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INTRODUCTION

The upsurge of terest 1 ‘vascular SULgery whch, has occurred 1 the lagp
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v
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W INTRODUCTION

moment, realising full well that great changes may take place 1n the future
concerning the management of these patients  No attempt has been made
here to revien the whole seres of my own patients, but a number of shost
case histories are recorded to illustrate special pomts

I have not recapitulated the historical aspect of the subject as this has
already been admirably reviewed by Child (r954) Two monographs
describing sertes of cases have appeared duning the last year by C-A Ekman
(1957) grving the experience of 82 patents 1n the Unnversity Hosputal at
Lund, and by & H Hunt (1958) who recounts an expenence of 250
pauents at St Bartholomew's Hospital, London In addition the ex-
tensive clinical espenence of Blskemore in New York and of Linton m
Boston 15 described 1n a number of papers  Those who are mterested
the experimental aspect of hepatic cirrhosis are referred to the compre
hensive review by Kobak (1956)

My thanks are due to 2 great many people who have assisted in providing
the expersence on which this work 1s based  First of all come the patients,
who have nearly all been most helpful 1n keeping 1 touch so that the
follow up of therr treatment has been almost complete  Next come the
general practitioners, physicians and surgeons who have referred their
patients and placed confidence 1n the team who are interested in this work
at the Bristol Royal Infirmary These are so numerous that 1t 1s 1m
posstble to mention them by name, but particular gratitude 1s due to 2
few physteians who have amongst them contributed a hugh proportion of
the patients on whose study this work 1s based To my assistants,
anaesthetists and nursing staff I take this opportunity of expressing my
deep debt of gratitude for therr untiting help, any successful resalts of
surgical treatment are due to their work more than to the actual techmica

steps of the operation, the i bl

diologsts and pathologists form P
members of the team, for without their co operation very httle chnteal

research 1s posstble  Practically all the photographs m this book have
. 1ot e Sk e afeha TThuersity

ity to
1 ed by
courtesy of the editor of the Journal of Phystologs
It 1s 2 tragedy that patients who are otherwise fit still die of haemor-
thage from oesophageal or gastric varices An example of ths 1s shown
1n the illustration opposite the title page  Many of these patients can be
saved for years of active and useful Iife by ttmely surgical treatment, and
1f the work on which this monograph 1s based has saved the lives of a fen
of them, 1t will have at least some justification

Brstol, 1958
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CHAPTER I

ANATOMY AND PHYSIOLOGY OF THE
PORTAL SYSTEM

Gross anatomy

The portal venous system outside the Iner conststs of three marn vessels
and their tubutanies  The main vessels are the superior mesentenc vein
and the splenic vein, which unite behund the neck of the pancreas to form
the third main vessel, the portal vein  After a course of 50or 6 cm nan
oblique direction upwards and to the right, this vein divsdes 1n the hilum
of the Itver into two mam branches  Occasionally a third branch comes
off at the same level, an tmportant point if the branches are being ligatured
when making a portacaval anastomosis  Venography has shown that the
direction of the portal vein 1s much more oblique than 1s usually shown m
anatormcal text-books, and 1t may Le almost horizontal ~ The drstribution
of the branches in the liver has been fully described by Coumaud (1953)
and by Gans (1955) and affects the surgery of the liver rather than the
extra-hepatic portal venous system

The tributanies of the main vessels are variable  The two most impor-
tant are the left gastric vein and the inferior mesentenc vern, for these
vessels are the mam channels by which there 15 an anastomoss wsth the
systemic vems, draning as they do the two ends of the mtra abdomunal
part of the alimentaty canal

The left gastric vein 13 normally the largest vemn which dramns the
stomach  In about two-fifths of all people 1t enters the upper border of
the splenic vemn within 3 cm of the termation of the latter, in a similar
proportion it joins the night border of the portal vemn and 1n the remaming
fifth 1t comes 1n just at the junction of the splenic and superior mesenteric
vems  The site of the of the inferior vemn bears
stmular proporttons, 1n two-fifths mto the splemic vein behtnd the pancteas,
in two-fifths into the upper part of the superior mesenteric \ein, and 1 the
remaining fifth it joins the angle between these vems at their junction
(Fig 2)
Portal-systemic anastomosis

From the point of view of pathology the anastomoses between the portal
and systemic vemns are important  Normally these anastomoses are in-

sigmificant, but if there 1s obstruction to the flow of portal blood along its
normal course they assume great importance




2 ANATOMY OF THE PORTAL SYSTEM

The stomach and oesophagus

The anastomoses at the cardiac end of the stomach w hich cammunscate
wath the oesophageal vems need particular attention Butler (1951) has
made a very careful study of these communications  He has shown that in
the lower part of she pesophagus there are sub epithelia} and sub mucous
venous plevuses separated by the muscularss mucosae From the sub
mucons plexus vewms perforate the museutarcoat andunite o form extrnsic
vems and these perforanng vems are provided with valves which direct
the blood outnards  The two plexuses w the oesophagus communicate

Lekt gast te yen

Splenic ven

Superior megente s ( \ Infs or mesenteric
ven ? \ vea
o

Fig 2 The mam vems of the Portal System  The

common anations i the termunations of the lefe

gastlic and fertor mesenteric seins are shown by

broken Ines  The boundary between the arcas of

distrebution of the tight and left branches of the portal

vem n the Iner corresponds to a line drawn vertically
from the gall bladder fossa

freely with carresponding plexuses i the stamach and those communica
wons which hie in the sub mucous layer may contam vahes which direct
the blood from the oesophagus to the stomach  There sre communications
between the anterior and postenor tributanes of the left gastnic vein and
the corresponding vems which accompany the vagus nerves termsnaung
1n the azygos vein on the nght side 2nd the hermazygos and et postenor
bronchual vems on the left  Most of the extrnsic veins join the azygos
ve and tes trbutaries but 2 few dramn into mtercostal veins and com1
runtcate freely with the permortic senous plevus ‘;mz,ll o;sop;m;;;:'
vems jain the supersor and tnferor phenic vews u; fer zn;n hae
Inda nk ingected nto the supersor mesentens vew of the ocmi oun o
way mnto the sub epithelial plexus at the lover end of the oesophagus
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some of 1t also passed by the left gastric vein to the azygos and postertor
bronchial veins

At the other end of the alimentary canal there are communicattons be-
tween the radicals of the inferior mesenteric vein n the sub-mucosa of the
rectum and tributanies of both the mddle and inferior rectal verns which
dran 1nto the systemtc vems

The falciform ligament

Other important collateral channels occur m the falctform ligament
Butler (1952) found large veins present m this sité 1n two cases, i botha
thick-walled branch came off the left branch of the portal vein and after
running for some way 1n the falciform higament a1t was continued asa dilated
thin-walled vessel which dramed into the vems of the anterior abdomnal
wall, and was in fact a greatly enlarged vem of Burow These vemns,
branches of the umbilical vein, are normally quite small, but are constant
both 1 the foetus and 1n the adult  Chnical observation confirms these
e [ ' ' '

[R5 e o ama [

wall some hittle way above the umbilicus  Of the paired umbilical vesns
1n the embryo, 1t 18 usually the left one alone that persists, so that normally
the umbtltcal vern comes off the left branch of the portal vein, but occasion-
ally, as was well shown in one of our venograms, it joins with the nght
branch of the portal vemn

Lisewhere there are many small communications between the portat and
systermc vens  In the retropentoneal tissues there are communtcations
to the lumbar and to the azygos and hemiazygos veins, to the adrenal and
renal veins and to the lower intercostal veins particularly by way of vessels
m the ks 1fold of p In addition are to
be found 1 the ligaments of the lner leading to the dtaphragm, and dean-
1ngg mainly to the pericardio-phrente veins

The portal vein atself 1s relatnvely thich-walled containing much more
smooth muscle than any systemic vein of similar size (Fig 3)

Intra-hepatic circulation

In order to appreciate the pathology of some of the conditions which
influence the portal circulation 1t 1s necessary to study the mtnute anatomy
of the Inver lobules, and much Light has been thrown on this recemtly,
particularly by the work of Kniscly ez of (1948)  Branches of the hepatic
artery and the portal sem drsrde m the portal tracts and enter separate
smusords at the peniphery of the Inver lobule, but these sinuses unite and
by the time the blood from these two sources reaches the parts of the
sinusoids near the centre of the lobule 1t 1s intuimately mixed ‘The
artenoles entenng the lobules are much smaller than the corresponding
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portal venules, and 1t 1s probable that the ressstance 1n these arterioles
leads to an equalisation of pressure in the stnusords which are supphed by
blood from both sources (Fig 4)

Injection studies have shown that in the portal tracts there are com-
munications between branches of the hepatic arteries and the portal
vens, ther numbers vary m different animals but they probably become
enlarged m cases of portal hypertenston  No defintte evidence has been
found of communications 1n the liver between the hepatic arteries and
portal vems on the one hand and the hepatic veins on the other i the
substance of the hver except through the sinusords Where there 1s

x 6o

severe fibrosis such communications probably form so that blood can flow
through the liver without going through the smusotds

In some animals the onfices of the hepatic veins as they enter the in
fertor vena cava are surrounded by smooth muscle fibres which exert ;
sphincteric action on the vems and may thus control the outﬂm; of b]oat:1
from the liver Such a mechanism has not been demonstrated 1n m

Phystology
f the
f the portal circulation 1s to convey some o
'I:‘he mzlfn’funmon ;ox:;h thz 1 y canal to the hiver The hver
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PHYSIOLOGY OF THE PORTAL SYSTEM

Fig 5 The portal blood flow in the rat
opaque medium into the portal crrculation  In the upper sertes all parts of the
hver were filled  In the lower series only the central area of the liver was filled and
the blood passed through more quichly (Dantel R M and Pritchard M M 1)

Studies made by injection of an

Exp, 1 portal hyp

Attempts to produce portal hypertension 1n ammals have m the main
been unsuccessful  Sudden occluston of the portal vein 1s rapidly fatal in
cats dogs and rabbits but if a yenous anastomos:s 1s made to prevent portal
congestion recovery ensues However, the macaca monhey will surne
portal vein Iigation but the portal pressure falls to normal within six to
ten days (Child ef af, 1950)  Slow occluston of the vein may be obtamed
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1s mserted through the panetes into the spleen and, when blood dnps
from the needle, it 1s dtoar The can
convenently be made at the same time as a trans-splemic portal Yenogram
These wniters found levels rangimg from 3 to 17 mm Hgm ;4 Ppatients
without evidence of portal hypertension, but n cases of portal hyper-
tension the range was from 17 to 35 mm Hg  The mtra splenic pressure
exceeded the portal venous pressure estimated by hepatic vein catheterisa-
tion by 2 to 6 mm Hg

Hepatic vein pressure
Another mdirect means
of measurement of the
portal pressute 15 by means
of hepatic vein catheterssa-
tion and wedging a catheter
with a_terminal opening 1n
a_tnbutary._of a hepatic
vem (Fig 70 When this
1s done 1t 15 assumed, 1n
cases of ntra hepatic ob-
struction, that the pressure
iamediately provimal to
the catheter will build up
to the portal pressure  In
cases of extra hepatic ob
struction this buld up of
pressure will ot occur, so
that as a means of measur-
ing the pressure this is only
useful when-there 1s disease
of the liver without extra-
hepaticohstruction  This
method 13 occasionally of
value 1n distmguishing be-
tween mntra and extra-
hepatic  obstruction  but

otherwise has little place in routme cliweal practice, if hepatic veinr
st hyer blood flow,

cathetensation 15 being done as a means of measunng the

a pressure Tecording may be made at the same tme In z4 patents

without liver disease a mearn pressure of 6 8. mm_IHg was found butin 11

Ppatients with cirrhosss of the iner, levels vared from 156 to 352 mm

Hg with a mean of 22 0o mm Hg (Paton e al, 1953) faseal
Allson (1931) made measurements of the pressure m oesophage

vanices by direct puncture using a needle through an oesophagoscope

The_method_1s_difficult_1n practice, and 1 any case the pressure in

Fig 7 A carduc catheter wedged 1n 4
tnbutary of a hepatic vein n order to record
the portal venous pressure
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these vessels 1s not a true mdication of the pressure m the vemns nearer
the liver.

Normal portal pressure

A number of measurements of portal venous pressure has been made
by means of 2 saline manometer during operations on patients whose livers
and portal systems were to all appearances quite normal  In our series
the range was from 7 5 to 12 mm Hg taking the level of the portal vem as
zero  Other workers have found rather wider hmats ~ Gray (3951) taking
the level of the body of the adjacent vertebra as the base line found figures
varymng from 1o to 16 mm Hg  If the portal vemn 1s temporarily occluded
duning 2 laparotomy, the pressure.rises rapidly to something between 40
and 50 mm Hg and remains at this level while the obstruction 1s maimn-
taned

Liver blood flow

Bradley and his colleagues (1945) devised a means of measuring the
ltver blood flow 1 man by the bromsulphalem excretion method, this
depends on the absorption of this substanee by the liver alone  Intra-
venous mfusion maintains a constant level 1n the systemie circulation and
samples taken from a catheter in a hepatic vern indicate the amount re-
moved by the liver and from this the flow can be calculated More
recently, attempts to measure the flow by the use of radio-active 1s0topes
have been made (Riddell ez al, 1957) Normally the flow 1s about 1500 ml
per min 0 adults  These investigations record the total liver blood flow,
and a satisfactory method has yet to be devised by which the relative
hepatic artery and portal vemn flows can be determined mn man
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15 mserted through the parietes mnto the spleen and, when blood drps
from the needle, 1t 15 dtoam The can
conventently be made at the same time as a trans-splenc portal yenogram
These writers found levels ranging from 3 to 17 mm Hgm ;4 patients
without evidence of portal hypertenston, but m cases of portal hyper-
tension the range was from 17 to 35 mm Hg  The mtra-splentc pressure
exceeded the portal venous pressure estimated by hepatic vein catheterrsa-
tion by 2 to 6 mm Hg

Hepatic vein pressure
Another indirect means
of measurement of the
portal pressure 1s by means
of hepatic vemn catheterisa-
tron and wedging a catheter
with a termmal opening n
a_tributary_of_a._hépauc
vem (Fig 7) Vihen this
1s done 1t 15 assumed, in
of intra-hepatic ob-
on, that the pressure
immediately proumal to
the catheter will bulld up
to the portal pressure  In
cases of extra-hepatic ob-
struction_this build up of
pressure will not oceur, 50
that as a means of measor-
ing the pressure this1s only
useful whenrthere 1s disease
of the liver without extra-
hepaticobstruction This
method 1s occastonally of

value 1n distinguishing be-
and  extra-

Fig A cardiac catheter wedged in 2
tributary of a hepatec vemn in order to record
the portal venous pressure tween ntrd
hepatic  obstruction, but

otherwtse has lttle place n routine clinteal pracuice, sf bepauc vein

catheterisation 15 being done as a means of measuring the hver blood flov,
a pressure recording may be made at the same time In 24 patents
without Iner disease a mean pressure of 6.8 mm_Hg was found, but 11
patients with cirrhosts of the liver, levels varted from 156 to 352 ™M
Hg with 2 mean of 22 0 mm Hg (Paton ef al, 1953) pageal

Allison (1g31) made measurements of the pressure 10 0¢SOPhABEd
varices by direct puncture usmng a needle through an oesophagoscope

The method 1s difficult s practice, and m any case the pressue m
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these vessels 1s not a true mdication of the pressure 1n the veins nearer
the Iner

Normal portal pressure

A number of measurements of portal venous pressure has been made
by means of a saline manameter durmg operations on patients whose livers
and portal systems were to all appearances quite normal It our senes
the range was from 7 § to 12 mm Hg taking the levef of the portal vein as
zero  Other workers have found rather wider luts  Gray {1951 takung
the level of the body of the adjacent vertebra 3s the base Iine found figures
varying from 10 to 36 yom Hg I the portal ven 1s temporanly occluded
during a taparotomy, the pressure tises rapidly to something between 40
and 50 m Hy and remains at this level while the obsteuction 15 mamn-
tained

Liver blood flow

Bradley and his colleagues {1945} devised 2 means of measurng the
trer blood flow i man by the bromsulphalem excretion method, this
depends on the aBsorption of this substance by the huer alone  Intra.
venous infusion mamtaims 2 constant level in the systemie airculation and
samples taken from a catheter 1 a hepatic vemn ndicate the amount re-
moved by the Iiver and from thus the flow <an be calculated  More
recently, attempts to measure the flow by the use of radie-actine isotopes
have been made (Ruddell et af, 1957) Normally the flow 1s about 1500 mt
per min inadults  These mvestigations record the total lner blood fiow,
and a satisfactory method has yet to be devised by which the relative
hepatic artery and portal vem flows can be determined 1 man
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CHAPTER Tl
PATHOLOGY OF PORTAL HYPERTENSION

"The pressure i the portal circulation may nise exther as a result of increased
nflow through the splanchmc vessels, or of mcreascd rcsnstance to the
outflow  There has been some d the of
mereased inflow , 1f the outflow 15 capable of carrymg an extra volume of
blood the additronal inflow 15 unbikely to sofluence the pressure  When
the to the wflow 15 hed, a5 for example i the case of an
Tt fistula 1n the splanct 1 then the portal pressure

will snewtably nse  Evidence has been produced (Leather, 1957) that
m cases of gross splenomegaly without obstruction to the portat blood
flow there may be increased portal pressure, but this 15 based mainly on
messurements of ntra splemc pressure, and m such cases this may not
gve a true indication of the portal venous pressure

Increased resistance to the outflow of biood from the portal system 1s
caused by lesions affecting the portal vem (pre- or extra hepatic obstruc-
tion), fesions of the hver (intra-hepatic obstruction) or lesions which rase
the pressute n the hepatic vens (post-hepatic obstruction) The last
group includes thrombosis of the infertor vena cavs, tricusprd valve
stenosis or and d Such back
pressure feads to wereversible changes 1 the fwver which add an intra-
hepatic chstruction to the post-hepatic cause, and care has to be taken in
distingwishing between the two or the mustake may be made of treating
the hepatic lesion withaut reahsing that 1t 15 not the pnmary cause of the
portal hypertension  In these post-hepatic lesions the portal pressure 15
not greatly raised, the spleen 18 rately palpable far below the costaf margm,
and a coilateral circufation 12 not much in evidence  In other words, the
portal hypertension plays 2 minor role and as such does not require
special treatment

There are a few patients in whom there 1s portal hypertension, who
develop a collateral circulation, but 1 whom no evidence of either m-
ereased o o dhtrrton to the ouflow can by fourd Tuw posuble
that there may be a functional obstruction to the outflow, 1 the form of
spasm of the portal vein or ats branches in the Iner  The view has alo
been expressed that i some cases there may be obstruction to systemic
vens which normally have anastomoses with the portal airculation, ¢ g
the azygos vein, and this leads to the diversion of blood by way of these
anastomoses inta the portal circulation, 1t seems unitkely that such a
mechaism 15 ever significant
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In this monograph, portal hypertension 1s taken to be a rise i the pres-
sure throughout the portal venous system However, 1t occasionally
happens that 1n cases of obstruction to the splenic vem, the hypertension
15 confined to the veins of the spleen and the upper part of the greater
curvature of the stomach  These cases should be called “splenic hyper-
tenston”  Though they are rare, their recogmtion 15 smportant for they
can be cured by removal of the spleen, haematemess 1s often the pre-
senting symptom, they may have oesophageal varices, but the collateral
curculation tends to cross the stomach and drain mto the left gastric vem
1f that vessel enters the main veins beyond the obstruction The con-
ditron can only be d: d ly by phy, both by myection
1nto the spleen and into a tributary of the superior mesentertc vern, which
will show the limits of the obstruction

Extra-hepatic obstruction

Extra-hepatic obstruction of the portal blood flow may be primary or
secondary, and may be due to thrombosts in the lumen of the portal vein
or to pressure or 1nvaston from without  When 1t 1s due to pressure or
invasion from outside the vein, the treatment s that of the cause and the
portal hypertension does not require special attention  As an example,
patients with mabignant lymph nodes n the portal fissure may present
with splenomegaly  Similarly, malignant tumours of the stomach or
pancreas may obstruct the portal or splenic verns and cause a general portal
hypertension or a localised splenic hypertension

Apart from the conditions which carry an increased nisk of intravascular
thrombosis, the following causes of portal vem thrombosts are recognised

1 Congenrtal

2 Injury

3 Secondary to intra hepatic obstructton

4 Portal pylephlet caused by nfl in the organs draned

by the portal system

1 Congemtal The myonty of patients with extra-hepatic obstruction
and normal lsver parenchyma are children or adolescents  For this reason
1t has been d that the d 15 2 true 1 abnormality,
with farlure of proper development of the portal vein  This may well be
s0 m rare nstances, but the observations of Gibson and Richards (1955)
and of Parker and Seal (1955) suggest that much more frequently the cause

{18 an intra-vascular thrombosis of the portal vein 1t 1s suggested that
this ts partrenlarly likely to occur at or soon after birth, esther as an ex-
tenston of infection from the umbilicus, or that the normal process of
obliteration of the umbilical vesn and ductus venosus extends wto the
portal vein A few cases are on record 1 which a definite hustory of
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umbilical sepsis has been obtamned, and i the following case, i which
4n acute suppurative arthrius of the hip occurred during the first week of
Tife, the source of infection was probably the umbilicus

§'S, female, had within a week of birth, abscesses aver her left buttock,
left ankle, and on her head, thesc healed but at the age of 20 months, when
she first attempted walking, 1t was found that she had a pathological disloca~
tion of the left hip, which was treated by traction and a caliper, and later by
an osteotomy  Vwhen just 2 vears old she had her first ‘haemalemtsls, an:i
e R i

1n the oesophagus above the hne of séction
Occasionally, the obstruction i the portal vein 1s represented by a short
stricture, which may well be a true congemtal abnormality

~n ol i e .

[ . Ay "

vt st ' e s
removed and an orthodox end-to-side splenotenal anastomoss performed
During the five years since then he has remained quite well, but, at the age of
22, some varices are still present 1n hiz oesophagus

2 Imury lInjury of the portal vemn causing obstruction by scarnng
or by thrombosis is rarc, but cases are on record 1n which 1t has been
mjured during a cholecystectomy and the patients have subsequently
developed portal hypertenston  Lagature of the postal vem, however,
does not always gre rise to mamfestations of portal hypertension, and
IS c1 AT, FRraR e

3 Secondary tontra hepatic obstruction  In patients with long-standing
PR O .

the blood in the portal vein may become almost stationary  Both these
factors predispose to thrombosis  As long as this thrombos:s 1s confined



PATHOLOGY OF PORTAL HYPERTENSION

Fig 8 Venogram by imtra splentc mjection showing a short
stricture of the portal vein

: b
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Fig 9 Venogram by intra splenic mjection  The portal
vem 1s narrowed by thrombosis  In addition the left branch
of the portal vein was obliterated by thrombosis A large
left gastric vern leads to a mass of varices around the cardia

-WTa
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to the portal vem n may pzss unnouced Lhmcally provided that the
patient has developed an 1 but if the pro-
cess extends into nnd completely obstructs the superior mesenteric ven,
tnfarction and gangrene of the small intestine 15 an almost inevitable
sequel  Many patients who die of hepatic rrhosis are found to have some
degree of thrombosss n the portal system  Hunt and Whuttard (1954)
have drawn attention to the importance of this compheation (Fig 9)

In a senes of 8o patients with intra-hepatic obstruction whose portal
veins have been explored and a portacaval anastomosts performed, mural
thrombt partly occluding the lumen have been found nine times, 1n spite
of the f: act thatin most cases the presence of 2 lumen had been demonstrated
by p y appears to be a factor pre-
dnspasmg to thrombosns in the puml vein  Inall 3 patients n this group
who had had a previaus splenectomy, muraf thrombt were present in the
portal vemn and in 1 the lumen was dmded nto two almost equal halves
When the lumen becomes compl d the nisk of b
or portal systemic neuropathy 1s increased  Such a state of affairs renders
a portacaval anastomosts impossible, and the nsk of this comphication 1s
an impressive argument against delaying this operation if the patient has
had a severe haemorrhage and hus liver funcuion 13 good  Before pre-
limunary routine venography 1n our series the portal vein was explored in
two cases of intra-hepatic obstruction and was found to be completely
occluded

J0O, male, age 29, had had his spleen removed following three haema-
temeses four years previously Intermuttent bleeding persisted, and on
exploring the region of the portal vemn 1t was found to be completely throm-
bosed, and the pressure W 2 )q\m:x\ vein was 3z mm ﬂg No vem\xs
anastomosss was possible so an patt
fmm one shight haemorrhage he has rtmamed well for lhe ‘succeeding threc
yea

A \V » male, vomuted blood for the first tume at the age of 16, and shortly
after this hus spleen was removed  He had no further haemorrhage for ten

TR S . f

#onveargafianeh pandavnlas s FL o it PR e “

operation on hus varices

These cases demonstrate not only the fact that patients may show ne
symptomatic evidence of thrombosis of the portal vem but the uselessness
of splenectomy 1n treating this condition  They also indicate that a short.
term follow-up 18 quite valueless
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4 Portal phlehitis  Before the ntroduction of modern chemothera
peutic and anttbiotic agents suppuratne portal phlebitis was almost
mvariably fatal  The source of the infection 1s most frequently the appen
dix, but tn a number of patients 1ts onigi cannot be located (Shaldon, 1958)
as i the following example Nowadays, as a result of treatment, the
engmal mfection may be overcome, but 1t will leave the patient with
thrombosis of the portal vem  This may be only a mural thrombosis or
1t may fill the Jumen completely, after a matter of months or years the
manifestations of portal hypertension will become evident

¥

{

Fig 10 Venogram by mtra splenic mjection  There has
heen thrombosts of the portal and splenic veins following
suppurative portal phlebrtis

WA, male, age 45, had fourteen months before hus first haematemesis, 2
serious febrile 111%1:?55“111& lasted for ten weeks and started with lower ngh:
sided abdomunal pam His appendix had been remored fourteen }dnzn
previously  On the thuteenth day of hus illness, rigors commenced and o
the twenty-second day he had jaundsce which lasted four davs A lapﬂfe\o!\;)f
on the twenty-ssxth day revealed turbid ntra peritoneal fluid but no source
his infection

Following the haemnatemes:s hus spleen was just palpable, he had gnlslrzz
and oesophageal varices, and venography shawed thrombosis of both sp e:re
and portal vens (Fig to) 1 hile avaiting pperation he had anothes sex e
haemorrhage At operation the liver was sormal, adhestons were preS}eJ
round the portal vein, and the pressure m a jejunal vem was 32 ml}:n ‘:;_
The spleen was removed and a gastric transection performed Tlhe ollo
up 15 only of six months’ duration, but so far he has remamed well
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Thromboss of the portal ven leads to great enlargement of small
vessels which are normally msxgmﬁcmt but which by-pass the obstruction,,
a degree of of the vemn takes place  The result

1s a meshwork of 1rregular vessels, of varytng size, but sometimes there
are larger vascular spaces, giving the region much the appearance of a
venous angioma, and the condition has been called *‘cavernous trans-
formation of the portal vem™  The extent of this change will be deter-
mined by the extent of the onginal thrombosts It may be confined to the
extra-hepatic part of the portal vein, or 1t may be carried along many or all
of the branches of the vem i the portal tracts of the Iner (g 11) If

Fig 11 A portal tract in the Iiner of a girl who died of haemor-

rhage at the age of six, there has been extensne development of

collateral vencus channels forming the so-called cavernous
transformation  The lnver parenchyma 1s normal  x 30

the thrombosis also affects the splemc vemn such a cavernous mass will
be found extending along the upper border of the pancreas

‘The umbilical vem 15 normally 2 branch of the left branch of the portal
vein i the liver, when a collateral circulation develops 1n the falaiform
llgam:nt and dilated vemns appear mn the subcumn:ous tissues around the

b 1t 18 an ind that the 18 h In
cases of thrombosts of the portal vern m 1ts extra hepatic part the ob-
struction 18 provimal to the junction of the umbilical vemn and the left
branch of the portal vein, and thus i this type of obstruction a *Caput
Medusae™ will not form

‘There must be conssderable resistance to the flow of blood through the
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response ¥ the Jiver gne 1s¢ 10 3 MOTE pcxmmcm por’ qal hyper {enSIoNy
tut it has been found that1® cases where the lner 1§ extensivesy ely xep\aced
py fibrous yssue the pom:\ pressur® may be within the pormal T range o7

The reaso

nly shight 3l he s for tms Rl dsscussed

The e causes of €O ctve 1ssu® coliferats! he lver
winch 1€ fibrons ¢ there has been nev £ lwver <€ s
with collapse the cont tive nSSUS (mme\\crk, and rohferation e
Survt’ v e cells, often 10 1TE lar nodul ‘he § fatty
deposits the v cells 15 10! o many ¢ ostal hy pertenston
with hepati® f\bmsl ssibte to 1 the blame O any

of t h (o\\a\\mg may be precursors of portal hypeﬂms\on

V srus hepatitts Most cases of this infection cled ¢ up com pletely and
st1s not hno® own why 2 few Progress to carrhosiS but numnom\ faclors may

ME, female, Tad an 3cute Jliness &t the 2g¢ e of 33 {asting 0 weeks, with
jaundice Nine years 1ater she atended hosp\m\ accou! z ( pun 0 the
Yeft town, and ¥25 found to be %0 anaemic that blood lrms(us\on of 3 pintS
was admlmstcred Three years fater, 4t the mge of 45, % he had ber ¢ first
hnemalcmesxs which (eq\mcd a ransfusion of 3 pInts of blood, hut her next
attack aght ‘months 1ate? necessmu:d the adm\msumon of § pinté of blood
Her tner funcuont tests Were goods ntra spiemic, pressure was 15 m Hg
and 1enogr! hy showed 2 patent rtal vein When 20 end to sude portd

caval anastomost® was mades he pressute the portal v pefore makiPE

it was 2 ™

]\utmwnal defictency There 18 ™Y expenment? 1al evidence that 2
{ow protem diet causes diffuse hcpa(\: necmsxs and post ne ecrotic scariing
Thys m3Y oceur in SPIte of an & equat calone 10t ke 0@ ny coumncs,
p:m\cu\;\r\y 1n Afnca and the Fast, poor autption as been b\n 4 for the
hagh et ce of aurrhost® § the liver d portat hype but it may
pe that the wtnitio! cases th \nbl\\ty to wirus m(ecnon n
Southern Rhodest2, hepatic carrhost ch ¢ t common cause of

mu o
haematemests (Gc\f:md, 1957) s ossible that the cirehosis 2 associated
wath uleeratin€ €@ ohitis of ¥ 2th floro-cysie dusease of U the pancress may be

10

Alcoholie crrhosis Tt s not definitely establ \sh d whether there 15
 direct t0XI€ effect, OF the Iner changes 1€ due to ntronal deficiency
w those who take "much alcoh® Thas 15, ho® e\er, an smportant factor
1o a proporti® of ¢ cs an adversely aﬁeds the prognosts after 2 shunt
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ortal vein W uch entarged Histology showed Jesion® contantng targe
gant cells an the ung, WveF and 2 tymph node, M the ner W38 o portal
snhltration by \ymphocyus and plas™?, cells, but R ‘marked fibrosis Afew

degenerat® parasttes were dcmonstmed n the hver (Frgs 322)  Duneé the
e years SIS s operation he has semamned VY well, and Tus hivet and
spleen have ceased 10 B¢ palpable

Bihary ctrrhosts Chrome prhary obstruction due, fot cxamy\e, 10
gall stoned or pury 0 the common pile duct 1eads 10 archosts of the
®

Twver whneh rn CAUSES portal hypertenst© § the obstr ton 18 1%
the extm-hepan pass ery She uld be ndertakent for sts gehief, and
operatit€ trea 1 for the pypertenst must be quired o7 exy 137€
g Conge wtal absencé f the bule duc articu! § biliary
arrhosts du ngent! { absence of pile &t ost of these
atients & unng sly o ths ,but 2 few SUTVIV the izl
obstrucuve 12U 1ce and 1t aPPe that the almentary kes on SOME
of the exeret nCBons e et DOV wer, these patients early de

yelop the scal brown complexton of the crrhottc, 3% ascites

also get ocsophagcn\ yances 20 ay have aernatermests he e
funcuon 18 100 oor for any surgiest reatment 1© be consdered and the
psually die of lver farlute

Congem(a\ fibrosis of the fiver

There 18 2 sare form of obstruction which occur® 1 children (Park
1956) 1 s of the prc—smusmda\ ypes the portat racts 3¢ farge @-
contam 1ot only an excess of fibrous nssue, but very mam: small bile

1!

haemorrhages at the ages of gand § and 17 tcspec(wc\ , and a boy who

z\cd for the first qume at the 28¢ of6 One of these 18 described greater
etait

LS, emale, W38 found to have a0 entarged Inyer at the 36¢ of 2, when
admatted 1© ospital for at ombilical hermd Haematemes: occurred when
che was 3» recusted VT ‘when she »33 9 and again 2 the age of 11 The
Tiver was 3 liule entarged and firm, the spicen extended three ﬁngcrbrnd\\\s
below the costal margin, ut alt lver function tests Were normal At th
ageof 122 \\onam\'a\ anastomos® was per ormed, het portal veirt pressute
was 24 T g The Yy er SPRCRTANCT poth maLre and mlcl‘oscoplca“y was
wypicat 28 Jescribed BbOYE (Fig 129



Fig 12 Gross and microscapic appearances of the luer 1n some conditions
caussng intra hepatic obstsuction  Photographs and biopsies taken at operation
Histology—DMatlory stam, x 30
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Patient A'S, age 14 Schistosomasis  The hver 1s enlarged, dark-
coloured and firm  The granuloma contains a few gunt cells  Pornal
pressure 16 mm Hg

Pauent LS, age 12 Congental fibrosts of the jiver The lner s
firm, enlarged and has a mottled appearance ‘The portal tracts show
numerous bile ducts but portal sems are small and scanty Portal
pressure 24 mm Hg

Pattent WM, age 47 Cirrhosts with coarse regeneratton nodules and
rauch fibrous tissue  Portal pressure 28 mm

Pauent LR, age 46  Liver very adherent with thick fibrous capsule
and normal parenchyma underneath 1t Portal pressure 22 mm Hg
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It 13 now four years stnce another of these children, described on p g6,
had 2 portacaval anastomoss, and she has remamed m excellent healih
stnce

In about half the cases of cirrhosis of the hver which are referred be-
cause of evidence of portal hypertension no definite etiologieal factor can
be assigned It 1s important, however, to appreciate that m many of
these the pathological process 1n the liver 1s static and that often cirrhosis
18 not necessanly a progressive disease leading mevitably to fatal Iner
falure  This applies particularly to those cases which are the result of
virus hepatitis  The inflammatory process has led to proliferation of
connective tissue cells, these become converted nto fibrous tissue some
regeneration of liver cells takes place, and a liver which can function nor
mally remamns  The only abnormality which endangers the patient is the
increased resistance to the flow of blood through the organ

The pattern of fibrosis

The fibrosis in the liver shows wide vanations and owing to the re
generation 1t 1s not always easy to recognise the particular pattern
Occastonally the fibrous tissue 1s confined to the portal tracts and ther
imm~diate neighbourhood, and the liver parenchyma 1s normal through
out most of the mndividual lobules, the architecture of the lver being ltle
distorted (Fig 132) In such cases the obstruction 1s prestnusoidal and
functionally the condition will behave Iike a pre- or extra-hepatic obstruc
tion, 1 ths type the liver function 1s good and will remain unimpaired
unless there 18 a change 1 the pathology of the lver  More commonly
the fibrous tissue 1s distributed as fine strands or septa hnking up one portal
tract with 1ts neighbours and thus tending to 1solate the liver Iobules
(Fig 13b), when this pattern obtains the Irver retams its normal shape and
size, the surface will be only shightly less smooth than normal and the con-
sistency only a little more firm  Casual palpation of the liver at a lapa
rotomy may lead to the pathology beng overlaoked, though this 1s a type
1n which the portal pressure 15 often very lugh ~ Some of the cases of this
type are undoubtedly a sequel to an attack of virus hepatiis  In a few
cases this type 1s progressive and gross fibrosis and Liver fatlure supervene,
but 1n the majonty the condition 1s stationary and Iver function may re-
matn normal for many years :

Grosser forms of cirhosts are commonly the result of nutritional
deficiency or of alcoholism, which have led to necrosis and post nccrr:;::
scarring (Fig 13¢ and d) In this type, with much fibrous nssu: the
portal pressure 1s not usually so high, but when large regeneration m;euthc
are seen (Fig 12¢) the pressure tends to be higher, possthly ’}]7;;:3u < he
regeneration nodules distort and compress the portal tracts ese .
are often fatal as a result of liver failure, and post-mortem studies by mean:
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JC male age 29 had four severe haematemeses dunng six years His
portal pressure was 27 mm Hg and fell to 6 mm Hg after a portacaval
anastomosis he has rematned well for si¢ years since that operation H's
hver biopsy showed no excess fibrosts or cellular reaction 1n the portal areas

The capsule of the liver

Another pathological type of Iiver which 1s assocrated with portal hyper
tenston 1s one 1n which the capsule 1s greatly thichened and may even be
calcified 1n parts there are two examples 1 this series one a case of
haemochromatosis showing much caletfication 15 described on p 44
The other is noted here

LR male had at the age of 39 an illness with ascites for which para
centesss was performed once and the fluid never recurred  Seven years later
he had a haematemesis for wiuch he was transfused with four pints of blood
His spleen was not palpably enlarged but he had extensne oesophageal
sanices  Liner function tests were almost normal At operation the [ ver
was densely adherent to surroundmng structures but when these were freed
the capsule was thickened and white (Ftg 12d)  On 1nciston this czpsule
was 4 mm thick but beneath thrs the liser substance loohed normal The
portal vern was exposed and was healthy except for a small mural thrombus
which was removed the pressure in 1t was 2z mm Hg  An end to side

[ was p d

The explanation of this thickened capsule 1s difficult but 1t may repre
sent the end result of extensnve perspheral necrosis in the Iner somewhat
analogous to cortical necrosts 1n the kedney, Damiel s findings 1n animals
(p ) suggest the 1dea that sometimes the periphery of the organ 1 de
prved of blood The finding of traces of portal tracts in this fibrous
capsule suggests that it does mn fact represent a replacement of Iner
parenchyma by fibrous tissue

Hepatic vein obstruction

A particularly mteresting form of intra hepatic obstruction to the portal
blood flow 1s seen when the primary lesion 1s 1n the hepatic vems and thus
the obstruction 1s post sinusoidal  Two distinct types are scen 1eno-
occlusne disease of the Iiver which affects the smaller tributaries of the
hepatic vetns and Budd Chian disease in which the larger hepatic veins
and particularly their orifices into the inferior vena cava are affected
Clinscally the two d have some bl Thus hepato
megaly and ascites are promunent features  at first the spleen 1s not greath
enlarged and Iiver functron ss not much impaired  1f recovery from the
acute phase takes place fibrosis which commences at the centre of the
lobules occurs 1 the lner and signs of portal hypertension become
evident ncreasing enlargement of the spleen and haematemesis from
oesophageal varices  Death may be due either to Iner falure or I'memorl
rhage from the vanices  Stuart and Bras (19,7) have grsen full accou;l
of veno occlusive disease as 1t oceurs m Jamaica and suggest that the
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JC, male, age 29, had four scvere haematemeses during six years  Has
portal pressure was 27 mm Hg, and fell to 6 mm Hg after a portacnal
anastomosts, he has remarned well for six years since that operation  His
liver biopsy showed ro excess fibrosis or cellular reaction 1n the portal areas

The capsule of the liver
Another pathologreal type of iver which 1s associated with portal hyper-
tension 1s one m which the capsule 1s greatly thickened and may even be
calesfied 1n parts, there are two examples in this series, one, a case of
haemochromatosis showing much caleification, 35 desenbed on p 44
1 he other 1s noted here
L R, mule, had at the age of 39 an illness with ascites, for which para
centests was performed once, and the flurd never recurred  Seven years hater
he had 3 haematemesss, for which he was transfused with four pints of blood
His spleen was not palpably cnlarged, but he had extensive oesophageal
varices  Laver function tests nere almost normf) J}l operation rbc{ﬁvsr

e

he

us
which was removed, the pressure in it was 22 mm Hg  An end-to side

P } uas perfe d

The explanation of thus thickened capsule 1s difficult, but 1t may repre-
sent the end result of extensne peripheral necrosis 1n the Iner, somenhat
analagous to cortical necrosis in the kidney, Dansel’s findings 1n ammals
(p 5) suggest the 1dea that sometimes the pertphery of the organ )3 de-
prived of blood The findmg of traces of portal tracts n this fibrous
capsule suggests that it does mn fact represent a replacement of Iner
parenchyma by fibrous tissue

Hepatic vein obstruction

Ap L form of hepatic obstruction to the portat
bload flow ts seen when the primary lesion 1s 1n the hepatic verns, and thus
the obstruction 1s post-smusordal  Two distinct types arc seen 1eno-
acclusive disease of the Iver which affects the smaller tributanes of the
hepatic veins, and Budd-Chiart disease 1n which the Jarger hepatic veins,
and particularly their orifices mto the inferor vena cava, are affected
Chmcally the two conditions have some resemblance  Thus, hcpa!t])-
megaly and ascites are promnent features, at first 1he splecn ss not grczth y
enlarged and liver function 15 not much imparred It recorvery fwn; the
acute phase takes place, fibrosis, which commences at the centre of the
fobules, occurs 1 the Iner and signs of portal hypertension bt?om:
evident, ncreasing enlargement of the spleen and haematemes:s mnj
oesophageal vatices  Death may be due erther to hver fallure o;lha:moxr“
shage from the varices  Stuart and Bras (1957) have given a fu ;C:(O\Jhe
of vens-occlusne disease as 1t occurs m Jamaica and suggest that o
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at

s

0]
Fig 15 Budd Chin syndrome  Lner bopsy
shous lobular necrosis and | h

(a) x30, () x 100

There are other findings at operation, the sigmficance of which 1s not
entirely clear, when ascites 1s present, and sometimes n other cases,
oedema may be found between the folds of the lesser omentum and per
haps extending to the adjacent duodenum and retropentoneal tissues In
other cases, soft vascular enlarged lymph nodes are present around the
portal vem while i athers enlarged kmphatic vessels may be secnm this
situatton or on the surface of the liner or diaphragm (Fig 18) These
vessels normally contan clear lymph but occasionally chyle flows when



Fig 16 Budd Chuan syndrome  The inferor

Aena eava has been opened from behind  all the

orifices of the hepatic veins are occluded except
one which 1s reduced to 3 mm  diameter

L £

Fig 17 Iner with vers coarse regeneration nodules

m3boy aged 12 Portal pressure 3t mm 1y This

pattent dicd of her fulure five viars after a pertr
caval anastomasis
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Fig 18 Alarge lymphatic vessel on the pleural surface
of the diaphragm m a case of cirrhosis without ascites

one 13 divided 1n the free margin of the lesser omentum, suggesting thot in
such a case the flow of lymph was upwards, though not necessanly wto
the liver

Mechanism of ascites formation

Clinical expersence shows that portal hypertension per se does not
cause ascites  Cases of primary extra hepatic obstruction, many of whom
have portal pressures greater than 30 mm Hg, have no ascites  Ascttes
15, however, common n patients with mtra-hepatic obstruction  Evi-
dence 1s gradually accumulating (Madden ez al, 1954) to show that ascites
1s due to Obstruction of the Iner outflon  This may occur n cardiac
aurhosss, 1n which centrilobular fibrosis 1s found, 1t also occurs in the
Budd-Chtan syndrome and 1n veno-occlustve disease of the liver, 1 both
there bemng obstruction to the hepatic veins In these conditions the
obstruction to the blood flow 1s post sinusotdal, and ascites 1s a prominent
feature  As a contrast, m those cases m which the fibrosss 1s confined to
the peniportal areas and the pressure 1s high, ascites 1s as a rule absent
There are intermedrate cases, m which the archutecture of the liver 15
quite altered by regeneration, and in which the obstruction 18 both pre-
and post sinusoidal, and then ascites 1s associated with a rased portal
pressure  However, when there 1s very extensne fibrosis intra hepatic
portal systemtc shunts may help to bring down the portal pressure, and
thus would account for the fact that cases n which ascites 1s a promunent
feature do not often have severe haemorrhages from oesophageal vances
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There are undoubtedly other factors in the formation of ascites and
changes in the plasma proteins which oceur in hser disease certainly play
apart  In patents who have had haemorrhages from oesophageal vanices
and who also have asoites the latter symptom may not reappear after a
successful portacaval anastomosis which suggests that when there s
defectrve hver functron the ascrtes whach 1s already present may be aggra
vated by the rassed portal pressure
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CHAPTER 111
EFFECTS OF PORTAL HYPERTENSION

Portal hyvpertension produces anatomucal and functional changes i the
splanchnic system  these are mamly associated with the development o
the collateral circulation and the congestive splenomegaly

In long standing cases the visceral perttoneum loses 1ts normal lustre
and presents an opaque grey appearance  I'he dilated veins of the porta
system show chianges simiar to varicose vems n the lIegs 1n places the wal
1s thinned and mural thromb: are likely to be present such vens tear
easily and do not hold sutures well  In cases of intra hepatic obstruction
other findings may be present the lymph nodes mn the hilum of the Jnes
and along the portal vein may be enlarged and sometimes there is oedema
of the neighbouring structures particularly the gall bladder the lesser
omentum and the adyacent retroperstoneal tissues  These are probably
the result of the lner disease rather than being directly due to the portal
hypertenston

The collateral circulation

This occurs where the portal and systemic circulattons jom {Digs 19
and zo0)

The cesophagus and gastric fundus The most important site 1s the
region of the oesophagus and the fundus of the stomach (Fig 212 band
) here the varices may be very extensne often extending m th- sub
mucosa of the oesophagus up to the level of the arch of the aorta and exen
as high as the junction of the pharynx with the oesophrgus (g 22) their
actual arrangement shows constderable varatton there may be one or tuo
large trunks or a network of trregular channels which he all round the
arcumference 1 hen siewed through an vesophagoscope satense purple
congestion of the whole mucosa of the lower part may be secen but i seme
cases a few large vessels stand out projecting mto the lumen either a8
wsolated swellings or runnmg for some length upnards prodncing exsg
gerated longitudmal folds as in Fig 23 usually the blue colour of the con
tained blood can be seen through the wall but sometimes the overhmg
epithelium s thichened and the varices appeargrey  Whena thoracotomy
15 carned out dilated vemns are usually seen on the outer surface of the
oesophagus and the ponts where they penetrate the muscular coat m:\()!
be clearly vistble At the same trme 1t may be noted that there are dﬂa!t
vems on the upper surface of the dphragm, i addition the pericardic
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phrenic veins and one or two of the lower mtercostal veins may be en
Targed (Mg 59)

The retroperttoneal tissues  In the retropentoneal tissues the most
constant collateral vems are found 1n the neighbourhood of the spleen
thus the vasa brevia are often tremendous carrying blood up from the
spleen towards the oesophageal 1arces 1n the lieno renal fold of pent
toneum the collaterals usually take the form of many small channels each
not more than one rullimetre i diameter but sometimes a single large

O

)5
N

Z

=4

fig 19 The collateral arevlaunn 1n Fig 20 The collateral airculation in

4
extra hepatic obstruct: n due to throm mtra hepatic obstruction
bowss of the portal vein

vessel 1s found running from the lower pole of the spleen 1nto the retro
pentoneal ussues and such a \c<sel wilt sumenmcs show on a venogram
{Tig 22) Yhenp the left adrenal
\ein 15 often found ta be d|l.\ted and vancose

These retropentoneal veins drun into the renalveins (Mg 25) the lower
wntercastal venns and b the botter o the sz gos and henmari gos sonvs . O
more than onc occaston when approaching the ocsophagus by a left
thoracotomy the hemuazagos vemn has teen found to be more than
one cm m dumtter nd esther thes vem or the azygos vern may show
up as parmvertebral chadmue an N vav Blme of sha chese Fn a;y

s
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TFFECTS OF PORTAL HYPERTENSION

2t Vances in the gestne fundus showing (a) as

ﬁll ny, defects when the stomach contains barium and (8)

the veins outlined by trans splemc venography A case of

extra hepatic obstruction with thrombosis of the splemic

vem (¢} The venogram by mjection nto a jejunal semn
shows that the portal vein 1s patent
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o

Fig 22 Oesophageal varices extending as high s

the cervical oesophagus 1n a case of mtra hepatic
obstruction (same patient as Fig 134)
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Fig 23 Oesophageal vanices presenting
as a few large vessds runmng up the
‘vesophagus

o—

Fig 24 Venogram i a se of extra hepatic ob

“ruetion a lirge collateral vessel enaircles the lower

pole of the splcen and drains to the chest walf by the
Tiena renal higament



Fig 25 Trans splenic venogram m a case of extra-hepatic
obstruction, showing retroperitoneal collateral vessels
leading to the left renal vern and the inferior vena cava
The filling of the latter shows through the gastric translu-
cency, the stomach being displaced by the large spleen

(2 ®)
Fig 26 (a) Large he)rnuz)gos yein showing as a parasertebral shadow
! 1

‘The patient had had an end d ten years before

e be tuelfth nb
ustng a vitatlum tube, which can be seen overlying ¢! e
() Tomogram of the samc patient showmg the shadow of the e
azygos vein above the left branchus

nlarged
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Following an operation collaterals develop through adhesions to the scar
(Ng 27)

The anal canal  In the anal
canal internal haemorrhoids are
often found assoctated with partal
hypertension but to what extent \
this 15 cause and effect 1t s
difficult to say, the majonty of
cases of cirrhosis of the luer ’ .
occur 1 patients who are geting /
past middle age and this 1s the age }
when haemorthoids are common
in children who have portal hyper-
tension haemorrhotds do noteccur
but some congestion of the rectal
and anal mucosa may be present B
It 1s doubtful whether serious oo
bleeding from haemorthods 1s -
any more common In patients
with portal hypertension than in
other patients who have haemorr

hoids and are in the same age A

group ‘

The falesformbigament  Nention .
has already been made of the col i

fateral eirculation in the falaform

higament, here again it may the Fig 27 The same patient as shown in

Tog 26 nfra red photograph  Dilated
the forn of a single large channel  gyhcutancous vems asound the scar of
(Fig 28) but more often it con the operation

sists of a mass of tiny vessels

whose appearance can be readidy recogmsed dunng a perstoneo
scopy Irom the abdommnal attachment of the faleform ligament
these vessels prerce the linea alba and thus gie nise to the dilated vems
n the subcutancous tissues of the abdonunal wall forming the *Caput
Medusae  These vessels may be troublesome when making an upper
abdominal incision  When there are lirge verns in the faleform ligament
and one of them prerces the linea alba through a narrow opening a sub

cutancous yarn may form at this point and the flow through ths will set
up currents which cause a palpable thnll and 4 murmur which can be
heard with the stethoscope the condition heing described as the Cruveil

huer Baumgarten syndrome 1t 1s not neces<ary to postulate an abnormal
anatomical arrangement for such a vemn simph represents a persistent

ven of Burow or possibly a persistent umbihical vem patent throughout
1ts course

— e e
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Fig 28 Trans splenic venogram in a case of

antra hepatic obstruction showing a large vemn

coming from the left branch of the portal vein
and traversing the faleiform higament

Cruveithier Baumgarten syndrome

W J, male, first noticed some saricose vems near hus left gromn at the age
of 14 and these gradually spread upwards When aged 26 he had some
melaena, haematemeses started the following year and were repeated almost
every year until he reached the age of 37

His ver was just palpable, the spleen was enlarged to three fingers and
varices were present 1 his oesophagus  The dilated tortuous vem i the
abdonunal wall extended from the pubes to a pomnt Just above the iphister-
mum  Five cm above the umbihicus was a varre 4 em 1o diameter m which

a meva

cent retention after 4§ minutes

ed‘ pd was perfc s The large yan
left portalven  There was some
d the more recent part of this
s 15 mm Hg while
m Hg

bromsulphalern test show

An end to side portaca
1n the falesform Iigament was a branch of the
mural thrembosis 1n the mamn portal vein an
clot was removed The pressure in the portal vem wa:
that 1n the vein m the falciform ligament was 14 mm Hgand fellto 3 m




PORTAL HYPERTENSION 41

on compression of the portal vein Refore the anastomosts the pressure 11
mm Hg and that 1n the portat v fell to this

the ferof \ena cava was 7
fevel after {he anastomosts was open
‘Gunce the operation hie states that he has felt beuer than he had done for
ears there has hee! haematemesis and he has far fre years worhed
consstently 2% a welder 19 the docks The ven 10 the anteror sbdomunal
wall hrombosed 2 fen days ofter s operaton and soon after became 1
nsible (T 39

.

FFFECTS oF

the Crwveifhie?

1w 29 1arps subcutantous Lartces W 3 pausnt who had
Taumgarted syndrome

cral channels ¢ <cen i the omentum whith

yme structure dratned by the sy sgemic SYStET

gost collat
fuch was adherent 10 the lateral

Gome of tht 14t
crent to SO

has hecome adh
1 ve charanm e omentum ®
aen from a patient in whom a large
1 g an
»7)

T ONe 0% an
Qccasionalhy 1arte
record the €¢ of a panen
bleeding from 3 137
nght femicolectomy but the patie
Tal m\ravcnmnczl haemorrhag® has
Cuffitha and \aclntvre (195%)
Fea il

s derelop it other sites, L ©
t with arthous of the lner
n pecessitates

nt died of nef farlure
also been recorded by Lls

who had severe
4 an emergency
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Tig 30 The same patient as 1n Fig 29 a few
months after a portacayal anastomoss

ter

Fig 31 Photograph taken at operation showmg a vein 2 cm d amef

n the omentum which was adherent to the lateral abdormmnal wall
the patient had both mntra and extra hepatic obstruction
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It 1s difficult to gne an explanation of the fact that in some patients one
group of collaterals predominates and in others another group It has
v oot 14

“Veh s han an artan ¢ avner mantslh nn

become insigmificant., 1t seems that very much the same takes place in
cases of portal hypertension for one patient may have very large oeso-
phageal varices and Little dilated collateral circulition elsewhere, while
another will have a large group of collaterals in another site and few 1f any

Fig 32 Trans splemc sensgram showing a large

collateral vemn 1n the omentum which was adherent to

the wall of the left side of the pelvis  In spste of thus

anastomoss the pressure in the portal vein was

2o mm g and the patsent had many setious haemor

thages  lhe portal vein 1s marrowed by mural
thrombus

dilated veins 11 the oesophagus  The same applies to the splentc vem 1n
some cascs particularly those with marked splenuc enlargement this vemn
will be greath dilated and somewhat tortuous but mn other cases this vein
may not be dilated at afl
The splcen

The spleen 1s always enlarged 1n cases of portal hypertension, and 1t 1s
unusual for 1t not 1o be palpable  However, there 1s hidle or no relation-
ship between its size and the portal blood pressure  That its enlarge-
ment 1s parth the result of congestion s shown by the fact that 1t will
become considerably reduced in size within 2 few hours of a portacaval
anastomoss  But long standing congestion causes structural changes m



+H EFFECTS OF PORTAL HYPERTENSION

the spleen and these take a long time to resolve after the hy, pertension has
been rehieved  In addition, the work of Cameron and de Sarsm {1939)
suggests that 1n disease of the liver there may also be a blood borne factor
which causes enlargement of the spleen, for they found 1n rats that when
the spleen was transplanted nto the abdominal wall and was entirely cut
off from the portal esrculanion, it would sull show some enfargement when
arrhosis of the Iiner was wduced by means of carbon tetrachlonde
Hypersplenssm  The enlarged spleen can give mse to changes 1n the
blood, thus there may be anaeria, leucopenra or thrombocy topenia It
1s sometimes difficult to determine whether the anaemia 15 due to haemor-
rhage or to an effect of the spleen on the bone marrow, and probably there
18 often 2 combination of both factors  The thrombocytopenia may lead
to bleeding, brussing or petechiae of which the patient may complain
Regarding the white cells, a leucopemia of about two to three thousand 1s
common but this does not seem to hate sertous chnical sigmificance  After
2 portacaval anastomosts, as the spleen becomes reduced 1n size, the blood
Picture tends to return to normal, but sometimes the blood changes con«
tinue to be troublesome, only once 1n our senes (a case of haemochroma-
tosis) was it ary, after the establish of a portacasal anastomosts,
to perform a splenectomy because of a persistent haemoly ic anaemuz

MF, female, at the age of 45, had three severe haematemeses within the
space of a month necessitating transfusion of 12 pints of blood or plasma.
Qha AL a4 1o R

Her leucocytes fell at one stage to 600 per cu mm and platelets were iﬂf:“)

After a portacaval anastomoss, at which 1t was confirmed that the calafica

tion was entrely 1n the thickened capsule, the blood picture improved to
notmal  Howeser, 2 year later she developed a severe haemolytic an;\emr\.!t.
which was only checked by splenectomy At this operation the typical ntd
brown colour of the pancreas found in cases of haemochromatosts was no: ”

Following thus she nas sery fit for three months, then she became mean :h!y
confused, 1oxng her muscutar poner, and died after a further theee mon
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*)

Fig 33 Calafication in the capsule of the bner i a case
of hacmachromatosis

{a

[

)

The trans splenie sepogram which 10 addition to
the calafication shows large vares around the
cardua and an unusually vertcal portal vein
Tateral view showmg the aalafication which was
<hwn at operation to be confined to the capsub



CHAPTER 1V

CLINICAL ASPECTS OF PORTAL
HYPERTENSION

The only chnical findings due directly to portal hy Pertension are those
assoctated with the collateral circulation, or the effects of the enlarged
spleen  Patients with intra hepatic obstruction may have . addition
clintcal features due to their kver disease

The oesophageal or gastric varices
When these extend a long wav up the oesophagus the patient may fecl
a sense of fullness in the throat, but the sertous aspect 1s the danger of
haemorrhage from these vances Occastonally 1t mamfests stself as a
slow oaoze, so that the patient 1s unaware of 1t, but suffers from anaemia
and occult blood 15 found 1n the stools  More often the bleeding 1s sudden
and <evere, 1n Great Brtain such bleeding accounts for less than ten per
cent of cases of serrous haematemes:s, the great majority being due to
peptic ulceration but thete are parts of the world such as Central Africa
where this state of affairs 1s reversed, and in the great majority of cases of
haematemesis the bleeding comes from oesophageal varices However}
1n children, even 1n Britain, portal hypertension 1s the most common cause
of haematemesis  The actual precipitating factor may be peptic uleera-
tion of the oesophageal mucosa over the varix, but trauma by food particles
has also been blamed, and there may be other factors such as a sudden
nse 1 the ntra-abdominal or portal pressure  krook (1956) has shown
that the Valsalva manoeuvre can increase the occluded hepatic s emn pressure
to as much as 100 mm Hg 1n patients with or without currhosis and con-
siders sudden abdominal stram 1s a Iikelv cause of rupture of vances
Howeser, the intervals between one haemorrhage and the next can be very
vartable, anything from a day or two to many years It 1s this unpre-
dictability which makes the outlook in thew. cases so uncertan  Some
figures show (Patek of al , 1048) that of patients with cirrhosis of the lver,
more than half are dead within a year of their first haemorrhage, but some
of these die of hver fature and not all of them succumb to another attack
of bleedmg ~ Contrary to the experience of some writers, ne have found 1t
very unusual for a patient to die as a result of his first haemorrhage, but the
immediate prognosis for a patient bleeding from oesophageal varices s
more serious than 1n cases of bleeding from peptic ulceration  Usually
the blood 15 vomited without any warning at all, though the patient some
times notices a salt taste 1 the mouth before the blood appears  In those
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cases m which the hlood all passes downwards, the patient may feel faint,
and the appearance of black stools follows A second severe haemorrhage
within a few days 1s particularly serious

Following a haemorrhage the patient may pass into a state of hver
fatlure, or may suffer from neuropathic symptoms and even pass mto coma
as a result of the absorption of proten products resulting from the digestion
of the blood 1n the intestine (see Chapter X)

The spleen

The spleen 1s always enlarged to some extent in cases of portal hyper-
tenstion It 1s not always palpable, for 1t mav not extend below the costal
margn, or the presence of ascites may prevent its being felt  In many
cases 1t 1s enlarged as much as four fingerbreadths below the costal margin,
but 1t 1 unusual to find 1t much larger than this  As already mentioned,
the size of the spleen bears Iittle or na relationship to the elevation of portal
pressure, but 1t 1s proportionately more enlarged i young patients than
those 1n the older age group  As a rule 1t 1s free of adhesions, but some-
ames, probably as a result of infarction adhesions to the parietal pert
toneum are present and in that case they will be very vascular

As a result of haemorthage the patient may be anaermc, but this may
be 1n part due to haemolysis, the effect of hypersplemism, there may be
petechiae or echymoses, and nose bleeding 1s 2 not infrequent symptom
Some patients merely complam of lasuitude

Veins on the abdomunal wall

The presence of dilated veins in the subcutaneous tissues of the anterior
abdominal wall which tend to show a radiating pattern from the umbihicus
has alreadsy been mentioned as a sign of intra hepatic obstruction (Fig 29)
e t et - Faa

hypertension, there may be evidence of associated disease, particularly
of the liver Thus ascites, palmar erythema spider naevt (Fig 34),
gynaecomastia and testicular atrophy are all evidence of liver disease  The
patient may have the characrenstic brown complexion of the crrrhotic, or
there may be definite jaundice  Thus last 1s a sign that there 1s erther
some biliary obstruction or that the hepatitis 1s 1n an active phase, and adds
greatly to the danger of any treatment for the hypertension, n fact 1t 1s
wise to postpone any active treatment of the latter until at least a few
months after the jaundice has substded, unless delay 1s dangerous for other
reasons

The liver itself 1s sometimes palpable and this 1s an indication that
mtra-hepatic obstruction 1s present  When the liver can be felt in the
epigastrium 1t does not necessanly mean that 1t 13 enlarged, for a hver of



CHAPTER IV

CLINICAL ASPECTS OF PORTAL
HYPERTENSION

The only chinical findings due directly to portal hypertension are those

1 with the coll 1 ) , or the effects of the enlarged
spleen  Patients with intra hepatic obstruction may have m addition
chmcal features due to their lner discase

The oesophageal or gastric varices

When these extend a long wav up the oesophagus the pattent may feel
a sense of fullness in the throat, but the serious aspect s the danger of
haemorrhage from these vances Occasionally 1t mantfests atself as 2
slow goze, so that the patient 1s unaware of it, but suffers from anaemi
and occult blood 1s found in the stools  More often the bleeding 1s sudden
and severe, mn Great Brtain such bleeding accounts for less than ten per
cent of cases of sertous haematemesis the great majority beng due to
peptrc ulceration, but there are parts of the world, such as Central Africa
where this state of affairs 1s reversed and in the great majority of cases of
haematemesis the bleeding comes from oesophageal yarices  Howener!
in children, even sn Britain, portal hypertenston 1 the most common cause ‘
of haematemests The actual precipitating factor may be peptic ulcera
t10n of the oesophageal mucosa over the varix, but trauma by food particles
has also been blamed, and there may be other factors such as a sudden
nse 1n the intra-abdominal or portal pressure  Krook (1956) has shown
that the \ alsalva manoeun re can increase the occluded hepatic vesn pressure
to as much as 100 mm Hg i patients with or without cirrhosis and con-
stders sudden abdominal strain 1s a likely cause of rupture of varces
Honever, the inter als betn een one haemorrhage and the nevt con be very
varble anythmng from a day or two to many years It s tis vnpic
dictabihity which makes the outlook 1n thew. cases so uncertain Somt
figures show (Patek ef af , 1948) that of pattents with curthosis of the Iner,
more than half are dead within a year of their first haemorrhage, but some

of these dic of liser falure and not all of them succumb to another attack
~ £ e« tave uehae foundat

the
s8

sow
more serious than 1n cases of bleeding from peptic ulceration Usually

the blood 15 vomuted without any warming at all, though the patient st;]rg:e
trmes notices a salt taste 1n the mouth before the blood appears  Int
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normal size shich 1 unduly hard will be palpable  In the hepatic con
ditions which cause portal hypertension the liver may an fact be smaller
than normal or considerably enlarged but in the mayonty of cases it 1s of
about average size  When 1t 15 much enfarged this agam 1 wsaally an
indicaton that there 18 stiil some active hepattis
Astites unless artributable 1 some quite ndependent cause 15 evidence
that the obstruction 1s mtra hepatic though there may of course be
dary portal vem thromt T have only seen one patient with

£ g patent 1h
F Lnusually extensie sp der naews on the shoulder o
B ¥ v alcohol gc trhos s of the 1 ver

ths
ascites extra hepatsc obstruction and no disease of the fiser b;:\z ':lntm
case there were probably other factors wlich gave mse to U :‘ i
penttoneal flud and 1t 15 my bet of that extra hepatic obstruct on by

never causes ascites
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withdraw up the oesophagus than with the cesophagoscupe, gentle
nflation beng app\led at the ume

ot pract\ca\ purposes the presenc® of varces may be taken 35 definte
evidence © an @ precmb e degree © por\a\ hypertcnsmn, and the reverse
also nolds good As menuoned earlier, M some panems the co\\mm\
arcutation may be much more des eloped 10 one site B an anotheT but a8
the most serious conscquences of the hypextensmn result from the varices

about the cardia, the absence of varices i the oesophagus suggests hatthere
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Fig 35 Trans splenic venogram 1n a patrent with 2
normal portal orrculaton

Fig 36 Trans splemc senogram in a pauent with
ctrrhosys of the hiver without demonstrable vances the
portal veins 1n both Inbes of the enlarged Iner are sho wn
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®)
Fig 37 (a) Trans splenic venogram i a boy of
seven with intra hepatic obstruction  No opaque
medum reaches the fiver as 1t 15 all diverted into
collaterals especsally the left gastric vem
(6) Venogram using a jejunal vem i the same
patient some of the mjection goes by the portal vain
to the liver but the remander 1s drerted to the left
gastric vein  There 13 also filling of a vein 1n the
falcsform Jigament  The portal vemn was fully patent
and a portacaval anastomosis was made
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Fig 38 Shots froma cine angiogram taken with an image intensifier
Trans spleric venography m 2 case of intra hepatic obstruction
The time interval between each shot was approx 1 second  In (@)
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[€4] U

the portal se n 18 bepming to Sl 20d @ s almost clear w (k)

From {¢) to {#} filing of tortuous collaterals along the leser curvatore

of the stomach can be seen  In(g) the portal vein pattern in the ner
25 becom ng blurred by sinusaidat fifling

s—rH



58

MANAGEMENT OF PORTAL IIYILRTENSION




MANAGFMFNT OF PORTAL HYPERTFNSION 59

6] )

Fig 39 Shots from a cine-angogram of another patient, there 1s a

very large and tortuous left gestric vein, which when filled with

opaque medwum fides the shadows of the veriebrae  The portal

ve:n has emptied at (k) but the opaque medium remams 1 the
collaterals much longer



CHAPTER VI
TREATMENT OF PORTAL HYPERTENSION

With very few exceptions, the only indication for surgical measures n
the present state of our knowledge 1s the prevention or treatment of
haemorrhage from the alimentary canal  However, as ascites 1s so often
associated with portal hypertenston, a note on this 1s not out of place

Treatment of ascites

Seme surg have ad ted operatise for the rehef of
ascites due to currhosis of the hver, but 1t has been ponted out that such
ascites 1s not due to the venous congestion 1n the portal system though 1t
may be aggravated by 1t ‘The presence of ascites due to Iner disease is
an mdecation that there 1s some defect 1n the function of the Iner
Attempts to treat such ascites by surgical means have been made by many
surgeons ever smce Talma of Utrecht and Morsson of Newcastle inde
pendently mtroduced the operation of omentopexy  Drainage of ascitic
fluid into the urinary tract or back mnto the blood stream has been gnen
a trial but these all faded as the openings became occluded bv adhestons
Others have tried to dram the fluid into the tissues of the abdomunal wall
s that 1t may pass back mto the circulation by the lymphatics, and I have
attempted to achieve the same result by denuding much of the antenor
abdorunal wall of 1ts partetal pentoneum  Talc has been apphed to the
surface of the liver to promote vascular adhestons between the Iner and
the dizphragm, 1n view of the evidence that the ascites 1s associated with
obstruction to the outflow from the hiver, but the results have nat met with
stoking success  Ascites 1s 2 vanable symptom which may drsappear
spontaneously, so 1t 1s difficult to assess the results of any measures for s
relief, fortunately m many cases st responds well to treatment by 2 Jox
salt dret  Very few patients can tolerate a diet which 18 completely sttt
free, and it 1s difficult to devise such a diet which 1s palatable, but 1t 15
possible ta reduce the dally mtake of sodium 1o 0 § gm and this should
be adopted as a first measure when ascites 1s troublesome ~ Sometimes i
has 2 dramatic effect, 1 other cases hittle benefit 15 obtamed Ebmma
tion of fluid may be assisted by the use of duretics such as mersalyl o

chlorothizzide
Non-operative treatment of portal hypertension

Tt has been tracitional to treat patients with cirrhosss of the ln:rl on ;\
tugh protein dret and to give glucose by mouth  Apart from the caloss
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that these foods provide there 1s no evidence that they have any speaific
effect on the hner Sometimes 1f the patient has established a good
collateral circulation, the hugh protein may preapitate the onset of neuro-
fogical symptoms, which may even proceed to coma

Apart from the value of a low salt diet and the use of dwureties i the
treatment of ascites and abstention from alcohol, I am therefore drawn to
the conclusion that there are no medscal measures which influence the
course of the disease 1n Laennec’s cirthosis of the hiver, and there 1s cer-
tanly no medicinal treatment which reheves patients with extra-hepatic
obstruction  Iron should, of course, be grien for anaemia which 1s the
result of haemorrhage

When there 15 a speaific cause of fibrous of the hiver 1t 1s a different
matter  Many patients in whom there 1s an alcoholic factor in the etiology
w3l benefit when they give st up  In fact the prognosis of patients with
aleoholic errrhosis seems much worse than those who have awrhosis
following vitus hepatitis, and patients with the former condition who have
an operation for porta} hypertension should be advised of the utmost
oportance of their giing up their alcohol consumption  Schistosomasts
should be treated by the specific drugs advacated for this condition
Hepatolenticular degeneration may be slowed 1 1ts course by stimulating
the elimination of copper

ot L e

P A

b 1 d

y P has 1n the Whichever the cause, however,
blood fi plays an smp part and 1s frequently needed as an
emergency for acute haemorrhage, and as a preliminary to operative treat-
ment

Operative treatment of portal hypertension
Surgical treatment can take three forms  The first aims at reducing
the portal venous pressure 6 a safe level, which can only be done by

off the flow of portal blood to these vessels  The third reduces the blood
flow through the lver

1 Means of lowering the portal pressure  The nearer the by pass 1s to
the site of obstruction the more efficiently wiil 1t function, thus if the
obstruction 15 m the hiver a direct anastomosis between the portal vem and
the mferior vena cava will gne the best results  It, however, the portal
vein 3s obstructed, the only other yein 1n the portal system whach 13 large
enough 1s the splemic vein, the nearest available vem 1n the systemic
system bemng the left renal vesn A splenorenal anastomosis has the
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disadvantage that the flow in the splentc vern will have to be reversed,
and the operation entails removal of the spleen and consequently some of
the already formed collaterals in the peritoneal folds of the spleen  'The
tail of the pancreas may distort the splenic vem when the latter 13 brought
down to the renal vein In our experience, splenorenal anastomoses
have not had the success which 1s so striking from the pomt of view of
preventing haemorrhage after a portacaval anastomosis

Other vemns of the portal system have been employed and autogenous
vem grafts have been mserted (Rousselot, 1952}, but such procedures are
very likely to fail as a result of thrombosts and 1t 13 doubtful whether they
are worth attempting

Splen c artery
i

i
!
J

Portal vein

I
€ Left renaf
{ ven

Splanc ven

A [ D)

Fig 40 Portal systemic anastomoses which at present have a place in the
treatment of portal hypertension (4} End to-ixdc pon‘aca\nl anastomosis
(&) End-to side spl 1 with sp! 1y

2 Pallatne operations The palhatne measures used which do
nothing to bring down the portal pressure, are as follows
(A} Methods which obliterate the vances
(@) TIngection through an oesophagoscope of sclerosing solutions
(%) Oesophagotomy and hgature of the veins
(B) Methods intended to interrupt the flon of blood through the
arices

(a) Gastric transection
() Oesophageal transection
(¢) Desasculansation of the region of the cardia

(C) Excision of the vanx-beaning area

Oesophago-gastrectomy
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(D) Methods which promote adhesions with a view to the formation
of zlternatne vascular channels

(@) Intrapenitoneal, omentopexy or the use of tale
(b) Intrathoracic, mediastinal packing

It must be remembered that any steps which will divert the flow ot
portal blood from the varnces mto other channels may have the effect of
opemng up these alternative chaninels to a greater extent, and as it 1s only
the vances i the region of the cardia which are dangerous, any steps
which reduce the danger have a good prospect of prolonging the Life of the
patient, though 1t must be realised that by closing one outlet for the portal
blood we may i fact be raising the portal blood pressure stfl further
There are no records 1n the hiterature of long-term results of large series
of patients treated by any of the above methods, and therefore 1t must be
assumed that up to date no outstanding success can be claimed for any of
them However, some of them may be valuable as emergency measures
to control acute haemorrhage from vanices and the evidence suggests that
mast of them carry only shght nisk and may do something to prolong hfe

PP S PR -

occurred It has mamnly been employed as a treatment for currhosis of
the liver rather than for portal hypertension, 1 ¢ as a means of reheving
ascites  That 1t does grve some relief cannot be doubted from the large
number of cases reported in the hiterature but the mortality 15 fugh owing
1o the risk of hepatie necrosis — To me it has always appeared to be wrong
to deprive a diseased organ of its only artenal blood supply, and aithough
ascites may be temporarily relieved there 15 no evidence yet that the
operation does anything to prolong hife or to improve the function of the
hver The results are difficult to assess because many patients with
ascites arc temporanly henefited by a laparotomy only When the
operation has been done 1n many cases the higature has been placed prow-
mal to the gastroduodenal artery and thus has probably lstle effect 1n
reducing the artenal blood flow through the ner  The enthusiasm for
this operation 1n some quarters has been short-lned and the operation
cannot be recommended as 2 means of treating portal hypertension

The ofh hag,
1t has a\readv been noted that haemorrhage from ocesophageal vanices
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therapy Locnl treatment consists 1n the use of an mﬂz!ed balfoon to
cause pressure on the bleeding pont or to obstruct the blood flown T
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vems of the cardia and thus cut off the flow to the vances The Seng
staken tube combines both these methods, having one balleon for the
oesophagus and another for the stomach A balloon 1n the oesophagus
must be used with caution and at least one example of rupture of the
oesophagus by its use has been recorded Tt seems safer, therefore, if the
bleeding does not cease by mulder methods, to use a gastnic batloon with
traction and for this purpose a Miller-Abbott tube will suffice It s not
easy to mantain this traction comfortably, if the tube s fixed to the cheek
or forehead by adhesive strapping 1t 1s likely to cause pan wheve 1t presses
on the ltp, or even cause ulceration 1n an unconscious patient, while restless
pattents with neurophathy have been known to pull the tube out even
with the balloon inflated  Most patients will not tolerate these tubes for
more than two or three days, but as a rule this 1s long enough for the
bleeding to stop, if 1t has not done so by this ime more drastic measures
should be employed
The tendency has been, as with haematemess from peptic ulcers, to
mstitute operati e treatment earlier and the view 13 now expressed that if
the patient 1s bleeding so severely that the passage of a tube 1s necessary
an open operation should be undertaken  ‘Tubes with inflated bags should
only be used as a temporary measure to control bieeding whufe lost blood
1s replaced by transfusion and the patient 1s being prepared for operation
If as a result of previous myestigations 1t 13 known that the portal yem
1s patent and the liver function 15 satisfactory, an emergency portacatal
anastomosis may be done if the surgeon 1s conyersant with this operation
Alternatively the venogram may be done on the operating table and this
1s followed diately by the approp P , of there 1s no
clmical evidence of hiver failure and the portal vem 1s patent, a portacasat
anastomosis may be undertaken In such crcumstances precautions
agamst the danger of hepatic coma are advisable, blood should be washed
out of the stomach and out of the colon, glucose ginen intravenously,
and neomycin given by mouth as soon after the operation as the pateent
15 able to swallow
DM C female, aged 46 had been 1n hosputal a year previously with anaemia
and ankle swelling, and was found to have a palpable liner and spleen  She
had a sudden seere haematemests, followed by & repetition a month fater,
for which she was transfused with 4 pints of blood and a Sengstaken tube in
serted for three days  Only six days later she bled agan severely and the
tube was d and further t gnen, in the 21eno
ram by mtrasplentc mjection had shown a patent portal vem and hb’gf
Narices  With the tube in place and 2 blood transfusion runnmng, an am u1
lance journey of more than a hundred mules way made, and a portacaya




TREATMENT OF PORTAL HYPERTENSION 65

anastomosis_was performed next day through a nght thoraco-abdominal

approach  Her gall-bladder which contained stones was removed at the same

ume The portal pressure had been 42 mm Hg before the anastomosis

Convalescence was delayed by a left-sided empyema, but after this had been

drained she made a good recovery

In other cases, if the bleeding persists in spite of other measures, a
direct op on the t must be dered; this 1s best done
through the left pleural cavity  In fact, 1f no surgeon who has expernence
of portacaval anastomosss 1s avatlable, this is the best plan, and if a venous
shunt 1s possible this can be done later after there has been time for a fuller
nvestrgation of the patrent

‘The question not infrequently arrses as to what a surgeon should do who
has opened the abd at an ) for |
thought to be due to a peptic ulcer, when 1t 1s found that there 1s no
ulcer but evidence of portal hypertension  In such a case, the steps to be
taken must be left to the judgement of the surgeon at the time, they will
depend on the patient’s general condition, age, and the state of hus lver
However, if 1t seems that his haemorrhage 1s otherwise likely to be fatal,
and if there are not too many vascular adhestons, the best plan 1s to carry
out a high gastric transection, with division of the vessels in the lesser
omentum and the vasa brevia above the line of section The splenic
artery should be divided between higatures at the same time 1n order to
reduce the blood flowing mto the portal circulation At a later date the
question of more definitive treatment can be considered

Yvhen a deaision has been reached that major operation is advisable, 1t
1s necessary that the patient should be as fit as possible, prelminary blood
transfusion may have been necessary and adequate blood should be
available for transfusion at the time of operation The pattent should
have a diet with an adequate protein content, breathing exereises, with the
especial object of obtaning maximum expanston of the bases of the lungs
should also be mstituted
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the bafloon mav be nlaced in the nesanhaams and fae th ¢ n cnacs o lann
t

fundus of the stomach, traction on the tube will lead to Ppressure on the
veins of the cardia and thus cut off the flow to the varices The Seng
staken tube combines both these methods, having ene balloon for the
oesophagus and snother for the stomach A balloon in the aesophagus
must be used with cautron and at least one example of mpture of the
oesophagus by its use has been recorded It seems safer, therefore, if the
bleeding does not cease by mulder methods, to use a gastric balloon with
tractron and for this purpose 2 Miller-Abbott tube will suffice It 1s not
egsy to mantain this traction comfortably, if the tube s fived to the cheek
or forehead by adhestve strapping 1t 15 hikely to cause pain where 1t presses
on the lip, or even cause ulceration 1n an unconscious patient, while restless
patients with neurophathy have been known to pull the tube out, even
with the balloon nflated  Most patrents will not tolerate these tubes for
more than two or three days, but as a rule this 1s long enough for the
bleeding to stop, 1f 1t has not done so by this ime more drastic measures
should be employed

The tendency has been, as with haematemesis from peptic ulcers, to
mstitute operative treatment catlier and the view 15 now expressed that if
the patient 1s bleeding so severely that the passage of a tube 1s necessary
an open operation should be undertahen  Tubes w1th mflated bags should
only be used as a temporary measure to control bleedmg while Jost blood
15 replaced by transfuston and the patrent 1s being prepared for operation

If as 2 result of previous mvestigations it 1s known that the portal ven
1s patent and the Iiver function 1s Y, an g P i
anastomosis may be done if the surgeon 1s comersant with this operation
Alternatively, the venogram may be done on the operating table and this
1s followed duately by the approp p , 1f there 15 no
clintcal evidence of hiver farlure and the portal vein 15 patent, a portacaval
anastomosis may be undertalen In such circumstances precautions
against the danger of hepatic coma are adwssable, blood should be washed
out of the stomach and out of the colon, glucose gren mtravenpusly,
and neomycin gnen by mouth as soon after the operatton as the patient
1s able to swallow

ed 46, had been 1n hospital a year previously with 2naemia

anc];laskl:esr:ilﬁm? an‘t‘f\us found to h:l\l:: a palivab]c Inver and spleen  She

had a sudden severe haematemesss, followed by 2 repetition a month later,

for which she was transfused with 4 pents of blood and a Sengstalen tuléc x'rll

serted for three days  Quly six days later she bled agam sev erely and the
tube was d and further fi gnen, mn the 3 ‘1;"‘0:
gram by intrasplenic mjection had shown 3 patent portal vein an amgﬁ
vances.  With the tube 1n place and a blood transfusion runaing =nm ol
Tance journey of more than 2 hundred mules was made, and 2 portac:
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exercised n the selection of the patients Poor selection probably
accounts for some of the disappointing results which have been
reported but 3f the indications laid down here are adhered to gratifying
results should be obtained  The pauent should preferably not be above
sixty years of age there should be no evidence of recent or rapid deteriora

tron 1n the function of the liver the patient should not be jaundiced and
the Liver function tests must be adequate  Any recent evidence of portat
systemic neuropathy should make one very cautious about advising the
operation and then 1t should only be undertaken if the patient 1s having
dangerous haemorrhages  As regards the Inver function tests the greatest
emphasis has been placed on the level of the serum albumin and we have
not operated on any patient who had a level below 3 0 gm per cent Re

versal of the albumin globulin ratio need not contra indicate the operation
if the albumin level 1s satisfactory  We have only used the bromsulpha

lemn retention test 1 cases where there has been considerable doubt con

cerning the decision but 1t 1s generally accepted that retention of more
than jo per cent after 30 minutes indicates that the venous shunt will
carry a hugh nisk In two of our patients who had been jaundiced a few
months before the operation suggesting at that time that there was active
hepatitis the jaundice recurred a few weeks after the operation and per

sisted for many months  The flocculation tests are not of great value from
the pomt of view of selection for operation but when they are abnormal
the nisk of post operative neuropathy 1s greater  However many of our
patients who have had gro ly disturbed flocculation tests e g a thymol
turbidity of 10 units have done well after the operation A raised serum
alkaline phosphatase level should not deter the surgeon but if st 1s high a

careful search should be made for any obstruction affecting the extra
henat mhlad st T oan o hekad w adl LT 1L o

and the level has remamed high after the operation

Techmgue

Anaesthesta The anaesthesta should be hight with the use of a short
acting relaxant drug as the right pleura will be opened positive pressure
will be needed to maintain expansion of the lung

Posttion. In our expenience the only approach which gives an ade
quate exposure of the portal vei 1s by a nght thoraco abdom:nal mesion
In a thin patient 1t may be possible to perform the operation from the
front but the increased vasculanty of the tissues around the common bile
duct renders this approach much more d fiicult

The patient should be tilted on the left side wath pillows under the right
shoulder and hip so that the antertor axillary Line 1s uppermost A table



CHAPTER Vii
PORTACAVAL ANASTOMOSIS

This operation was first used as an experimental procedure t animals by

Eck tn Russia sn 1857 (for translation—Child, 1953), and first apphed

to man for the relief of ascttes by Vidal ({1910} 1n France Foor resuits

followed these early operations and the method fell nto distepute  In
- 2 PR s r

i
vessel suture, the operatton as practised today came to be established
The appsoach through 2 night thoraco-abdommal nctsion, 2 first advo
cated by Satinsky (1948), was a landmark whuch has made alf the difference
to the ease and satety of the operation

Indications

The md for a portal have already been
discussed, and 1t has been concluded that a portacaval anastomosis gives
much better long-term results than 2 splencrenal anastomosis from the
pomnt of view of preventmg haemorrhage, and carrses no greater operanve
risk  Probably there i1s a greater maidence of neuropathy sfter this
operation, because st 1s more effictent as a shunt, and as the purpose of the
operation is to prevent haemorrhage, the nsk of this comphication should
be taken into consideration when considering whether a shunt should
be created  Having decided that this 1s the right fme of treatment, the
most effictent anastomosss should be performed

Before the aperation the patency of the portal vem must be demon
strated  This wrll probably have been done by means of trans splente
venography  If the spleen has been removed the best course ss to cmx:i
mence the operation by making the antenios part of the maston first, ax‘:
performing a venogram by tyection into 2 mesenteric yen of one of the
sesns of the great omentum I the venogram has shown say abstmcuﬁn
of the splenic sein, 1t 1s posctble that the anastomoss will pot dram v.}e
splemic part of the portal cirulation, and it would be wise to remore the
spleen at a prelimtnary or 2 second operation

Selection of patients
1f good results are to be obtained from the operation,
the smmediate mottality and the subsequent course, geex

both as regards
t care smwst be
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which permits a lateral tilt 1s an advantage, so that the angle can be adjusted
during the operation {Fig 41)

Incsion  This follows the hine of the eighth or minth b, and s pro-
Jected forwards beyond the costal margm for about 5 cm  The level of
the lower of these ribs should be chosen when the liver 1s much enlarged
A few of the anterior fibres of the latissimus dorst are divided, the external
obhique 1s split and the rectus sheath opened  About 12 cm of the b
are removed subperiosteally, and the corresponding costal cartilage spht
lengthwise (Fig 42) Further forward the imternal oblique and trans-
versalis muscles are tased and the peritoneum opened  The pleura 15
opened through the nb bed and the diaphragm mcised radually as far as
the bare area, vessels on 1ts surface being secured by stitches, one on each
side bemng left long to hold the diaphragm aside  This masion of the
diaphragm 1s ymportant as 1t allows
the hver to be displaced upwards,
giving access to 1ts under surface

Dussection of the portal tem The
next step 13 usually the most difficult
part of the operation, the exposure
and dissection of the portal vein  The
foramen of Winslow 1s defined
{Fig 43) but sometimes 1t 1s found to
hae been obliterated by adhesions
An ineston 1n the pentoneum 1s
carried backwards from the foramen l‘;:g # lM“hi’d "{ SPI}““‘"E
along the lower horder of the Inerm i, €53l carttage lengthyise

after removal of the mb This
the pouch of Rutherford Morison, sllows a more satistactory reparr

this masion should be about 1 cm of the costal margin
from the liver so that any vessels, and
there may be many collaterals 1n this fold of , can b lated

or hgatured without damage to the liver The pentoneal incision 15
carried down the postersor margin of the foramen of Winslow, across its
base and up the nght free margm of the lesser omentum to the hilum of
the hver, a branch mncision downwards over the inferior vena cava helps
to mobilise the duodenum

In some cases there are enlarged lymph nodes and many thin-walled
collateral vessels m the connective tissue along the portal ven, but 1t 15
unusual to find any nodes behind the ven, so that this structure 1s best
..... Tan o RO FRE A .

but also the gall bladder, the duodenum and adjcent retropentoneal
tissues  The common bile duct 1s retracted forwards and n many
cases does not come mto view atall  Large lymph nodes lying n the hne
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Fig 41 The position of the patient for a portacaval anastomess
The dotted hine marhs the hne of the mncision
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Fig 43 Portacaval anas
tomosis  Exposure of the
right free border of the lesser
omentum and the foramen

F of Wunslow

Vo

Fig 44 Portacaval anas
tomosis The portal sem
exposed m the margin of the
lesser omentum
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vem to ensure that the clamp 1s sufficiently tight before the ven 1s divided,
but if 1t 1s suspected that there 1s some clot 1n the vem 1t 1s better to cut
the vern across before the clamp 1s tightened so that any loose clot may
be washed out

"The vemn 1s now cleanly cut across just below the ligatures and washed
clear of blood If there 1s any recent clot present 1t 1s wise to release
the clamp to ensure that there 1s an adequate flow of blood  Before doing
this two stay stitches are placed m the cut end of the vein, so that its re-
tractron behind the duodenum s prevented, the end of the vein s then
compressed between the left thumb and index finger while the clamp 1s
removed  On releasing the grasp 1t will be seen if there 1s a good flow of
blood, and if so, the Blalock clamp 1s reapplied while the end of the vern
1s again compressed between the thumb and index finger  If there 1snota
good flow, clot may be removed by a
strang sucker, or by gall-stone forceps
passed along the vein (Fig 47) Itis
important to epsure that there 15 a
wide lumen before the clamp s re- 7
applied  If clot has been present 1 ml
{5000 units) of hepann should be
njected into thevern behind the clamp

A suable clamp (such as the
Satinsky clamp) 1s now placed so that
1t picks up part of the anterior wall of
the vena cava, and this 1s also aspirated
to ensure that the clamp has efficient Fig 47 Portacaval anastomoss
control (Fig 48) A vestical inc1sion  Method of removing blood clot
ts made 1n the vena cava, its length from the portal vein
beng half the circumference of the
portal vein (Fig 49) The anastomosts ts made with arternal sutures
using a continuous everting stitch, this being less likely to initiate throm-
bosss than a simple over and over stitch It s helpful to put a stay stitch
1n the outer edge of the masion 1n the mnferior vena cava to hold st aside
while the posterior suture line 1s being mserted The medial wall 1s
sutured first usmg a continuous everting mattress stitch and starting at the
top and when the suture has been pulled tight 1t 1s secured at the lower
end by a lock sutch {Fig 50) A fresh stitch for the lateral wall 1s tied
to the upper end of the medial walt suture, and when the sutunng 1s com
pleted 1t 1s secured to the lock stitch at the lower end  As soon as the
Suturing 15 completed the clamps are removed when as a rule there 15
hardly any leakage, light pressure on the suture line may e necessary for
a few minutes, but 1t 1s unusual for any additional stitches to be required
In many cases 1t 1s possible to see through the thin wall of the vena cava
the turbulence of blood caused by the portal mflow (Fig 51)

6—pH



Fig 45 Portacaval amas
tomosis  The portal e
has been freed, and hgatures
have been placed round 1,
and round s two mamn
dinssions

Y

P
Ligatura found right
branch of Portat Vein

Fig 46 Portacasal anas-
tomosis A Blalock clamp
has been placed on the portal
ven and the ligatures tied
‘The ven has been asprrated
to ensure that the clamp and
hgatutes are tight

Ligstures on branches
oF rore e \/
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Tf desired a second reading of the portal pressure may be taken at this

stage and before the wound 1s closed
taken for histological examunation

‘This should be from the surface of the
nght lobe well anay from the edge or
from the gall bladder, m order to ob-
tam a sample which 15 representatne
of the liver as a whole

Closure. Drainage of the pleura 1s
unnecessary, but a tube should be
mserted 1nto the pouch of Rutherford
Monson and brought out through the
antertor end of the wound and led
to an underwater seal It can usually
be removed on the following day

The diaphragm 1s repaired with in

terrupted  stitches and the pleura
closed by suture of the pertosteur of

a small portion of hver should be

Fig so Portacaval anastomo

sis. The posteror layer of the

suture using & continuous mat-
tress stitch

the b bed  The remainder of the incision 1s closed n layers
A blood transfusion will have been required during the operation 1n

Portacaval anisto

mosis  The completed anas

tomosts  the portal 1ein s

seen emerging from behind
the common bile duct

Tig st



Fig 48 Portacaval anasto-
mosis ‘The portal vemn has
been divided and a lateral
clamp picks up a portion of
the anterior wall of the vena
cava

Fig 49 Portacaval anasto-
mosss Incision in the wall
of the vena cava




CHAPTER VIII
SPLENORENAL ANASTOMOSIS

This was the first type of venous shunt to be employed during the period
of the revival of interest i vascular surgery which has taken place during
the last fifteen vears or so, for Blakemore and Lord’s first cases were treated
by removal of the spleen and the left kidney (1945), and the end-to-end
anastomosss of their respective vems It was not long before it was
realised that there was no need to sacnfice 2 healthy kidney and that an
anastomosis to the side of the renal vein was as effective  In our expen-
ence, however, 1t has not been such a satisfactory procedure as a portacaval
anastomosss, we have only employed 1t in those cases, mostly children
with extra-hepatic obstruction, in which the portal vemn has not been
suttable ‘The operation ttself involves the removal of the spleen, no
small item when there are vascular adhesions, the vein 15 not so satis-
factory as the portal vein for holding sutures and, especially in children, 1t
may not be large enough for a satisfactory opeming  On the whole, there-
fore, 1t 15 2 more formidable operation than a portacaval anastomosis, and
should be reserved for those patients sn whom the latter 1s not possible,
n whom the liver function 15 adequate (the same indications apply n this
respect as for a portacaval anastomosis, see Chapter VII), and 1n whom
the splenic vein s large 1t will be seen then that the numbers requiring
this operation are few, and mn fact during the last seven years we have only
performed tt ten times d with eighty-five portacaval

The operation 15 best carried out through a left abdomino-thoracte
mciston along the bed of the ninth or tenth b The patient 1s supported
with the antenor axillary ine uppermost It 1y a wise precaution to open
the lesser sac through the gastro-splemc hgament early i the operation
(F1g 52), and dissect out and ligature the splenic artery before the spleenis
handled  This reduces the vasculanty of the peritoneal folds which carry
collateral vessels There are two special pomts in the removal of the
spleen, the first 1s that much oozing may be avorded of the vessels in the
lieno-renal fold of the peritoneum and those passmg up from the spleen
towards the diaphragm are coagulated by diathermy before thev are
divided (Fig 53), the second 1s that the splemic vemn must be preserved
and handled very gently. Thevemiskept intact until all the other attach-
ments of the spleen have been divided, 1t 15 then secured by a bull-dog
clamp and divided, 2nd any blood distal to the clamp 15 washed out
Between 3 and 5 cm of the vein should be freed, and this may entarl
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most cases, 1n order to replace any blood loss  Duning the post-operatne
period a watch must be kept for a pleural effusion which may require
aspiration  The most sertous complication 15 the neuropathy which may
be preciprtated by the operation, the signs and treatment of this are dis-
cussed 1 a later chapter It has not been the custom to admimster antt

coagulants durmg the post-operatnve period and therr use s regarded as
uynnecessary
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CHAPTER Vill
SPLENORENAL ANASTOMOSIS

This was the first type of venous shunt to be employed during the period
of the revnal of interest m vascular surgery which has taken place durmg
the last fifteen years or 5o, for Blakemore and Lord’s first cases were treated
by removal of the spleen and the left kidney (x945), and the end to-end
anastomoss of ther respective vens It was not long before 1t was
realised that there was no need to sacrifice a healthy kidney and that an
anastomos:s to the side of the renal vein was as effectne  In our expert-
ence, howeser, 1t has not been such a f: procedureasap
anastomosts, we have only employed 1t in those cases, moslly chuldren
with extra-hepatic obstruction, n which the portal vem has not been
suitable  The operation itself nvolves the removal of the spleen, no
small item when there are vascular adhesions, the vemn 1s not so satis-
factory as the portal vemn for holding sututes and, especially in children, 1t
may not be large enough for a satsfactory opening  On the whole, there-
fore, 1t 15 2 more formidable operation than a portacaval anastomosss, and
should be reserved far those patsents in whom the latter 1s not possible,
1n whom the Iiver function 15 adequate (the same mndications apply in this
Tespect as for a portacaval anastomosis see Chapter VII), and in whom
the splenic vein 1s large It will be seen then that the numbers requiring
this aperation are few, and in fact during the last seven years we have only
performed 1t ten times compared with eighty-five portacaval
The operation 1s best carried out through a left abdommo-thoracic
incision afong the bed of the ninth or tenth nb  The patient 13 supported
with the anteror axillary line upp Itisa wise p to open
the lesser sac through the gastro-splenic higament early 1n the operation
{Fig 52), and dissect out and ligature the splenic artery before the spleen ss
handled  This reduces the vascularsty of the peritoneal folds which carry
coflateral vessels ‘There are o specml points i th: removal of the
ele o £l 0 * *the vessels in the
from the spleen
before they are
divided (g 53), the second 1s that the splenic vemn must be preserved
and handled very gently ~ The vein 15 hept intact until all the ather attach-
ments of the spleen have been divided, 1t 15 then secured by a bull-dog
clamp and divided, and any blood distal ta the clamp 15 washed out
Betwscen 3 and 5 cm of the vein should be freed, and this may entad
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Fig 52 Splenorenal anastomosis

Exposure of large collateral
vessels 1n the gastro splenic ligament

lieno
Splenorenal anastomosis Fxposure of the
rclr%al sl;‘old (ff pentoneum by drawing the spleen forwards
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Iigature and drvision of a few small tributaries coming from the tail of
the pancreas

The next step 1s the mobilisation of the kidney and the preparation of
its vemn  An mersion 1s made 1 the peri-renal fasciz and the kidney de-
Ivered from 1ts bed; the vessels of the hilum are next dissected out, and
to do this 1t 15 helpful to place a tape under the hilum and over the upper
and lower poles so that traction on the tape draws the hilum of the kidney
up into the wound (Fig 54} DBoth the artery and the vemn should be
dissected out as, if the artery 1s not oceluded while the anastomosss 1s being

Fig 54 Splenorenat anastomosss Drawing the kidney fornards by
means of a tape passed behind the hulum

made, the kidney becomes very engorged At least 3 em of the vein re-
quire to be 1solated, which may entail higature of one or two small tnbu-
tarles  Some surgeons use a small clamp which only occludes part of the
lumen, but owng to the size of the vem we have found 1t smpler to occlude
the vemn completely The actual anastomosts does not as a rule take longer
than twenty minutes, and we have seen no evidence of damage to renal
function as shown by post-operative pyel hy, when the
renal function has been controlled for as long as this  However, 1f more
tme 15 required 1t 15 advisable after twenty minutes to release the clamp
on the renal artery for a few seconds and thus allow some fresh arterial
blood to flow 1nto the kidney

When all 15 ready for the actual anastomosts, an encircling Ligature 1s
Placed round the renal vem close to the kidney or preferably one round
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Fig 55 Splenorenal anastomosis
Sutuning the end of the splenic
vem to the side of the renal vem
by a continuous everting sttch
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each of 1ts two main tributartes, and traction of thrs higature accludes the
vem A Blalock clamp 1s very suitable for the prox:mal end of the vem,
as 1t allows the assistant to hold the ven steady Before these are
tightened the bull dog clamp 1s placed on the renal artery A transierse
maision 1s made 1 the upper wall of the vein, the splenic vemn brought
down to 1t and the anastomosts 1s made with a continuous everting stitch
{Fig 55) 1f the splenic vewn 1s small 1t should be cut obliquely to increase
the stze of the lumen of the Vihen the 18 com
plete the clamps are removed and the kidney returned to its bed, making
sure that there 1s no kinking of or pressure on the splenic vemn (Fig 56)
‘The wound 1s closed with a dramn down to the region of the anastomosis
for the first twenty-four hours

The post operative management of this operatton 1s the same as that
after a portacaval anastomosts

e
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CHAPTER IX
DIRECT OPERATIONS ON THE VARICES

1 Injection therapy This was introduced by Crafoord and Frenckne:
(1939) who used a sclerosing solution jected through a needle passed
down an oesophagoscope  When the size of these vessels 1s noted at an
operation 1t must be realised that the prospects of getting adequate throm-
bosis by this method are remote, the method has been used very little
during recent years  Macbeth (1955) reported hus results m 30 patients
but when the difficulties of g the p are dered 1t 1s not
easy to judge the value of this method  Repeated passage of the oeso-
phagoscope 1s necessary, his patients having njectsons on the average on
five separate occastons  He ads ocates remosal of the <pleen 2s an adpunct
to injection therapy

2 Portal-asygos disconnection or gasiric transecion  Tanner (1950)
described an operation which was intended to du ert the portal blood from

the dangerous area of the pt 1 varices, this d of dividing
all the venous channels in the wall of the body of the stomach, the lesser
and the gastro-spl ligament above the level of the lme of

section of the stomach, which he divided across completely and resutured
(Fig 57) Later Tanner (1958) added the freeing of the lower § cm of
the oesophagus and upper 5 cm of the stomach of all their vascular con-
nectrons, for injection specimens had shown that blood was sull reaching
the varices by vems around the cardia, this revised operation has been
done by hum m 11 cases which were bleeding at the time with early
control in every case  In theory this s a good operation, but it 1s difficult
to perform, particularly if there are vascular adhesions to the stomach and
spleen, and the venous channels tend to reform across the line of suture
In order to present this Meredmo and Dillard (1g55) have suggested the
Iterposttion of a segment of jeunum between the stomach and oeso-
phagus, but as the pressure i the jejunal vens 1s high 1t hardly seems that
the prospects of fresh anastomoses would be lessened by this procedure

3 Oesophageal transection  In view of the technical difficulties some-~
times encountered mn makmg 2 portal-azygos disconnection by the
abdominal route, I have carried out 2 number of similar operations through
the left pleural cawnity, transecting esther the lower end of the oesophagus
or the fundus of the stomach after meision of the diaphragm  When
his route caré 1s taken st the same tme o

transecting the stomach by tl
ro-splene diga-

divade the upper ends of the lesser omentum and the gast
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ment as 1n the operation devised by Tanner In the majonty of cases,
howeser 1t 1s the oesophagus which has been transected  This1s a simple
and safe exceptwhen asan fork

It may be said that the veins are disided too high up above the pomt where
rupture occurs  This 15 a vahid argument, but 1 fact the results of oeso
phageal transection have been no more unsatisfactory, 1n fact a little better
than operations on the stomach  Though fatal haemorrhage does occasion-
ally occur from vanices in the fundus of the stomach, this 1s rare when
compared to the risk of bleeding from the oesophagus It 15 probable that

Fig 57 Gastric transection with remos al of the spleea

The transection i1 made about § ¢m_below the cardia

and all vessels 1o the upper thurd of the stomach are
dinded

some of the varices below the line of section become thrombosed as a
result of stasis of their contamned blood after the section  In the carher
€ases 1n the series the oesophagus was divided completely across just above
the diaphragm and resutured, but after a time 1t was appreciated that nearly
all the vanicose channels ke 1 the mucosa and sub-mucosa, and 1t was
VYery unusual to find any 1n the muscular coats  There was therefore no
pomnt ;m dividing the muscle, so that in many of the cases the muscular
coat has been split lengthwise, and only the mucosa and sub-mucosa
divided honzontally and resutured (Fig 58) At the same time any large
“essels on the outer surface of the lower cesophagus are ligatured

The techmique 13 as follows 'The left pleura 1s opened through the
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rib-bed of the eighth or ninth nib, the pleura over the oesophagus meised,
and the lower 5 cm of the oesophagus mobilised and lifted from its bed
by tapes A light clamp 15 then placed across the lower end immeduately
above the diaphragm, the muscle mcised longitudunally for about 5 em
and the mucosa, which separates easily from the muscular coat, 1s Tifted
out, cut across transy ersely and resutured by a contipuous catgut stitch
The clamp 1s then removed and any bleeding points at the lower end are
underrrun by catgut stitches A few sutures bring the muscular fibres
together and any large veins on the surface below the les el of the section
are also underrun by sutures The oesophagus s then replaced mn the
medastimum, with a few stitches m the mediastinal pleura, and the chest

{2) The muscle 13 split for about § cm
a and submucosa are cut across
d with a catgut stutch.

Fig 58  Oesophageal transection
(b)gThe mucosa 15 esposed (¢} The mucos:
(d) The mucosa and sub T

closed, with or without a temporary dram, dependmg on whether all
oozing has been completely stopped

\then : gastnic transection 1s carried out through the thorax, 2 hx;‘ndm‘l
meision 1s made n the diaphragm leaving the fibres around the ocst;’p zie:‘
hiatus  'The fundus of the stomach 1s then drawn up and drsaded ““mc
clamps a little below the cardia  After diviston of the upper short g:wnd
vessels and the upper end of the fesser omentum, the stomach 1: rcsll)ltunn
1n two layers and then the diaphragm and the chest wall ﬂo:: pcrfo:m c§

tion, bet

the last few years this operation has, with one exception, »
only in ch:‘l‘dzen n whom 1t was thought that cesophageal transectton mig
lead to some stricture formation o under thee

Oesophageal or gastnc transection has been :u:[mf':uﬁ'st nder heee
circumstances n patients who have had serious bleeding
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was no vein sutable for an anastomosts (Fig 59) second if the Inver function
was dered too poor for an or third m patients who had
had evidence of portal systemic neuropathy It may also be advised in
patients who are above the age level at which a venous shunt can be
recommended

4 Ligature of the warices  Boerema (1949) described as an emergency
operation incston of the ph length by a left 1

v . =
e * -r
i’ Al
o -t

-
E—
¥
Fig 59 Trans splenic venogram m a patent with extra
hepatic obstruction _although the splemic e was patent 1t was
d too small for a spl 1 and an oeso
phageal transection was done Note the collateral arculation
fills the left subcostal ven

SERUGS anastomosss after only a short nterval

5 Mediastinal packing  This operation was suggested by Garlock and
Som (19,6) as a means of promoting ascular adhesions on the outside of
the oesophagus which might drain the blood aw ay from the varices mside
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CHAPTER X
PORTAI SYSTEMIC NEUROPATHY

It 15 only i the last fess vears that st has been shows that some of the
neutologcal symptoms which are found m cases of Iver disease are due
to the shunting of portal blood direct 1ato the systemue circulation, whence
it seaches the brasm before 1t has passed through the Iner (Sherlack et ol ,
1954)  As the treatment of portal by pertension which 1s advocated -
cludes metheds which increase the volume of blood which by~passes the
Jver it 1s only to be expected that these neurological effects may follow
such treatment (McDermott of af 1954)  Although these manfestations
do 1t fact occur 1n many pattents who hase had no operation, and are due
te the natural collaterals which have developed, 1t has been found that they
are the most sersous complication of the shunt operations It follows
therefore that the surgeon must consider ths nisk tn each particular case
sf operation 1s aduised, and must be able to treat the complication if 1t
anses durmg the post-opesstne period It thus occurs thot the mose
effictent the venous shunt i divesting bload from the dangerous varces,
the greater 1s the nsk of neurclogical complications  There can be no
doubt that an end-to-side portacaval anastomosss, which diverts all the
portal blood from the liver, s much the most efficrent as a means of pre-
venting haemorrhage from the atimentary tract sn cases of portal hyper-
tenston, but it carrtes a Breater xish of neuropathy than the less efficent
splenorenal anastomosts  The difference 1s such that some wters hae
xdvacated a splenorenal 1f the splemc vein s Jarge, i prefer-
ence to the portal vem-vena cnva type of shunt  Wath this argument 1
cannot agree, for if the patient’s hfe 13 endangered by haemorrhage, the
most efficient operation which wall prevent that haemorrhage should be
employed, tf the patient has haid evidence of neuropathy before operation,
then 1t 1s probably umwise to add 11 any way to the venous shum'and an
alternatnne operation on the varices would be wdicated  Patients w h:sc
Iner functinn 1s poor hase z greater tendency ta this type of neuropathy,
and this 1s an argument n fasour of himuting shunt operstions to l‘”““(‘;‘s
whose liser function has not deteriorated 100 far, as Jaid down m the inds-
cations for the operations i Chapter VI

The precise nature of the tovic substattce or 8
effects on the bram has not vet been determmned

symptoms ble those of
patients have raised blood ammoniz levels, but this has not been a con

whstances which cause these
In some respects the
and many of the
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Actordmg to Summerskill ef o {1956) the blood ammonsa level 1
usually ratsed and in the cerebro-spmal fuid increase 1 both the ammonta
and glutarmine levels are constant findings  The electroencephalogram
shows stowing of the dommant rhy thms and seregular wave patterns

Factors which precipitate an attack are ether 2 large protesn meal or a
gastro oesophageal haemorshage which has the same effect m tntroducing
protem nto the ahimentary canel  Some patients can tolerate a Jow
protesn diet but show symptoms when this s rased above a certam level
Thewr tolerance of protein may not remam constant and probably depends
on vanations in thet Iner functton

In the first 8o patients of our seres of pottacaval anastomoses fieuro-
logieal complications have been noted in 8 cases duning the eacly post-
operatnve period, all 4 pattents wha have died while still i hospital have
succumbed from this canse, 1t 13 possible that wath our present knowledge
of the zetology and the treatment avaslable, some of them might have been
saved

Two patients, aged 38 and 31, became comatose on the day following
operaton, the older patient never fully regamed consciousness and died
on the thirty-first post-operative day, no definite cerebral changes bemg

found at autopsy  The younger patient who also had bronchiectasss, re~
v 442 e L o maima an the Afth dav and wis mahing Food progress until

died four days later The third fatal case, a man of 45 years who nad
extensi e thrombosis i hus portal system had a small haemorrhage on the
fifth post opesative day and relapsed mto coma, dying two days lates
The fourth a woman of §7 yesrs showed no abnormal signs for four
days but then became drowsy and remamned mvary g stales of constions-
ness until she died 1n coma six weeks after her opesation In one case theee
was a baut of coma which lasted from the third to the fifth post operatne
day and the patient has shown no sign of any recurtence, another case hai
sntermittent coma for three months, but then fully recovered and died o

an unrelated cause {ruptured aortic aneurysm) tho years Jater ﬁs‘»
example of the danger of blood i the mtestine 1s gven by a man who

noaslt fn ryaaea gfter hus Dortacaval undervent a g: ;

operatton  Eser since, he has had to restrict his protesl st v a
hable to get* gddy and famung™ turns - Light panents sfter p;n;gf;e
anastomoss have had episodes of neuropathy after they returse A of'
In two, severe attachs leading to coma have happened within ;L &“x yzzme
leasng hospital, and patients should be warned agamnst cel bcbra ;r:‘g the
accasion by a large protewn meal, m nether ease Jias there been 2ny

curtence, thaugh they have both been followed far two years
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Treatment

As some of the patients who have had portal systemic neuropathy have
had normal liver function before operation and have been able to take a
high protetn diet caution should be exercised m the early post operatne
course of all patients who have had a shunt operation  They should start
with a very low protein diet but if all1s well this can be increased by about
5 gm protemn a day until they are on a normal diet If any signs of
drowsiness or unusual mental behaviour appear a proten free diet should
be at once reverted to and if the symptoms disappear the increase may be
triedagan  If the state of conscrousness deteriorates more active measures
must be mstituted  The colon should be washed out and an enema given
m order to remove the protem n the alimentary canal as quickly as
possible 1f there 1s a possibility that haemorrhage into the stomach has
occurred a stomach tube should be passed and the gastric contents
aspirated  The patient should also be given an antibiotic 1n order to
abol sh the bacterial activity 1n the intestine  at first aureomyetn was given
oo 1 1

- - '
N 0T = on -
'

I
may help to prevent put t and n the
patient 1t may be necessary to zsplmte secretions from the trachea  Intra
venous fluids may be required 1 order to maintam flud balance  Walshe
(1956) has recommended the use of intravencus sodium glutamate 20 gm
m a litre of saline on the basis that this substance removes ammonia by
converting 1t 1nto glutamine we have used 1t on a number of occastons
but are unable to convince ourselves that 1t has any specific action

There are some patients who find themselves unable to take a diet con
tanmng a normal amount of protein and as a result of restriction of protein
mtake feel some lassitude and are unable to do their work such patients
may be able to tolerate a fuller dret 1f they are kept on a small maintenance
dose of aureomyctn or neomycn and 1t 15 worth giving this a trral

When advocating a shunt operation the nsk of portal systemic neuro
pathy should always be kept in mmnd 1n some patients who have had
severe haemorrhage 2nd for whom a shunt 1s likely to be the only way of
Preventing a recurrence this nisk will have to be taken 1n others the nisk
may seem too great At the moment this complication provides the
(gremst anxiety concerning this method of treatment of portal hyper

ension




92 PORTAL SYSTEMIC NEUROPATHY

REFERENCES
Prosseanr @ B Mreorre T L aad Bonare F fraced “Effect of 5-Hydroxy-
Coma” " Prov Sec

[ . - -~ L Y PN

aw

Daw Tt

McDerviort, W V, ADNS, R D and RiopeLL, A G (1g53) “Ammonn
Metabolism 1 Man ”  4nn Surg , 140, 539554

SHERLOCK, S, Svnverski, W H T, WmTE,L P and PHE.\R,E A (1954)
*“Portal- S)stemanc“ phalograp of Liver
Disease ™ me't 2, 453457

SummerskILL, W H J, Davipsoy, T A, Sueriock, S and STEER, R E
(1956) * The Neuropsychmmc S)ndrome zssocmcd with Hepatic
thosns and an Extensnve Portal Collateral Circulation ”*  Quart § Med

“ALSHE, J ]\I (1956) “Hepatic Coma ™ Post Grad med J, 32, 467-472



CHAPTER Al
PORTAL HYPERTENSION IN CHII DREN

Portal hypertension presents 2 number of special problems when 1t occurs
m children so that the subject deserves a chapter to itself It has already
been mentioned that 1t 1s the most common cause of haematemes:s in this
age group and any child who has this symptom must be fully investigated
with this in mmd Tt 1s found 1n practice that in the great majonity of all
cases of portal hypertension the lesion starts as an intra hepatic obstruction
but to this children are an exception owing partly to the relative ranty of

W Ext 2 hepat c obst uct on 30 cases

20 D3 fntra hepat c obst uct en 121 cases

B Intra and ext a hepat c obst uctlon 8 cases

P © Doubtivl 1 case
g
21
Sz
k)
3¢
56
<4
2

D4 59 10 14 1519 20 24 25 29 30 34 35 39 40 44 45 49 50 54 55 35 60 64 65 69
Years
Fig 60 The age at which haematemesss first occurred 1n 160 patients  There
1s 2 preponderance of cases of extra hepatic obstruction below the age of 15
years

ctehoss of the liver at this age  The other most important factor 1s the
frequency of thrombosis of the portal vein n children giving nise to extra
hepatic obstruction  There are 2 number of cases on record 1n which there
has been  definite history of umbilical mfection and 1t 15 presumed that this
hasled to a septic phlebits of the umbrlical and portat vems, but in many
Cases no such hustory can be obtained yet m my sextes 1t 1s not until the
fourth quinquenmzm of Iife 15 reached that the number of cases of
hacmorrhage due to mtra hepatic obstruction exceeds those due to
obstruction of the portal ven outside the liver  As a result of this dis
tinction treatment 1s a much greater problem mn children 1n spite of the
fact that they have no disease of the lives

Figure 60 shows the age at which the first haemorrhage occurred 1n 160
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CHAPTER XI
PORTAL HYPERTENSION IN CHII DREN

Portal hypertension presents a number of special problems when 1t occurs
1 children, so that the subject deserves a chapter to itself It has already
been mentioned that 1t 1s the most common cause of haematemests 1n this
age group and any child who has this symptom must be fully inyestigated
with this in mind It 1s found 1n practice that in the great majonity of all
cases of portal hypertenston the lesion starts as an intra hepatic obstruction,
but to this children are an exception, owmng partly to the relative ranty of

W Extra hepatic obatruct on 30 cases

O tntra hepat c obstruct on 121 cases

» B fntra and extra hepat c obstructon 8 cases

o [ Doubttul 1 case
5 16|
2
S
Ty
2
Se
24
2

04 59 10-14 15 19 20 24 25 29 30 34 35 39 40 44 45 49 50 54 55 59 £0-64 65-69
Years
Fig 60 The age at which haematemes:s first occurred 1n 160 patients  There
18 2 preponderance of cases of extra hepatic obstruction below the age of 15
years

curhosis of the lver a this age  The other most important factor 15 the
frequency of thrombosss of the portal vein in children giving nise to extra-
hepaticobstruction  There are a number of cases on record in which there
has been 2 definite history of umbitical infection and 1t 1s presumed that this
has led to'a septic phlebitis of the umbilical and postal vemns, but in many
cases no such history can be obtained, yet in my sertes 1t 1s not until the
fourth quinquennium of lfe 1s reached that the number of cases of
haemorrhage due to sntra-hepatic obstruction exceeds those due to
obstruction of the portal vein outside the hver  As 2 result of this dis-
tinction, treatment 15 a much greater problem m children in spite of the
fact that they have no disease of the hiver y

Figure 60 shows the age at which the first haemorrhage occurred in 160
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years later The 4 patrents with congenital fibrosts assocuated with
proliferation of the bile ducts asdescribedon p 21 did wellafrer 2 portacaval
anastomosis, 1n children with haematemesis from varices and a hard In er
this condition should be suspected, and as 1t seems that the function of the
Inver does not deteniorate, the operation of portacasal anastomoss 1s
strongly indrcated, and should be done before secondary thrombasis
occurs 1n the portal vein

O .t L e I

anastomosis was performed  After six months the spleen was no longer
palpable and during the subsequent four years she has led the normal hife of
a schoolgirt  The hustology of the fner 13 depicted 1 Fig 61

In the cases of schistosomasis and bepato lentscular degeneration, a
portacaral anastomosts has prevented further haemorrhage for periods of
stx and one year respectively since their operations  The other § cases
were considered unfit for a venous anastomos;s m view of the poor iner
functton 1n 3 cases, and because there was thrombosis i the portal and
splenic vems n the other 2 Four of them are known to have died  Asnt
15 not always realised that panhents with congenial absence of the bile
ducts can sunive for 2 number of years, the following case 1s quoted

R L was admitted to hospatal at the age of 6 wecks, jaundice having been
nated at 3 weeks, but hus stools had always been pale ~ At a laparotomy the
all bladder was shrunken and no comsrion bile duct was found \'{r'ﬂ ihs

LY

- T e mace Af the amabN LLE Ll v ao v

bile ducts in the
scha casetheliver
€ hypertenston

The 26 patients with evtra-fepatic obstruction have on the wholeshown
d: One patient wha had portal pyratsma
r, she has had a splenorenal
and has d well for

Another pattent, a boy who has a strcture of the
go and

PP results of
at the age of 15 started bieeding tn
and au b 1

one and a half years
portal vemn (Fig 8), had 2 splencrenal anastomosrs five years 2

remans wefl A thid had pneumococcal pertomitis at the age 't;‘f 7
months, and probably at that time had portal vem thromboss  Two
years later hus spleen was much enlarged and he had hys first haemtem;s;‘sc.
bleeding continued at frequent 1ntenals for the next two mond}s an he
died at the age of 2} following 2n exploratory operation, his ner ¥

o years fate
tr:
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Fig 61 Histology of the lnver i a case of Congenttal
Fibrosts

() Low powet, showing many large brle ducts m the
portal tracts and scarcity of portal vens X 3
®) Hnghcr power showing bile thromb i the sms]lcr
bile ducts  x 70
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normal but the portal vein was represented by a spongy fib,
rous |
altr}II‘:ugh 1ts branches in the Iner were norm'j pomey > eament
e ages of the remaiming 23 at the time of onset of h:
shown m the following table * emorthage e

AGE oF ONSET OF HAEMORRHAGE
IN 26 PATIENTS UNDER THE AGE OF
20 WITH EXTRA HEPATIC

OBSTRUCTION
Age of onset Mo of cases
2 4
3 I
4 1
5 2
6 3
7 1
10 4
It I
12 2
14 b3
1
] :

In none of these could any cause be traced but one cluld had had an acute
suppuratrve arthutis of the hip during the first week of Iife and this
may have been due to umbrlical sepsis another child had acute osteo
myelitis of the humerus when only a few months old and 1t 18 possible
that his portal thrombosis occurred during that illness The portal
vem m each case was replaced by a cavernous mass and mn many the
splentc vemn was also thrombosed In 4 the spleen had been remosed
and 1n every case but one the bleed ng has recurred  Fig 62 shows the
fate of 18 of these patients who have died or who have been followed for
more than five years from the time of therr first haemorrhage It will be
noted that 7 of them are dead and the younger the age at first haemorrhage
the mare serious the outlook  Six patients who had splenorenal anasto
moses when under the age of 10 have all had recurrence of bleeding
In this group nine venous anastomoses have been performed but the
only ones which have so far proved satisfactory are four done 1n patients
who had therr first haemorrhages at 14 17 18 and 18 years respectnely
None of the splenorenal anastomoses 1n smaller children have remained
patent  Srxteen patients with extra hepatic obstruction who fall i this
age group have had transection operations either of the oesophagus or
stomach all these patients except one had had 2 previous splen:ctom);
or splenorenal anastomosts and the bleeding had recurred From z;
these accounts it appears therefore that the outlook for a chid wn
portal hypertenson with extra hepatic obstruction 1s poor unless there 1;:
sutable wide vein in the portal system to which an anastomosis can
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AGE2 4 6 8 1012 4416 48 202 2426 2 30
P
&h

et
AwVenous o
L=Splanic artery igature T=Gastric or oesophegual trantaction

Fig 62 The fate of eighteen patients with extra-

hepatic obstruction who had their first haemorrhage

before the age of twenty, and wha have been follawed for
five years or more, or unt! death

made, this 1s most likely to be a splenorenal anastomosis  If the splenic
vein 5s small, the operation 1s not worth domng  Makeshift anastomoses
using other vessels have nearly alnays ended in failure  Direct operations
on the oesophagus or stomach offer the best hope in such patients
In children with mtra hepatic obstruction the outlook, as n adults,
depends on the function of the liver, but if there are large varices, or
there has been bleeding and the liver function 1s reasonably good, an early
15 strongly 1nd: d before secondary thrombosis
occurs m the portal vein  Delay may mean that the only possible vern for
an anastomosts becomes occluded, and the only opportunity of reducing
the portal hypertension 1s lost
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CHAPTER XiI
RESULTS OF TREATMENT

It has been posnted out how difficult 1t 15 to judge the results of any form
of treatment for portal hy pertenston, there are so many factors to be tahen
oo consideration  The question can be simphfied te same extent 3f
haemorrhage 1s regarded as the md for operative L for m
that case freedom from further bleeding cart be taken as the mamn indica
tion of successful therapy  Aganst this, howeer, must be set any ather

q of the op the diate mortahity, any adverse effects
on hver function, the incrdence of neuropatby and the long-term survisal
This can be conssdesed agamst the background that, without surgical
treatment somethtng over 5o per cent of patients with ntra-hepatic
ebstruction will die within a year of their fitst haemorrhage, and Shumaker
and Kung (1952) found that four aut of five children with extra hepatic
obstruction who had no operatis ¢ treatment were dead vithm a few months
In Chapters Vi1 to IX many of the methods of treatment which hase been
advacated were descmibed, st s unfortunate that in only ane of these
methods have reports of an adequate follow-up been reported, so this will
be considered first

Portal.systemic anastomosis

The smmediate mortahty of this operation depends very largely on the
selection of the cases, when the operation has been perfarmed i the
presence of poor Inver function the risk 1s considerable  Thus Blakemore
(1952) found a post-operatne mortality of 37 § per cent 1 16 patsents
whose serum albumn was befow 3 gm per cent and 46 8 per cent 1 32
patients who had ascites which had not responded ro medical treatment
This contrasts with an early mortality of 17 7 per cent in s first 135
shunt operatsons ot all types when the serum albumin was above 3 gm
per cent When the operation w2s performed for extea-hepanc ob-
struction the overall operative martality was only &g per cent compared
with 21 g per cent m the intra hepatic obstruction cases In s grovp
the most common cause of death was hiver fadure, which seems to snclude
portabsystemue neuropathy, the other major cause was Dprmm; hnemtohr-
rhage which was more serious m the splenorenal anastomoses ¢ a;z n; ! e
portacaval operaions  Less common causes of post operative hata ra:x
bare been hrombosts, an gast aemor-

shage
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Three patients have died of unrelated disease and 4 others have died of
Irver fasture
Tn 4 recent survey of all the patients who had had end to-side Dortacaval

puot  bome of the women have gone through successful pregnancies
About 10 per cent have some aukle cedema and menstrual arregulanties,
these probably being a feature of their disturbed liver function In a few
cases the Iiver disease 15 steadily progressive, particularly if the cause 15
not removed, those patients with haemochromatosis or Wilson’s disease

e sice It of DEATHS

me since

Operation |Gases | 1 | 208 | 3ra | 4tn ] 5h | 6tn | 7eh | Surwwors

year | year | year | year [year | year | year

Underlyearl 20 | 1 | 19
1 year | 16 | t N 15
2years | 7 7
3 years 10 1 1 2 ()
dyears | 14 | 1 2 1"
5 years 8 2 1 6

6 years 8 o 1 &

7 yeors 2

ToTAL | 85 | 7 ll‘ ! | |

Fig 63 The surinal of patients who have had end to side porta-
caval anastomoses

tend to run a slow downhill course, and the same happens to those
alcoholics who do not mend thesr ways
Frgure 63 shows the survival rate of 85 patienas who had end to-snde
portacaval anastomoses, and Figure 64 gives the results of those pnt}cr;]ts
who were operated on more than five yearsago  The :xppe:mnccz;1 the
anastomosts 1n 2 pateent who died three years after her operation 1s 566 own
n Fig 65, and the venographic changes n another patient tn Fig .
Studies of hiver function 1 most cases show no deterroration after the
the I and thromt penta tend to persist but often
f
1n 3 less severe deg;ec In all cases the spleen has become reduccdt ;ln
size and 1n about half 1t becomes impalpable two or three years after the

operation
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Fig 65 'The appearance of the portacaval anasto

mosts as seen from the caval side 1n a patient who

died of a ruptured aortic aneurysm three years after
her portacaval anastomosis

Transect:on operations and direct operations on the varices
Though the immediate mortality of these operations 13 low, whether
carrted out through the abdomen or thorax they are not nearly so efficient
as a patent shunt in preventing further bleeding, the operation, howeser,
carries considerable risk when performed as an emergency procedure in
the bleeding patient  Thus all 4 patients on whom the writer has carrted
out oesophageal transections as emergencies have died, but there has
been no operative mortality amongst the 36 patients on whom 1t was
an elective procedure  Linton and Ellis (1956) however, saved 15 out of
20 patients on whom they carnied out emergency suture of the vances
The long term follow-up of these cases 15 also not encouraging though
better than the expected survival if no operatne procedure was under-
tahen  In my own experience half the patients have had further bleeding
but usually 1t 15 not so frequent or sertous as before the operation, though
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Fig 66 Trans splenic portal venograms {a) before
and (b) after a portacaval anastomosis the time mter
val between the two plates 13 1n each case 3 seconds
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After the anastomosis the splenic vemn clears more
quickly and no opaque medium enters the collaterals
—
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Fig 67 Shots from a ciné angiogram taken with an 1m;|:§: :c:::{i’e;
Tfans splemic venography m a case of intra hepatic o
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(%) o

days after an end to side portacaval anastomos s  (Same patient as
Fig 39) Tn all shots from (4) onwards the vena cava can be scen
but a Little opaque medum stll enters the tortuous lcft gastrc vein
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Injection of the varices

Most surgeons who have given this method of treatment a ! have
abandoned 1t owing 1o the poor results and very fen long-term successes
have been reported i the literature

To sum up, we may conciude that the best treatment has been shown
clearly by the results to be a wide portal systemc anastomosis using either
the portal or the splemic veins  These operations, unless carried aut with
meticulous care, are likely to fait owimg to thrombasts 1 the neighbour-
hood of the anastomosss, and they should onfy be performed by surgeons
with expenence of the technique of vascular sutures The msk of
occlusion 18 much greater than in the anastomosis of arteries  This hne
of treatment however, does carry the 11k of neuropathy which 1s occaston-
ally quite disabling or may lead ta lesser personality changes, and this
risk has to be compared with the prospect of reasonable freedom fram
further haemosrhage  If neither the portal nor the splemc ven s available
Dbecause they are occluded, direct operations on the vances in the oeso-
phagus or stamach or a gastric transection are worthwhile, but there x5 at
present no one procedute which can be smd to gne results definuely
better than the others A careful study and assessment of the long term
results of these operations 1s needed duning the commng yeacs before the
question can be solved  In the meantime there 15 much scope for further
study of the pathology of the Liver, for i so many patients the prognosis
depends on the funcuional capacity of this organ  It1s posuble that steps
to prevent umbiltcal sepsis may reduce to a limited extent the thrombosts
of the portal ven which occurs 1n infancy and which leads to such tragic
consequences as the children grow up
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