 2 1 man fully humself would be criminal ' Because of
such behaviour these patients are frequently referred to mental
hospitals for treatment (Laddelt 1953) Radwography of the shull
may be helpful becanse a birth mjury which may affi et the temporal
lobe may aleo give rise to 2 smaller bemt cramum on that side and
abnormalitics m the arr encephalogram are present an the side of the
lesion m nearly half these cases (Penfield and Flamgan, 1950)

Electrocncephalography will differentiate the true temporal Jobe
sexzure from petit mal and from lesions 1n the frontal lobe m which
automatisms may also oceur  The recording of random spihkes from
either temporal lobe 1s the important abnormahty , this may be
bilateral but 1t 1s important to determmne on which side they pre

domumate In 25 cas<es reported by Baley and Gibbs (1951} an
antersor temporal focus of spihes occurred umlaterally or pre

dommantly so 1 18 Interpretation of the TEG m cases of
suspected temporal Jobe epdepsy and of psychopathue disorders may
be dufficult  Strict assessment of the chimeal prcture 15 necessary
because the behaviour disorders of psychopaths may be mustaken
for the automatisms of psycho motor epilepsy (Stafford Clark and
Tazlor 1949 Rey Pond and Esans 1949)

W hen the cortex 15 exposed by cramotomy electrocorticography
15 employed as i other forms of ¢pilepsy and sometimes electrodes
passed nto ar under the temporal pole mav be necessary to identify
a focus m a deep structure such as the huppocampus  the focus 1s
however, commonly wm the antertor part of the Jobe (Green Dmsberg
McGrath 1951)  Cortical stimulation should be carmid out if
necessary to activate the ECo G, and to evohe the seizure
aura Althongh n the non epileptic bramn the temporal Iobe
may be regarded as  sient Penfield has shown that after the
temporal cortex has been prepared by the conditioning mfluence of
epsleptic discharges, elaborate psy chical processes mat bo activated
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to ndjudge resuits  The 3 prtuents reported by Cains had no
fits during the vear wineh had elapeed after operation In
Vichassorh 8 rerya of 18 patienta there have been no further fite
mtwo thurds  Obrador {(19)13) rcported 6 cases with 2 deaths, the
results 1 the survivom were cncouraging, hut only 1 patient has
becn entirely frec of fits

An uncapeetcd and astonshig ¢ffeet in many cascs has been the
remarkable improvement m the montal statc and m the hehavious
of these patienta  Such featuresasepreodesof bad temper and asocial
belias our have improved and mental rctardation has been relieved
0 that education beeame practicible and fratful - Thie benefits in
this sphcre have been #o convinemy, that hamsphercetomy may be
considered for these syvmptoms cven m the absenec of ¢pilepsy
Another unexpected result of the opcration has hon to tmprove
rather than to dinmumsh the function of the hemiplegic limbs
Although m a few cises there has been a transint post operitine
inerease of weal ness tlis phasc has rapidly faded leav mg the imbs
with the same degree of lmmted voluntary control, but with a
lescening or abolition of athctord mosement and n some with a
sufficient lessening of spasticity as to mahe the lunbs more useful
Welch and Penficld (1950) haye noticed simlar effcets following the
removal of atrophic sensort motor cortex for focal epilepsy  But
they point out that in the present state of our knowledge such an
operation eannot be advoeated for the rehf of spastieity  In
patients old enough for accurate sensory testing some relative
impurment 1s usunlly found  After operation this may be further
mmpurcd but in the final result appeirs to be but a relatne lows A
contralater1l homonymous hemianopia 1s the constant sequel of the
operation  but 18 of hitle disability  Speech disturbance after
operation has not occurred m cises m which the henuplegiy
developed before the acquisition of speech i these patiwnts
presumably the healthy hemisphere beeomes the mte of the speech
mechamsm  Where the primary cerebral disease develops 1n the
dominant hamsphere after the patient learns to speak 1t may be
adissable to carry out preliminary testing of the situation of the
speech centre by procuimization of the appropriate aren of the cortey

Trom the detnled deseriptions of the brun exposed by operition
1t 15 clear that frequently the abnormal tissuc 1s himited to 4 part of
the hemisphere and 1t may be asked whether such o drastically
cxtensive reseetion 13 necessary  May not the healthy part be
retuned ? Guided by his great experience of cortical ablation for
foenl eprlepsy Penheld (1952) considers that complete hemspheree

tomy 15 rarcly necessiry, provided that Wl noeifirous’ cortes 1¢
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mfant during an acuto ilness diagnosed ns cncephalitis or the
hemsplegin may have an abrupt onset sumilar to that of a \aseular
lesion w aduits A proportion of these chiidren subsequently
develop severe fits and often behave abnormally In the course of
an exploratory crintotomy undertaken to exerse the epileptic focus
i such 2 patient Krynauw m 1945 was led to remuve the whole of
the diseased cortex of one cerebral hemisphere owing to the widely
spread tbnormality shown mn the B Co @ The result of thus radical
medsure Was so encouraging that further patients were sumlarly
treated and have been fully reported (1950) Focal and generahzed
serzures petit mal and  psychomotor equinalents  were observed
The abnormal mental states have mcluded retardation, uneduea
bility and outbursts of temper (tantrums) in somne cased 80 severe
s to necesaitate admussion to an mstitution  Radiologseal examina
tion of the shull commonly reveals a smaller hermerimum on the
side of the diseased hemisphere and mr phalography demon
strites the features of cerebral atrophy which may also be present
to a lesser degree on the unaffected side of the bram  Angiography
may show vaseular occlusion to a varymg degree The EEG 18
marhedly abnormal on both sdes but predommantly o over the
ffected hemusphere

The operition 1s earned out through a lirge lateral osteoplastie
eranwotomy  owing to the enlirgement of the ventncle which
when opened allows the hemisphere to eollapse the operation of
hemisphercctomsy 1s not techmeally so diffieult av 1t nught appear
m contrast with hemuspherectomy for tumour Detuls of the
operation are to be found m Krynauw s article and m » report on
three patients by Cawns and Davidson (1951} Although called
hemispherectomy the term 1s somewhat mnaccurtte 19 the basal
gangha are preserved  mdeed 1t 15 of great ymportance that thew
blood supply be not dumaged A wide vanety of gross abnarmality
of the brun has been encountered  diffuse atrophy and great
thinning of the cortex localized porencephaly mucrogyma super
fica) atrophy and eysts underlymng thickened opague arachnoid
McKissoch (1953) has found the commonest abnormality to be
eystic degeneration around the Sylvian fissure bordered by conv olu
tions which are hard irregulw and narrow  Such pathologsesl
changes are the end results of processes which may be infective
traumatie or 1scheme

The results of the published cases show remarkable success in
abolishing fits Al except 1 of the first 8 of Krynauw s series
had convulsive sexzures 1 died following the operation and the
others have hod no recurtence of fits  hus Iater cases are too recent
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INTRACRANIAL ANLURYSMS AND VASCUI AR
MALFORMATIONS

Ancurysms

Tur connection betwen spontaneous subarachnoid hvmor
rhage and cerebral ancurvsms has become widdy recogmzed mince
Symonds drew attention to it m 1924 but 1t1s Jess well appreented
that ancurysmal rupturc as o cause for hemorrhage should be con
sidered n the oldcr as well as m the vounger patint  Tn ther
review of imtracramal ancurysms MeDonald and Korh (1939)
found that more than half the patients werc over forty years of
age and 1n a series of 230 consecutne cises of death due to rup
tured ancurysm, approvsmately half occurred betwecn the ages of
fifty and sixty mne vears (Dmming and Iadconer 1933)  The
ruptured aneuryvem may nject 1ts blood direct mto the subarach
noid sprce, or 1f 1t be partly or fully embedded 1n brun the iemor
rhage may 1 the first instance be «ntirdy ntracerebril, sub-e
quently breaking through mto the ventricle and thus reaching the
subarachnoid pathway  This oceurs 1n about half the cases of
ancurysmal rupture and 1s very probable 1f the hemorrhage causes
loss of conscrousness It 1s the rule for a hamartoma to rupture i
this manner particularly as 1t 15 commonly of wedge shape, its
apex reaching to the ventricle Tt s o much less frequent eause of
blecding than ancurysm  1n a series of 53 autopsies Hylnd (1950)
reported that 4 ruptured aneurysm was found i 44, a hamartoma
2 andnolocal causen 9 A rither lugher meidence was reported
by Small Holmes and Connolly (1933) The climeal manifestations
of these lesons have recently been reviewed by Hamby (1952),
MacKenzie (1953) and Meadows (1951) who also give extensne
bibliographies

The wtiology and pathology of intricramnl ancurysms have a
bearing on their treatment  Mycotie aneurysms which are most
commonly caused by bactenal endoeardstis do not call for surgery
although now that the use of antibioties has greatly 1mproved t]u;
prognosis of this disease the ovacuation of an intracerebral haoma
toma 1s occasionally necessary  Iusiform aneurysms are rare but
may occur on the internal carotid and basilar arteries They are
atheromatous mn origin, the vessel bemg Aiffusely ffected, and 1t

47
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removed Krynouw found that the B E G w ts abnormal m areas
of cortex far removed from the pathologicnl wrea, 1nd this mduced
I to remose the whole hemisphere  and the abnormalitzes of the
EE G of the other hemisphere often improved later  In hus tenth
case a partan} operation was first performed  smbinl success was
followed by a recurrence of seizures and } hereetomy was then
carried out but the Inte result s not yet hnown  Obrador also found
that hmited operation was dusapponting, ¥t 1s clear that further
experience with much longer periods of post operatine obsersation
wilk be neeessary bofore this guestion ean be wswered
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congemital malformations i thesc patients, m partienlar vanations
from the normal of the Circle of Willis, palsevatie hudneva and
coaretation of the norta  Bremer (1943) and Padpct (1944) offir
quite different explanation for the congomtal engan of some cernt beal
ancurvema  They consider that these diverticuln reprowent the
remnants of trinsitors cmbryotie vessels which ordinanly boeome
completely obliterated  Ihair arguments arc very porsunsing and
offer & perhaps more copnt reason for the frequenes with which
ancurtsms affcet ccrtan arternd sites For anstance  that part of
the internal earotid artery wlich ultimatddy hoeomes intracavarnous
15 the pont where the promtive trigenmal artery forms a hink with
the ilateral longatudinal neural artenies (Inter {0 become the haslar
artery)  This hink ocersionally poraidts m adult hic as the earotad
bisilar anastomosis, seen by Harreon and Juttrell (1953) threc
times 1n 382 cercbral angiograms and W Sunderland (191%) 1n
three of 210 diseecting room speermens  The proxamal part of the
antenior ecerebral artery, and the antcrior commumieating, artery
are alco sites of recogmzable and numed embryome branehes wineh
normally disappear These are places where ancurysms arc com
monly found The finding of iateridl symmetneally placed
ancurysms  those which are multiloeulir and those i infants 12
more eisily explaned on this basis (Bassett 1944)  Turnbull found
an aneurysm n annfant of one vear and seycn months who had died
of hroncho pnenmoma

An intracrimial ancurysm may dem ind treatment beeause of the
symptoms produced by pressure upon neighbouring structures, or
m order to forestall 1ts rupture  In the former group are those
ansing from the enrotid artery within the enycrnous smus and those
ansing 1bove the clinowd processes large enough to compress the
optic pathways or the third nerve (Jefferson 1947 1938 19047)
Intracavernons aneurysms raredy cause denth by bieeding ee v
they are wdll supportcd by the durt matcr though they may
rupture nto the ginus and form a carotico cyvernous fistula Tus
form aneurysms rarely rupture and those of the basilar commonly
cause death by reason of ponta medullary softemng  The I} ¢k
hood of eventual rupture m aneurysms other than mmteacay ernous
and fusiform 3s not known but 1t must be very high and has been
estimated at 2 nine to ont probibility  ¥In Lurnbull s neeropsy
material hemorrhage was present n two thirds  Jefferson (1047)
records that of 158 patients with neurysms approximately one
‘cl;:tfeg‘:i:fgtf[mm hemorrhage u: 40 cwses blecding was asso

nrd nerve palsy  1n 32 enses there was bleeding with

out local signature m 45 the aneurysm was mtracavernous
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becomes clongted comvoluted and diltted  Trestment can only be
dirceted to dmunshing, the distending effeet of the pulse wate
within the vessel as by prowmad by wture  Tins has been done wath
suecess m the ese of the mtemal earotid artery by Hamby, but
Ley (1933} conswlers that carotid occlusion 13 madsisable because
the Jumun of the atheromatous vessel 1 often narroved by Iyers
of orgamzed thrombus  He reeommends the removal of the roof
of the optic forymen mn order to relieve compression of the optie
nerve Fusiform cilutation of the basiar arter) 15 boyond the scope
of surgery  Saceular or berry aneurysms tre the common varsety
and comprnse n Iateral dinerticulum of the parent nrtery, but m
some cases the sve comes to miolve most of the circumferenee of
the mam artery 1nd even the newrby branches  Jefferson {1952)
has drawn nttention to this aspeet of thew anatom) which it s
mnportant to recogmze, for the s1e cimmot be excluded from the
aircalition by « elip or hgature apphed to = non exstent *nech
Sneenlar aneuryems have long been regarded as the resuls of con
gemtal defects sn the medsv (Turnbull, 115  Forbus 1930) but
Glynn (1040) pomts out that cerebral aneurysms oceur only m
0 5 per cent of neeropstes although medial defects are so eommon
as to be found m 80 per cent of specimens of cercbral arteries
exammed and Turnbull found saccular ~neurysms of musculir
arteries i other parts of the body i only 0 1 per cent of neeropsies
Glynn also demonstrited by expernmments on fresh cerebral arterses
that 4 congenital defect m the muscle 1f protected by healthy mtact
elastica can withstind a pressure of 600 mm of mercury
Carmichael s studies (1945 1930} lend lum to beheve thas for 1w
ancurysm to develop there must be not only v congenital medsal
defeet or hypoplws of the muscle of o substantial srze, but also a
breach of the elastiea which 1s usually the result of atheroma  The
chance conerdence of both lesions the necessity for the breach to
be sufficzently Iarge, nd the probability that some small potentially
weth places derive protection from atheromatous thwchemng,
explain the discrepancy between the incdence of congemtal medial
defects and that of wneurysms  Ath @ probably tg for
the frequeney with whiech rupture oceurs in the older age groups
The histologieal preparations of Carrmichacl are most mstructne,
for they illustrate the thinness of the sac wall right up to its con
fluence with the parent artery where an abrupt change occurs
Although the pomnt of rupture 1s commonly near the fundus the
surgeon has a particalar wterest 1 the structure and the fragihty
of 3ts neck  That the mtiology of saceular aneurysms moludes o
congenital factor 38 lso suggested by the greater madence of other
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ouM be camied o1t after an epraate of Pleeding Frprneren Pas
<hsn th a0 th e proedure dor pot precipitate ot azorinate Bl iz
aniwoh by Bakay anlSweet (1952) bas pnven an explination f -
thy  yecim 1m o the camti b artemy as prrform ~lin anzoerphy
dev< no raree the por< ure w1 hin that arters P anaecmphn
e an extrin b oans patient wlo e fuparos protably th
2t le] dangrr of Ineva inz the oreebl anoxiny In pmactie g
adv1 able to peof rm anzozraphs as sonn Ay pos ablen any paty
cuspactedd of hasinz a B «dinz aneurnen  th n L of po~ pominz
this 1y e 1zation outwazt < any other

Cerebral an urisme mav be traated Wy occlu jon of 1 carotd
aremy 00 by a divet attach onth arrurv m Fatber the anternal
o- the ecommon cam i arters (or both) mav br hoated and th
mternal caret1l artey mav b occdul«din the nech on wi hin the
canum  Fxprrvne has «hown that crrotid liation eonfers 2
coz 1t bl masur of protection azmin furthe £ rupturc in mam
ease~ but 1t mav be followed by neurolozical damaze of varvns
degrer 2n1 duration Thi~ wa- chown by Schortan (1910) to be
dur genemally to anoxie ] <1on< of the bramn and that caroti 1 Lization
ame a hizh mortality mate of performed for a recenthh ruptured
ancury-m  Cramotomy anl obliteration of the «ac 1 beinz more
frequently practi~«l 1n ord r to asord thew srquele as bvin, morc
Liels to gne better reeults 1n the patient who has recently B'd
anliscauv 1t e a by tter chance of prrmanent cure Tt appe A
the proper chotes 1n ca~~ of bilateral ancury m

In order to determine whether caroti 1 hization an be carmied out
with sifets mansy surgeons redy on Matas test Dands (1044)
ftated that in his han 1~ compresmion of the intemal erro 1l artem
for ten minutes without svmptoms had never faled to n heate
oorrertls the fafety ofits ization  This has not been the experience
of all rury wne (o rebral di-turbances have occurredd—perhaps the
reult of a caoti] fmus reflex—when subwquently the pattent
frtamed earotid liation without mihap  conver~ls the te<t has
bad n) effect vet cubwquent Lization has bern followed by cercbral
dama,e Diatal ompre-<ion 15 mamtamed only with difficaity
anl as Swert has rthown the tet can br cailv anl unwittmaly
performed e fioenth A more certamn method of applving thus
test 1s to expoee the carotid and to compre-s it instrumentally
the eurgean mav then proceed to Lzation according to the re-ults of
the test  Electro-encephalographic abnormalitie~ have been noted
o follo# the defective arculation consquent upon carotid Livation
(Reagrre and Walh 1940 Popers 1941) but further exp;n:.nm
bas ehown that thy prom: ing method 13 no more reliable than the
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shonld be carmied out after an «pisode of bleeding Faprticner haa
shown that thic procr dure doex nat precipstate ara,coav ate hleeding
and work by Bahay and Sweet (1052) s gaven an exphnation for
this  njection mto e earotid artery ax performed i an o raphsy
docs not Fure the pros ure withim that artery Bt angioariphs
carmies an extr rich i any patient who s stuporo o, probably the
added danger of mercsang the o rehirad anoxin In practiee, 3t e
ady mable to perform angiorraphy as xoon an posable an any patient
ruspectcd of having a bleedm,, ancurvsm  the 1 L of prdponin,
this v cshigatson outswoghs any other

Corebiral ancuryems may be troated by oeduaon of a evrotad
artery or by a dircet attack on the ancurvem Dather the internal
or the common cirotid artery (or bothy mav he ligated, and the
mtamal earotid artery may be ocduded m the nad or wathan the
eramum T apencnee lis shown that crrotid hoion eonfire o
considerible mowune of protaction agamst furthor ruptun in mans
cascs but it may be followed by nauroloaal dunmnpe of varving
degree and duration This was shown by Sehiomtan (1040) to I
duc ponerally to anoxie ksiona of the brun and thit eirotid hoation
airnes a lgh mortality vt af performed for o roeonth raptund
ancurvem  Cramotomy and obhiteration of the sic 14 bemnp more
frequently practiscd s order to avod these scqued v as hang, morg
Bhdy to give better results i the patsent who has roeentdy bled
and because 1t offers a batter dhaned of purmancnt cure
the proper chotec in eses of Inlateral anctiryem

In order to detarmine whether earatad hpation (i be Girnied out
with sifcty many surpeons rddy on Matas test Dandy (1911
stated that in Ius hands comprossion of the mtarmal earotid arters
for ten mmutcs without symptoms had nover fuled to imdieate
correctly the safcty of its higation  This has not been the csperience
of all surgeons  Goreliral disturbances have occurrcd—perhaps the
result of a carotid sinus reflev—shen subscquenthy the patunt
sustained carotid hgation without mishap  converscly the test has
had no effcet yet subsequent by, ttion has been followed by cercbral
damage  Digital compression 18 mauntumed only with difliculty
and 18 bwcet has shown the test can be casily and unwittingly
performed mcfiiaently A more certain method of applying ths
test 18 to expose the carotid and to compress 1t mstrumentally
the surgeon may then procced to ligation according to the results of
the test  Llectro encephalographic abnormahities hiive been noted
to follow the defective crculation consequent upon carotid hgation
(Yeager and Walsh 1940 Rogers 1944) buf further oxperience
has shown that this promsing method 18 no more rehiabls than the

It appears
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Mntas’ test  Elvidge and Fendel (1950) report a case m which a
post ligation hemiplegia was not predicted by the EEG and
ndeed a relatively normal EE G was recorded during the develop
ment of the hemiplegia

In 1048 Swect and Bennett reported the first of & series of
important observations upon the changes m the blood pressure
within the internal earotsd artery m the neck brought about by its
occlusion  They found that the intracarotid pressure was reduced
on an average 10 50 per cent of is ongnal value when the common
and the external carotids were simultancously occluded If only
the common carotid wag occluded little if any flow ocemrred from
the external carotid mto the internal {as has commonly been beld
to be the case), and m fact a flow might equally well occur from
the miernal to the external On these grounds and for other
reasons they conclude that figation of the mfternal carotud artery
13 less ikely to give rise to compheations than 18 that of the common
carotid  An mmportant observation was that the pulse pressure
was reduced to 23 per cent of 1ta origainal value  Thus not only 1
the tension within the artery dimmished but even more dumuushed
15 the force of the water hammer effect of the pulse wave Occlusion
of the internal jugular vem had no effect upon mtracarotid pressure
Sweet and his co workers have extended these observations (1850
1952 1953) of which the following 18 2 summary  The rapid
mjection of 10 ml of diodrast or salme mto the mnternal carotid
artery causes no mise of pressure thus confirmmg experimentally
the chmical evidence that graphy does not precimtate rupture
of an aneurysm  The fall 1 pressure which follows carotid com
pression also eceurs in its cerebral branches down to vessels of
about 0 4 mm diameter and the percentage fall m these smaller
vessels 15 of the same order as that 1 the internal carotsd artery
Although a reduction of pressure to 50 per cent of ats original figure
was an average finding 1 some cases the reduction was ondy to
70 per cent  butin others 1t fell to as lowas 30 per cent of sts ongimal
figure  The value of biateral ecervical sympathetic block was
equivocal because it was found that during the course of a thirty
minnte observation of carotid occlusion in other patients spon
taneous fluctuations of pressure might occur m either duecton
these fluctuations of pressure provide further support for the view
that delayed hemiparesis may be due to progressn e anoxic changes
rather than thrombosis  Cases have been reported howeser in
which thrombosis has spread from the ancurysm mto e parent
vessel  thus might more readily oceur if the flow of blood m the
man stresm were more slupgish A fow opportumbies hive

™~
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presented to measurc the presenre distal to an occluded artery at
mtervals of from tix dave to two vears after the operation  In
some the reduction m pressury was nearly as great aaat the ime of
occlusion  In 2 the pressure had nisen nearly to normal some
davs after partil occlusion, when total closure of the vessel wax
not tolerated  full closure was then carried out in these patients
without sequele  Measurements of pressuro within the vertebrl
arters and mferior cerebeliar arters have been made, and no
decrease was registered when the vertebral artary was occluded
This gives no support for the treatment of ancuryxms of the bl
artery and 1ts branches by vertebral hgation  Pressure records
hat e also been reported by Strobos and Mount (1933), who emphiasize
the ymportance of muntamng the systemic blood pressure after
carotid ligation , ncurological requele occurred m 4 out of 14 cases
of carotid ligation, and in 3 there was a marhed falln blood pressure
Woodhall ¢ al (1952) suggest that this techmquo of recording
mtracarotid pressures has o part to play in thoe treatment of drowsy
or hemiparctic patients 1 which carotid Iigation 19 proposed , a
reduction of intracarotid pressure by not more than 50 per cent
1 considered safc, this pressure being obtamed by adjusting tho
tightnees of the higature  Johnson (1952) has mvestigated the
effects of carotid hgation by anglography  The common carotad
artery was first tied and at a Jatcr date the internal - At the second
operation angiograms domonstrated the aneurysm to be smaller
by slowly njecting contrast medinm into the common carotid artery
1t was possible to demonstrate that at the bifureation the blood
flow was from the external to the mternal carotnd artery Mo
concludes that after common carotid ligation the collaterls of the
external carotid artery gradually enlarge, and recommends that as
a first step the common carotid artery should be higatcd, and some
weeks later the internal carotid  Rogers (1949) considers that the
figares denised from hus own experience and that of other surgeons
show conclusively that ligating, the common cirotid artery 1s
rclatively safe, and he believes that dividing the artery males 1t
safer but most surgeons prefer higation in eontmuity so that the
lhigature can be removed if hemiplegia devclops

In reviewing the results of carotid higation (1052) Jeffirson sand

A method of treatment stands or falls by 1ts success or failure’
Of 250 aneurysms, operation had been carried out n 177, and n
142 cases this comprised hgation of the commen or internal arteries
or both  Death oceurrc 1 during the first s1x weehs i 12 and after
a longer period 1n 8 more  In 8 1t was the sime tneurysm that
bled, but 1n only 2 dud this occur after the first month  * To have
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alive 122 cascs, some many yenwrs old now, mdieates to me that the
method 1s one that has to put it soberly, considerible ment
Johnson (1952) pomts out that mn 29 cases the carotid was hgated
within 4 few hours of severe bleeding and 1t was n these that the
12 deaths occurred , 1t 13 possible that lethal damige had already
been mflicted by the bleeding Hemiparesis occurred 11 times 1n
 serres of 150 cases, and m 7 4 permanent scrions defect was left
(40 per cent ) Norlen (1952), reporting on the results of 50 carot:id
hgations found that o hermparesis ocourred m 9 all of which were
transitory except 1 The ligature was remos ed m about half these
cases, and i 2 par arterin] sympithectomy had been carried oub
at the time of the ligation Amongst 31 cases fraced for periods
of up to fourteen years there were 6 who died of a fresh heemorrhage
m 2 the hemorrhige came from the same aneurysm, and i 2
probibly so in the 5th 1t came from another ancurysm, and in
the Gth 1ts origin 15 uncertam  Poppen (1950) considers that 1t 1s
safer to ligate the internal thin the common earotid and has
experienced permanent partial hemiparesis i 4 patients out of
¢ over 100 hgations of the carotid system Kriyenbithl (1946)
has given the results of carotid ligation performed i 35 cases of
which 20 had bled 6 patients died within two days of the operation
and all had been admitted 1 coma on account of severe fresh
bleedmg  Amongst the survivors there had been no fresh bleeding
to date

Obliterition of wn aneurysm or 1ts exclusion from the circulation
15 bemng attempted with inereasing frequency  Induced hypotension
as an nlternatnie to reducing the pressure within the aneurysm by
temporarily obstructing the cirotid artery has dimimshed the
techmeal difficulties which are encountured when an 1neurysm
ruptures while 1t 13 bemg 1solited  Without some such ard the
torrential flow of blood may prove too great to be removed
adeguately by suction and with disastrous comseguences The
first attempt to make 2 direct attach upon a cerebral 1neurysm
was made by Jefferson i 1927 although he states he  failed to
accomplish anything  (1947)  Dott ntroduced the method of
wrappmg musele around the aneurysm m 1933 and n 1937
MecConnell reported that he had opened an aneurysm and pached
1ts cavrty with musele  In 1937 Dandy successfully appled a chip
aeross the nech of an aneurysm and later reported that he had been
able to do this on four occastons withous a dewth  He alsontroduced
the method of trapping ancurysms arsing from the 1aternal carotid
artery by proumil and distal occlusion of the artery These
constitute the basic methods of dealing directly with an aneurysmal
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se Tl apphcotion of & dip ora bt to the n ek or the
abliteration of the xic by n wrrs of chjpe e em the mest Thkels
mcthods to adieve eute anl, ax Olivrerona bae peonted out rne
reon for dioosmp the mtrcratun] method g0 ta attempt an
smmednte and a poamanent enre Thilicalties mss be encountered
which mas not e anticspated by a study of the anamaim Y ar
mav e no nock and may imeorpotate veescda the ympeortanes of
which canmot alwavk e asse sesd This an partsenhirly kel to b
the ¢ e with atcursstns ars g from the antenor eepcbral and the
antcrior commumating arfenes The neck mny be preaent bt
camnot e approached owan,. to the rehtiomhip ta other stouctures
or becins at i orverind by afarge sae The nek may e o faable
as to tar whon a dipor hoatur awapphed . Oced i on of e neck
neecsandy Jewves aemadl roement of the wall of the pannt artery
wirk and we do not vt Fnow whethier thix will be the site of a
further ancurvem I ~cetion of the sae mav b difhenlt anl
fraght with dangor on nccount of adliemons toamportant structun s
but if the noch e be molited and occluded the fundus of the sae
—the u mid witc of rupture often need not e disturbed Whien
the sie cmnot be daalt with In thes mcthods then ronforeement
Dy wrapping swith musdde should e cnploved The whole racmu t
Boasolated wo thiat the matarnd can be padd ed around it onall sides
The wrater (19)2) has reported the use of wisps of eotton wool
rotl ed an thorotrast s a mcthod of encouragmg, the formation of
saar tis ue which my wellin time ro stenose the s as to abliterate
st Ho b also snathod the cotton winps or muscle stamps around
the parent artery thareby anchormg the ancurysn and porhaps
proventin,, a bulgc occarrmy, at st mtc of oripn 1 time shows that
1t wall provent further bleeding ranforecment scoms to e the only
method o ublible for those sossle ancurvams which imvolve several
mport ant vossels

In oy paper which distusses the varous probloms an a very luad
md conas manner Norlén and Olivecrona (1933) prosent thar
expeniences wath antracranial operations for ancurysm — Soventy
eight crimotomics were Girried out 15 duning, the acnte stage with
8 daths and 03 during, the quieseent poriod with only 2 deaths
The wse of chps rather than o hipature ts favourcd  and only
occasionally do they employ ranforcement  Inonly 3 paticnts dad
the opcration give rise to any neurologial defiats or aggray ate
pre existingones  Long term results are not yet asalable Faleoner
(191) reports 35 cascs 1 winch the ancurysm nas subjeeted to an
mtracranial operation 1n 19 of which a ctrotid artery had previously
been aceluded 1n the nech Therc were § deaths and residual
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disability ascribable to the operationin 4 In 21 patients on whom
Mount (1951) performed a cramotomy for 2 bleeding aneurysm
there were 4 deiths 3 of whom had been m coma McConnell
Lamgan and Gleadlll (1952) report direct operations on 15
aneurysms without a fatality Records do not yet give long term
results of these types of operations although Horrax (1941) stated
that he had wrapped an aneurysm with muscle m 6 patients and
all had survaved for periods of up to srx years

In summarizing the surgical treatment of aneurysms 1t 18 neces
sary to examine clearly the separate chmeal problems which these
lesions present Some derive from the anatomical site of the
aneurysm, some from 1ts size and some from the compheating factor
of rupture The development of spontaneous mntracramal hemor
rhage brings with 1t an entirely different set of problems consequent
upon the rapidly progressive bram leston The treatment of such
cases must be considered separately and will be discussed last  The
ntracavernous carotrd aneurysms form a well defined group m
which provimal higation of a carotid artery in the nech has proved
by experience to be the best treatment for those cases which
have developed a fistulous communication with the cavernous sinus
1t may be necessary in addition to chp the internal carotid artery
within the cramum Hambj describes an ingemous method first
practised by Noland and Taylor by which a portion of muscle 1s
mntroduced mnto the mternal carotid artery m the neck to form a
muscle embolus thereby plugging the fistula The next group
consists of supraclmoid aneurysms 1n wiich operation 1s indicated
because of pressure upon neighbouring structures or because of
pain due to stretchung of the sac suggesting immument rupture In
this group may also be mcluded those cases m which the aneurysm
has ruptured some time previously and from the effects of which
the patient has made a complete recovery 1in these operation 1s
imperative because there 13 some evidence that a further rupture
18 more likely to prove fatal Choice of operation may be made
easy by reason of the large size of the aneurysm which precludes
any method except carotid igation A large body of opmuon holds
that regardless of size carotid ligation 1s the method of choice for all
except those arising from the anterior commumicating artery or
from vessels above the Circle of Wilis  Although the reduction of
pressure within the carotid holds good for certamn vessels above the
Crrele of Willis 1t 18 not clear yet whether a sumlar reduction of
pressure occurs 1m the anterior communicating artery by analogy
from the observation that pressure in the basilar system 13 not
lowered when the vertebral artery 1s occluded 1t 18 likely that



SPONTANIOUS INTRACRANIAL H ¥ MORRIAGH 467

ancurvems of the antenior commumeating and anterior ecpebral
arteries Wil not be adequately affcctedd untean the commumieating
vewsel 36 very amall or both anterior cerehiral arteniea are derived
from the homolateral earotid  In such the miek of neurologieal
defiert 1% hach though st night be dimimehied by carotul occlungon
i stagis An nerensmg number of surpeons find that wath
evperience many supracimond ancurvema ean be dealt with by a
Joeal intracramal procedure with a farrly Tow mortality and mor
idity rute and thoy bebiove that sueh aperationa confit o preater
meuriner apanst subsequent rupture than enrotsd i ation and wath
loss risk of post opcrative requedr
There rommin those eanes of recent ancrryvsamal rupture presont

mg with spontancous ntracrimal hamorthane  this group 14
probably the largest and presents problems of treatment different
from and fir morc difficult than any otlir This 16 not alwavs
recomzed i the fitarture aa the results of various proeedures are
asseseed arrespeetine of the stage of the ancurysam m wlation to
Yahage  This greatly confuscs the issuc and could b campand
to an attempt 1o cvaluate differont methods of traating, for istaned
mgumal hermuirrcspeetine of whether the o was strangulted
or frec  (Norlcn and Olinvecrona 1933)  In the acute stapc of
hamorrhigc the patient suffirs mimediatedy from the armtatne
effict of blood 1 the ecrebrospnal flund pathways from the neure

lo,1cal Jestons produced by the trraption of the blood into the brun
tissuc—perhaps impenthng the intapnty of the vital vopetating
centres subscquently there dovdop ardemn and roftemng, of brun
conscquent upon these trumata and upon disturbined of blood
supply by ocddusion of small vessdds by thrombosie and possibly
by widespre wd spwm of the carotid trce Tnaddition braw function
may be progresasddy impured by an antriwcerehral or subdural
hamatoma  The general conduct of the cane 15 sinnlar to that of
severe acadantal brun mjury —nursing, <are attention to shock

nodance of respiratory ohstruction and mfeetion and adyustment
of nutrition dlectrolyte and water ncuds  Surgieal traatmont will
be neccssary for the csacuation of a humatoma and the froguenc

of this complicaition should be more widely rccogmzed outside the
neurosurgical centres  where neeessary radiological methods should
be emploved for dingnosis  The trentment of active hemorrhage
15 probibly never practieble for of blecdimg 1s too violent to ceace
(at lcast temporanly) by natural proccsses, kethal damage 15 pmd

Olnvccrana and Norlen consider that as o vule 1t 13 useless to operate
unless the patient survives the first two days  Lherr figures reveal

that the mortality of operations upon patients within the first three
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weeks of rupture was approxamately 50 per cent , which 15 smmlar
to that commonly reported for bleeding aneurysms running 1
nvturd course  In therr opmion operation during this persod 1s
hazardous becuse vasospasm may persist for that length of time
But agamst so much delay must be set the observations of Ash

Upmark and Ingvar that death may oceur mn the first twenty four
hours or not until the twenty fifth day, but on an average at 1bout
the ninth day  thus delay beyond the first few days may 1void
operation or patients with lethal mjuries and delay for several weehs
may mean a low operative mortility yet more patients may die
who would be saved by operation, and 1n particular those with 1
haxmatoma The problem of treatment has been clearly seen and
presented by Small Holmes nd Connolly (1953) who compare and
contrast the results of conservative treatment m 100 consecutne
patients wath those of surgical treatment in 50 There were 43
deaths m the first group (43 per cent ) and 6 m the second (12 per
cent ) In the latter there was a higher proportion of angiomatous
malformations in which hemorrhage carries a lower death rate than
does aneurysm In the conservatively treated cascs one third (14)
of the deaths occurred within the first twenty four hours only 8
n the next seven diys and one third (15) m the followmng week
Intracerebral hematomas were found with a similar frequency n
each group 1n 2bout one third of the cases  all those patients 1n
whom 4 clot was evacuated recovered Magee s figures (1943) also
suggest that there 15 a delayed peak m the meidenee of death at
about the third or fourth week, and cerebral compression by hema

toma and cdema may well partly account for the delayed deaths

If this be so the electrve time for operation is probably tow wrds the
end of the first week Craniotomy—preceded by angiography and
if necessary by ventriculogriphy—is the method of choice so that
clot e be evacuated nd a decompression provided, w1 direet
attach bemng made on the aneurysm at the stme time Some
surgeons prefer to ligate the carotid in the neck rither than disturb
the aneurysm but the pubhshed figures indicate that carotid
higation alone 18 more likely to do harm than good presumably
becnuse dropping the blood pressure within yessels supply mg tissue
already damaged by trauma and by compression must aggras ite
anovia  For a stmilar reason the use of hypotensnve drugs during
operations on these patints carries o greater rish wnd the writer
considers that the systolic pressure should never be allowed to drop
below 80 mm and only for the brief perod necessary to deal
with the aneurysm  the pressure thereafter bemng mmmediately

restored by posture and by pressor substances
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ANGIOMATOLS MATTORMATIONS

Conpemtal an calar malfonmation or hamartamas e o 1w
i tmguished from the trae Blood vo wlnogds m the capalles
hvmngiobl stoma There are the man goonpa of whech th
TICmose KR ntine or artenioven mr malfmaty ma are the m o~
common  These e u il fmn L the evredirum The eapalin
tdangicctarm s tare and u oafly sitoated in ghie brvn tem where
itmay e achianee neerop v fin ling or may s e desth b rup uee
itmas b eacnited wath samlar sbas b rmoan by e famaial
Cavernous anaomax are also rate they mas e multiple and
rubeartiea or bsalin situation an 1may b accomponied by sl
lestons i other arone They may Lve fise o spontan vt ante
cerchral hamatons s and suffer de tructeom m the proec and thos
could account for a praportion of eimox of sjemt in s hrmorrhaee
for which no v o b found  (Margehin of ol 1))
Tewerbury 192)  They have been found ax the catr e of foeal
plepss (Penficdd and Ward 194%)

Vasculir mafformations wene at one e w,oanded acoein Ieoons
and of acwdomye interest only But a fallor Tnowkedoe of thor
nitural by tory and the imoro i use of angorplin e sliown
that they are amportant and not imfrequent Ioons which many
lead to soverc dimabahity and death Iy homorrchae o many Cises
tharr surpsa] semoval o a fowable propo stion In Olivecrona s
Clime there were only Is cases m the ponod 1023-193, 52 cises
the panod 1930-1916 and 36 from 197 19,0 (Olincerony 19,3}
Hremorrhiapd occurned in about half of these patients ofton s,
gross disturbimecs such as homplaaa and dysphasin thou b
reeovery tool place to rome depree Olncorona pomts out that the
ultimite outlool  many of these pationts 14 poor  Machenzn
(1933) has rccenthy reported onoaserics of aaises the fust symptom
oceurred during the sccond deade i one hadf and had dechwed
itsddf by the agc of tharty i approxumatcdy throo quartces e
first symptom wascpilepsy n 32 peraent bamorrhage (prosumptas e
m some mstances) 30 per aont and hawdaehe m 2t per cent of
c¢ises  In appromately half at was thought that an opivode of
blceding had tihen plice and a crmal hrut was present inone half
Hemiparess ind other neurologien] defieits wineh were prosent m
34 of s 50 patients may not always be duc to hemorrhage for the
development may be gradual and progressng nd 13 then due to
the short crcuitmg, of the blood through the mfor,
the surrounding brun of 1ts nutrition

Angiographie studies of artertovcnous hamartomas h werevelad

mation depriv g
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that they may oceasionally be multiple 1n the same or drfferent
hemispheres, bilateral, and may occur 1n association with saceular
aneurysms of artertes (Momz and Guerra, 195%) and of v eins (Russell
and Nevin 1940) They occur most frequently 1n the territory of
the middle cerebral artery It 1 usually posaible to identsfy one
or more enlirged arteries feeding the abnormality, and it may
recerve blood from more than one of the major groups of cerebral
arteries and from both sides The defective supply to the neigh
bouring brun may also be scen  Angrography earried out at
interval after the operative removal of the hamartoma will
demonstrate that the abnormil distribution of blood has been
remedied (Norlén 1949) easurcments of the cerebral blood flow
m these patients have demonstrated a threefold merease n large
Jesions and 1t has been estimated that upwards of 1800 ml of
blood per mmnte may pass through the shunt {Shenkm et al  1948)
This leads to an increased cardiac output, enlirgement of the heart
and « low duastohe pressure  Repeated angiographic examinations
m1y be neceseary by the ordmary methods before successful
visurlizatton s achseved and Curtis (1949) and Schurr and VWicl bom
(1952) using a rapid serial film technique have demonstrated that
the mability to reveal a hamartoma by the normal three film
method does not necessarly exclude 1ts presence becuse of the
speed of the blood flow through the lesion 'The opaque medm
usually recedes from the hamartoma unduly rapidly mn contrast to
the delayed emptymg of the pathological vessels of 4 malignant
ghoma (Wichbom 1948) Because of the rish that the contrast in
the lesion may not be caught by the three film method Momz and
Guerra draw attention to certam sigmificant appearances  « deeply
seated Jeston should be suspected when deep vems are filled
sufficiently early to be seen with thc arteries filling of the sagittal
smus m this phase also suggests an abnormal short eircurting of
artenal blood

The forbidding, appearances of an anglomatous malformation
have led surgeons to assume that 1t was mopcrable  Attempts to
coagulate the vessels usually provoke therr rupture though Trupp
and Sachs (1948) claxm some success with this method  Chips placed
upon the man feeding ves<els are alone rarcly successful, and 1t 13
usually not possible to apply them without 1 deep dissection  Tihe
an mcomplete removal the lesion 1s liable to give further trouble
The writer has had a case 1n which post operatnve angtograms
revealed that a small area of predommantly arterial vessels had
escaped remoy al, and the patient subsequently sustamed 1 ripidly
fatnl hemorrhage Decompression and deep X rradimtion have
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470 ANGIOMATOUS MALFORMATIONS

that they may oceasionally be multiple 1n the same or different
hemuspheres bilateral, and may oceur m assocition with saceular
aneurysms of arteries (Momz and Guerra 1953) and of veins (Russell
and Nevin 1940) They occur most frequently n the terntory of
the middle cercbral arters It 19 usually possible to identify one
or more enlwrged arteries feeding the abnormality, and 1t my
recerve blood from more than one of the major groups of cerebral
arterzes and from both sides  The defective supply to the neigh
bouring brun may also be scen  Angiography carried ont at an
mterval fter the operatie removal of the hamartoma will
demonstrate that the abnormal distribution of blood has been
remedied (Norl(n, 1949) Veasurcments of the eerebral blood flow
m these patients have demonstrated a threefold mererse 1n large
lesions and 1t has been estimated that upwards of 1800 ml of
blood per minute may pass through the shunt (Shenkin ef al , 1948)
This leads to an mereased eardine output enlargement of the heart
and a low diastolie pressure Repeated angrogr iphie exvminations
may be necessary by the ordinary methods before successful
visualization 1s 1chieved and Curtis (1949) and Schurr and Wichbom
(1952) using 4 rapid sernal film tcchnique have demonstrated that
the mability to reveal 4 hamartoms by the normal three film
method does not neeessarily exclude its presence bectuse of the
speed of the blood flow through the leston The opaque medum
usuafly recedes from the hamartoma unduly rapidly 1n contrast to
the delvyed emptying of the pathological vessels of a malignant
ghoma (Wickbom 1948) Because of the rish that the contrast m
the lesion may not be caught by the three film method Momz and
Guerra draw attention to certan significint appearances  a deeply
seated lesron should be suspected when deep vens are filled
sufficiently early to be seen with the artcries  filling of the sagittal
smus n this phase also suggests in abnormal short crcurting of
arterzal blood

The forbidding appearances of an angiomatous malformation
have led surgeons to assume that 1t was moperable  Attempts to
coagulate the vesscls usually protoke themr rupture though Trupp
and Sachs (1948) clnm some success with this method Clips placed
upon the mamn feeding, vessels are alone rarely successful and 1t 15
usually not posuible to apply them without a deep dissection  Like
an mcomplete removal the lesion 1s hable to gne further trouble
The wnter has had « case 1n which post operatne angiogrims
revealed that a small area of predomnantly arterial vessels had
escaped removal and the patient subsequently sustuned a rapdly
fatal hemorthage Decompression and deep X irradiation haso
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