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Progress report

Portal circulation and portal
hypertension

During the last 25 years, there have been important developments in
visualising the portal vein, in examining its contents, and in measuring the
pressure of blood flowing within it. Radiologists have set the scene and now
is the time of the scanner. These technical advances have been applied to the
diagnosis and treatment of patients with portal hypertension, and many
ingenious surgical techniques have been proposed. The problem of successful
treatment of the patient with bleeding oesophageal varices and cirrhosis of
the liver, however, has not yet been solved. This report discusses the portal
vein in terms of pressure, flow, and regeneration factors. Portal hyper-
tension is classified and methods of relief are discussed.

Methods of visualising the portal vein

RADIOLOGICAL TECHNIQUES

Peroperative injection of contrast material directly into portal vein or one of
its tributaries
This method has the obvious disadvantage of necessitating surgery. Filling of
the portal system can be so great that interpretation of anatomy is difficult.

Splenic venography
This is simple to perform. The portal system and collaterals are seen particu-
larly clearly and the portal pressure can be measured at the same time through
the splenic needle. The small risk of haemorrhage from the splenic puncture
is a disadvantage. Abnormal blood clotting or deep jaundice are contra-
indications.

.Selective visceral angiography
The coeliac axis is catheterised via the femoral artery with a pre-formed
opaque catheter and the injection of a bolus of radio-opaque contrast
material'. The portion of contrast material that flows into the splenic artery
returns through the splenic and portal veins and produces a splenic and portal
venogram of variable quality. Similarly, a bolus of contrast material intro-
duced into the superior mesenteric artery returns through the superior
mesenteric and portal vein, which can be seen in radiographs exposed at the
appropriate intervals. The portal vascular bed is not seen so clearly as with
splenic venography. Because splenic venous blood may be diverted into large
gastro-oesophageal collaterals a splenic venogram may occasionally show a
non-filled portal vein, even though the vein is patent. In such cases, a mesen-
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Portal circulation and portal hypertension

teric angiogram will determine whether or not the main portal vein is, in fact,
occluded.

Visceral angiography has the additional advantage that the hepatic arterial
system can be seen, so allowing space-filling lesions in the liver to be identified.
A tumour circulation may help to diagnose primary liver cancer or other
tumours. Knowledge of splanchnic and hepatic arterial anatomy is useful if
surgery is contemplated. Haemangiomas and arteriovenous aneurisms may
be identified. A disadvantage is that the portal venous pressure cannot be
measured.

Umbilical vein catheterisation
The umbilical vein of the adult can be reopened, and catheterised, so allowing
access to the left branch of the portal vein and hence to the portal-venous
system2,344. Because the technique is not easy and the failure rate high, it
demands the services of an experienced team. The procedure fails if there has
been previous upper abdominal surgery.

Perhepatic catheterisation
The portal vein may be entered through the liver substance5 6,7. A catheter
over a needle is introduced percutaneously into the liver. The needle is then
advanced under image intensification in the direction of the portal vein. The
needle is removed and the radio-opaque catheter gradually drawn back, with
suction applied, until blood is freely aspirated. A test injection of contrast
medium will confirm the position of the catheter in the portal vein or one of
its branches, and the catheter is then advanced over a guide-wire as far as
possible along the splenic vein. The catheter may then be directed into
various branches of the splenic and portal vein. Contrast material can be
injected and a portal venogram obtained. This technique is not as safe as
other methods. It is usually combined with therapeutic sclerosis of the portal
venous gastro-oesophageal collaterals8.

Ultrasound procedures
These have the advantage of being rapid, non-invasive, and safe. The rela-
tively inexpensive grey scale ultrasound may be used to visualise the portal
vein at the hilum of the liver9. A normal portal vein is easily seen, while an
incomplete or recanalising vein is irregular and reduced in diameter, and a
thrombosed vein is not detected. The more costly whole body scanner (EMI
scanner) using computerised axial tomography allows better definition of the
portal vein. With either technique the visualisation of the whole portal
venous tree is not as good as with techniques such as splenic venography or
splanchnic arteriography. The collateral circulation is not well shown and
pressure measurements are not possible.

Pressure recordings

In any patient with portal hypertension the actual height of the portal venous
pressure must be recorded.

METHODS OF RECORDING

Intrasplenic puncture
This is the most convenient technique,
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Operative portal pressure measurements
These measurements are unreliable, as they are affected by the anaesthetic,
blood-loss, position of the patient, and duration of the operation.

Umbilical vein catheterisation
This procedure allows the pressure in the left branch of the portal vein to be
recorded3'4.

Transhepatic portal catheterisation
This procedure allows the pressure in the main portal vein to be measured.
A thin needle can be used with safety5.

Wedged hepatic venous pressure (WHVP)
This well-established technique of measuring sinusoidalvenous pressure is now
performed less often. It is time-consuming and is being replaced by the
splenic and transhepatic techniques. It continues to be useful in distinguishing
presinusoidal from intrahepatic portal hypertension. Hepatic venography is
essential for the diagnosis of the Budd-Chiari syndrome10. The height of the
WHVP has been used to distinguish chronic active from chronic persistent
hepatitis"1.

Portal venous circulation

TECHNIQUES OF MEASUREMENT

Portal bloodflow
Newer non-invasive isotopic scanning procedures with scintillation scanning
give information on the speed and direction of flow but not on absolute flow.
Electromagnetic flowmeters may be used to measure flow in the exposed
portal vein or hepatic artery. This, of course, involves surgical exploration.

Dilution methods exist which use the principle of injecting contrast
material or a radioactive substance into the portal vein, followed by cine-
radiography or isotope counting over the liver. Alternatively, the extraction
may be estimated by measuring concentration in hepatic venous blood.

In animals, droplets of Lipiodol may be injected into the portal vein and
cinefluography performed. The portal venous flow is calculated from themean
linear velocity and the mean cross-sectional area of the portal vein. In man,
the method may be applied by injecting the Lipiodol droplets into the portal
vein, access being obtained by umbilical vein catheterisationl2,13. Alterna-
tively, a bolus of '33Xe may be introduced and a gamma camera used to
monitor rate of clearance14. A wide difference in blood flow exists between
various parts of the human liver.

Scintiphotosplenoportography
This involves injection of a marker bolus of human albumin tc-labelled
microspheres into the spleen with subsequent recording of the course by
gamma-scintillation cameras and video taping coupled to a data-storage
system'5"6'1 7. Direction of flow can be ascertained, also the transit time from
spleen to liver, and the fraction of splenic blood flow shunted away from the
liver may be assessed. Although images are considerably less precise than
those obtained by traditional splenoportography, the procedure may be safer
and also more physiological because of the smaller bolus injected.
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Reversed blood-flow
Reversal of flow in the portal vein has been postulated in cirrhosis. Because
intrahepatic portal and hepatic arterial flow is obstructed, blood entering the
liver may find it easier to exit through the portal vein rather than through the
normal route via the hepatic vein. This concept is based on various pieces of
evidence. The non-filled portal vein in a splenic venogram would support
reversed flow. If the portal vein be temporarily clamped at surgery, the
pressure in the proximal limb may exceed that in the distal. Sometimes, the
wedged hepatic venous (sinusoidal) pressure may exceed that in the main
portal vein. Radiological studies show that occasionally opaque medium
injected under pressure through a wedged hepatic venous catheter enters the
main portal vein and oesophageal collaterals'. However, the same appearance
can be recorded in patients with cirrhosis but without reversed flow18. Portal
venous injection after catheterisation of the umbilical vein may very occasion-
ally result in complete flooding of the portal vein and varices so that the liver
fails to be perfused2. It is however, very rare, being seen in only two of 232
patients studied.

Reversal of flow, with diversion of hepatic arterial blood away from the
parenchyma and into the main portal vein, would deprive the liver cells of
oxygen and other nutriments. It would explain poor results after side-to-side
portacaval shunting and the frequent development of hepatic encephalopathy
after such operations. However, it seems very unlikely that such reversal of
flow occurs with any frequency. Indeed, evidence marshalled by Moreno and
his colleagues'9 casts doubt on its existence as a spontaneous phenomenon.
It may, of course, be a consequence of any side-to-side portal systemic
shunting operation.

Streamlines
Work in animals suggested that blood from the spleen drained particularly
into the left lobe, whereas blood from the intestines (mesenteric) went pre-
dominantly to the right lobe of the liver. This explained the greater suscepti-
bility of the left lobe to both viral and nutritional liver injury, for this was the
area deprived of intestinal nutriment. Later workers, using portal venography
and radioisotopic methods, have obtained inconsistent results, some clearly
demonstrating streamlining20, while others2' could not. In the most recent
study, a small injection of only 1 ml 99mTcO was made into the spleen and
scintiphotosplenoportography performed22. Serial scans over 10 seconds,
using a gamma camera, allowed actual visualisation of the channelling of
portal blood into the right and left hepatic lobes. The low pressure, small
volume injection used for the study would not disturb flow equilibrium in the
portal vein. In three of 10 patients the distribution was mainly to the left,
whereas in five of 10 it was to the right. In one patient, in whom the test was
repeated, the distribution was to the left on the first occasion and to the right
on the second. This suggests that crossing over of the blood stream can occur
in the human portal vein. These results also support the view that the flow is
streamlined rather than turbulent.

Hepatotrophic factors in portal venous blood

More than 50 years ago, experimental pathologists postulated that portal
blood was particularly beneficial for the encouragement of liver cell regenera-
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tion. Rous and Larimore (1920)23 believed that the poor health of dogs after
portacaval anastomosis was due to extrahepatic diversion of portal blood,
with its contained hepatotrophic factors. Later the emphasis moved away
from the concept of regenerative factors and the importance of portal blood
flow per se was stressed24. The necessity of portal blood for maintenance of
hepatocellular function was re-emphasised when liver transplantation became
possible. If an auxiliary liver were transplanted, the original liver remaining
in situ, then only the liver which had the portal blood flow survived2 5. The
liver lacking portal blood flow shrunk, lost its glycogen, and showed depletion
of the rough endoplasmic reticulum26. The portal blood flow returning from
the pancreas seemed to play a particular role in hepatocellular regeneration27.
This implicated the pancreatic hormones as hepatotrophic substances. The
important ones seemed to be insulin and glucagon, but there may be others.
The role they play, whether alone or in combination, is extremely contro-
versial26'28'29, and their mode of action is also uncertain. Insulin and glucagon
are known to act on the cell membrane and how this effect is related to the
hepatocellular hypertrophy and hyperplasia produced by protein, and to
RNA or DNA synthesis, is still unclear26.
The concept may have some practical significance. Intraperitoneal glucagon-

insulin has prolonged survival in mice with fulminant viral hepatitis30. This
animal model does not resemble human viral hepatitis very closely; more-
over, the hormones were really effective only when given at the time of
infection and clearly this would not be possible in man. Nevertheless, this is a
promising approach to the management of a very fatal condition.

Classification of portal hypertension

Portal hypertension is, in general, classified into two main groups, pre-
sinusoidal and intrahepatic31. This distinction is a practical one. The pre-
sinusoidal forms, which include obstruction to the sinusoids by Kupffer and
other cellular proliferation, are associated with relatively normal hepato-
cellular function. Consequently, if patients with this type suffer a haemor-
rhage from oesophageal varices, liver failure is rarely a consequence. In
contrast, the intrahepatic types are associated with hepatocellular disease.
Patients with this type suffering haemorrhage frequently go into liver failure.

PORTAL HYPERTENSION

Pre-sinusoidal
The pre-sinusoidal form is divided into two types.
Extrahepatic pre-sinusoidal This type is caused by obstruction to the main
portal vein. This may be related to neonatal sepsis, pyelephlebitis, tumour
invasion, or to diseases associated with increased blood clotting.
Intrahepatic pre-sinusoidal This form is caused by lesions in the portal zones
and within the sinusoids of the liver. Causes include the reticuloendothelial
diseases, and sarcoidosis and congenital hepatic fibrosis. In schistosomiasis,
the portal hypertension follows portal zone fibrosis after ova have lodged in
the portal zones. In primary biliary cirrhosis, portal hypertension may be a
presenting feature long before the development and the nodular regeneration
of cirrhosis32 33. In this condition the mechanism of the portal hypertension
is still uncertain, although portal zone lesions and narrowing of the sinusoids
because of cellular infiltration have been incriminated.
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The intrahepatic portal venous radicles and sinusoidal cells may be injured
by toxic factors. This has been described as a complication of the treatment of
psoriasis with inorganic arsenic (sodium arsenite)34'35. The arsenic may be
directly injurious to the intrahepatic portal veins by causing fibrosis and
sclerosis.
The non-cirrhotic portal fibrosis found in India has also been related to

arsenic taken in drinking water, in unorthodox medicines, and in opium
obtained illegally36,3 7,38.

Liver disease in vineyard sprayers in Portugal may be related to prolonged
exposure by inhalation to sprays containing copper39. This induces fibrosis,
activation of sinusoidal lining cells, and 'idiopathic' portal hypertension.
Angiosarcoma may be a complication.

Exposure to the vapour of the polymer ofvinyl chloride leads to sclerosis of
portal venules in the portal zones, with the development of portal hyperten-
sion40, 41. The obstruction may be at a sinusoidal level. Vinyl chloride in
animals causes piling up of the sinusoidal vascular endothelium and sub-
sequent obstruction42. Angiosarcoma is a late development.

In Felty's syndrome43 and in chronic malaria44, portal hypertension may be
related to lymphocytic infiltration of sinusoids and portal zones as well as
nodular hyperplasia45.

Increased splenic flow must also be considered. Certainly, in most of the
conditions discussed above, including chronic malaria, Felty's syndrome, and
schistosomiasis, the splenic flow is very much increased. Patients with portal
hypertension may show thickening, sclerosis, and partial thrombosis of the
main portal vein radicles. It seems that, in similar fashion to the arterial
system, the portal vein may undergo degenerative changes in response to
increased flow and pressure. Such increased splenic flow is, however, not
thought to be the major factor in maintaining portal hypertension46.
Many patients previously diagnosed as suffering from idiopathic portal

hypertension may, in fact, have intrahepatic portal venous sclerosis. Post-
mortem vinylite injection of the liver followed by corrosion and dissection
has shown that some patients so diagnosed during life, and after full investiga-
tion including liver biopsy, have such lesions. These include extensive attenu-
ation and occlusion of intrahepatic portal venous branches and organised
thrombi47. The underlying causes of such portal venous sclerosis are only
slowly being identified.

Intrahepatic
Cirrhosis of all types is the most important cause. The obstruction to portal
venous flow is at all levels within the liver. The intrahepatic portal vascular
bed is distorted and diminished. The hepatic venous radicles and sinusoids are
compressed by the regenerating nodules. This nodular obstruction led to the
concept of hepatic venous outflow block in cirrhosis. This was supported by
the observation that pressure in the main portal vein exceeded that in the
wedged hepatic vein and the obstruction was therefore assumed to be sinu-
soidal. However, later studies show that the wedged hepatic venous pressure
and the free portal (umbilical) venous pressure are virtually identical in
cirrhosis48. This means that the venous stasis extends to the portal in-flow
vessels. The concept of simple post-sinusoidal portal hypertension in cirrhosis
has been abandoned. The obstruction is now believed to be at all levels from
portal zones, through the sinusoids, to the hepatic venous outflow.
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Nodular hyperplasia without fibrosis is seen in Felty's syndrome45.
Increased hepatic arterial flow remains a controversial factor in portal

hypertension. Certainly, hepatic-arterial hypertrophy is well-recognised in
cirrhosis. In advanced schistosomiasis this is particularly evident and may
account for the continued rise of wedged hepatic venous (sinusoidal) pressure
after splenectomy, even when pressure in the main portal vein has fallen49.
The Budd-Chiari (hepatic venous obstruction) syndrome results in intra-

hepatic portal hyertension at a post-sinusoidal level10.

Bleeding oesophageal varices

MECHANISM OF RUPTURE
The height of the portal venous pressure seems important49. Acid gastro-
oesophageal reflux seems an unlikely precipitant, as the gastric contents
contain little acid and microscopic examination of the oesophageal mucosa at
the time of bleeding shows no signs of oesophagitis49. Motility studies of the
oesophagus in subjects with cirrhosis showed no difference in lower oeso-
phageal sphincter pressure compared with controls50. No differences were
found among patients with ascites, variceal haemorrhage, or different
degrees of hepatic decompensation. This suggests that the lower oesophageal
sphincter function is intact in patients with cirrhosis with or without ascites or
oesophageal haemorrhage.

DIAGNOSIS OF BLEEDING
Gastro-oesophageal bleeding in patients with cirrhosis may not be from
oesophageal varices. Non-variceal bleeding is particularly frequent in
alcoholic patients in whom duodenal ulcers, gastric erosion, and the Mallory-
Weiss syndrome are frequent.

Fibroptic oesophagogastroduodenoscopy will usually visualise the bleeding
area if performed within eight hours of the haemorrhage5 . In another
series, emergency fibroscopies revealed bleeding lesions in 84 cirrhotic
patients 52. In patients with moderate or no hepatic failure, the commonest
actively bleeding sources were oesophagogastric varices and acute mucosal
ulcers, associated with the ingestion of anti-inflammatory drugs. In patients
with severe hepatic failure, acute mucosal ulcers unrelated to drugs pre-
dominated and there was evidence that these were stress-induced erosions.

If bleeding is not seen, diagnostic procedures include measurements of the
wedged hepatic venous pressure. In cirrhosis, the wedged hepatic venous
pressure is 25 mm above that of the inferior vena cava. Gradients less than
this suggest that varices are not the site of haemorrhage or that an unusual
non-cirrhotic type of portal hypertension exists53. Similar results are obtained
when the portal hepatic gradient was measured by the difference between the
free portal pressure measured by the umbilical vein and the free hepatic
venous pressure.54

Management of bleeding oesophageal varices (Fig. 1)

General principles include the supply of adequate amounts of compatible
blood, avoidance of salt-containing infusions, routine intramuscular Vitamin
KR1, avoidance of sedation, and the administration of a short course of oral
neomycin55. Cimetidine should be given routinely to reduce gastric acidity.
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Portal hypertension
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Fig. 1 Steps in the management of bleeding oesophageal varices.

VASOPRESSIN
If bleeding does not stop spontaneously, intravenous vasopressin is given as
20 units in 100 ml glucose over 10 minutes. Alternatively, a continuous
infusion of 40 units over 60 minutes may be used. This is said to cause a more
prolonged drop in portal blood pressure but less substernal discomfort and
abdominal pain56. This systemic infusion technique may have a more favour-
able splanchnic to systemic therapeutic ratio than the high dose intravenous
bolus method57. Vasopressin may also be infused directly into the mesenteric
artery for long periods58. A controlled prospective trial of this treatment
showed that it effectively stopped haemorrhage from varices and that trans-
fusion requirements were reduced59. Survival, however, was not improved.
Unfortunately, the Sengstaken tube did not form part of the treatment used in
the control of conventionally treated patients. In a further study, 0-2 units
vasopressin per minute were infused for 40 to 60 minutes into the superior
mesenteric artery and portal blood was sampled through the umbilical
vein60. Free portal pressure fell but also the portal oxygen content. Systemic
effects were noted, including an increase in blood pressure, a fall in cardiac
output, and a fall in arterial P02. Vascular thrombosis remains a complication
of vasopressin treatment. Finally, in dogs, the haemodynamic effects of intra-
venous vasopressin do not differ appreciably from those induced by infusion
of the same dose into the superior mesenteric artery57. The triglyceryl hor-
monogen of vasopressin (glypressin) is an active, non-peptide hormone that
has a more prolonged action, although of low potency61. It needs further
evaulation. It can be concluded that continuous intravenous vasopressin seems
the most suitable method of administration. Controlled trials of this tech-
nique versus the intravenous bolus method would be interesting. There is
little indication for the intra-arterial technique. It must be recognised, how-
ever, that vasopressin has only limited usefulness. It may stop bleeding
temporarily but does not improve survival. It must be used in the context of
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the whole management of the patient and, in particular, the steps that are to
be taken when the patient rebleeds.

SENGSTAKEN OESOPHAGEAL COMPRESSION TUBE
Good results from gastro-oesophageal tamponade are the outcome only of
meticulous attention to detail in inserting and positioning the tube. The
fourth tube, allowing continuous aspiration of the pharynx above the oeso-
phageal balloon, is particularly important. Although a barium meal does
seem to pass the balloons easily62, complications are numerous and the tube
should be introduced only in specific circumstances. It is particularly useful in
transporting a patient to a specialist centre. It may be used as an immediate
preliminary to surgery so that resuscitation can take place without continuing
haemorrhage. If it is used when vasopressin has failed, it should be inflated
continuously for not more than 24 hours. Obstruction to the innominate vein
has been described recently63.

PERCUTANEOUS TRANSHEPATIC OBLITERATION OF
GASTRO-OESOPHAGEAL VARICES
The main collateral venous supply of the gastro-oesophageal varices can be
visualised by percutaneous transhepatic injection of contrast material into
them. The veins can then be catheterised and obliterated by injection of
human thrombin followed by gelatin foam to stabilise the clot6' 7,8. The
major indication is in patients with severe decompensated cirrhosis, who have
not responded to conservative treatment and in whom, because of liver
failure, surgery is contraindicated. After successful obliteration of varices,
surgery may be performed electively or deferred indefinitely. Long-term
effectiveness of variceal obliteration has not been established. The procedure
is well tolerated and easily repeated. Hepatic encephalopathy is not a com-
plication. A controlled prospective trial on its use compared with more
conservative methods is needed.

Surgical procedures

The aim is to reduce portal venous pressure, maintain total hepatic and,
particularly, portal venous blood flow and, above all, not have a high inci-
dence of complicating hepatic encephalopathy. There is no currently available
procedure that fulfils all these criteria satisfactorily.
The traditional end-to-side portacaval shunt certainly prevents bleeding

from gastro-oesophageal varices and probably increases survival. In con-
trolled trials, however, the difference in survival is not remarkable and does
not reach statistical significance64' 65,66. This may be related to selection of
patients on the grounds of liver disease and haemorrhage without identifying
the source of the bleeding by endoscopy. In randomised prospective trials,
severe encephalopathy was more frequent in shunted individuals but not
markedly so6 7. It is more frequent with the side-to-side than the end-to-side
procedure 68*

Hepatocellular function deteriorates after shunting64 and this has been
confirmed in animals. Rats which were given an end-to-side shunt, showed 14
days later a reduction in galactose elimination capacity, plasma indocyanine
green clearance, and bromsulphalein transport maximum compared with
sham-operated animals. The reduction in these parameters corresponded to a
loss of at least 500% of liver mass69.
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The importance of maintaining portal venous flow, with the hepatotrophic
factors that it contains, has already been stressed. The value of hepatic arterial
flow is also emphasised 7O. The capacity of the hepatic arterial flow to increase
postoperatively may determine morbidity, hospital mortality, and long-term
survival in cirrhotic patients given end-to-side or side-to-side portacaval
shunts.

In the face of these conflicting results, what shunt should be chosen and
when? Despite the aggressive approach adopted by Orloff and his group71
who operated within 8-5 hours of admission on 158 unselected patients with
alcohol-related cirrhosis, usually in liver failure and with 490% operative
mortality, emergency shunting is not favoured. Prophylactic shunting is like-
wise not done, because the time of the first haemorrhage cannot be predicted.
The accepted candidate has usually had at least one haemorrhage from proven
varices which required blood transfusion, is under 50 years old, and without
jaundice, encephalopathy, or ascites. The portal vein has been visualised and
is patent. Preoperative diversion of portal blood away from the liver is said to
improve the results of portacaval anastomosis. This can be measured by an
indicator-dilution technique, injecting into the splenic or superior mesenteric
artery. This was done in cirrhotic patients within one week of gastrointestinal
bleeding72. Those who had bled from varices showed significantly greater
portal systemic shunting of both splenic and superior mesenteric blood.
Measures of wedged hepatic venous pressure and total blood flow provided
no insight into the pattern of shunting.

Surgical aspects of the operations in current use have been reviewed 3. All
the newer procedures attempt to maintain hepatic blood flow. One operation
which maintains flow in the portal vein involves constructing a portacaval
shunt and then arterialising the hepatic portion of the portal vein 75. This
does not of course supply portal-venous blood. It has not been assessed long-
term and, in particular, controlled trials of its use have not been undertaken.
The side-to-side portacaval anastomosis preserves continuity of the portal

vein with the liver but there is little evidence that much blood flows through it
after the operation7 6.
Mesocaval shunt performed with the use of a Dacron 'H' graft77 (Fig. 2) is

increasing in popularity. It is particularly used in the poor-risk patient and is
technically easy. The mortality rate is 9% and the incidence of encephalopathy

PORTAL
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GRAFT

Fig. 2 The Drapanas mesocaval shunt performed with a Dacron graft.
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Fig. 3 The Warren distal splenorenal shunt. The aim is to divide veins feeding gastro-
oesophageal collaterals (coronary, right gastroepiploic (RGE)) while allowing drainage of
portal blood through short gastric veins, spleen, and splenic vein to the renal vein. Portal
venous (PV) flow to the liver is preserved.

in 80 patients was 11 % 78. The portal vein remains patent, although the flow
through it is uncertain. As the portal blood pressure is maintained, portal flow
may well be conserved. Shunt occlusion may follow the use of the graft.

Selective shunt procedures aim at decompression of the varices while
maintaining portal venous flow. The most favoured is the distal 'selective'
splenorenal shunt, reported by Warren et al.7' (Fig. 3). This operation has
been compared with the Drapanas mesocaval graft procedure in a random-
ised control trial. Encephalopathy and deterioration of hepatic function were
less in the selective group80. These are, however, early days. Encephalopathy
may not develop for many years after a shunt operation. Moreover, the
selected shunt is a technically difficult operation and has a high operative
mortality; this is likely to remain the case with all teams who start to use the
procedure.
How can one conclude? Perhaps with the words of Conn65: 'If I were

bleeding from oesophageal varices, I should like to be treated at an academic
institution, preferably one where a controlled trial was in progress. I would
try to meet the criteria for inclusion since the prognosis of those who do is
much better than for those who do not. I would fervently hope to be selected-
randomly, of course-for the operative group. Then in the light of previous
findings, and with faint heart, I would refuse surgery'.
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