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Patients with portal hypertension are referred to surgeons for
several reasons. These include the management of continued ac-
tive variceal bleeding; therapy after a variceal bleed to prevent
further recurrent bleeds; consideration for prophylactic surgical
therapy to prevent the first variceal bleed; or, rarely, an unusual
cause of portal hypertension which may require some specific
surgical therapy. Injection sclerotherapy is the most widely used
treatment for both acute variceal bleeding and long-term man-
agement after a variceal bleed. Unfortunately it has probably
been overused in the past. The need to identify the failures of
sclerotherapy early and to treat them by other forms of major
surgery is emphasized. The selective distal splenorenal shunt is
the most widely used portosystemic shunt today, particularly in
nonalcoholic cirrhotic patients. The standard portacaval shunt
is still used for the management of acute variceal bleeding as
well as for long-term management, particularly in alcoholic cir-
rhotic patients. For acute variceal bleeding the surgial alter-
native to sclerotherapy or shunting is simple staple-gun esoph-
ageal transection, whereas in long-term management the main
alternative is an extensive devascularization and transection op-
eration. Liver transplantation is the only therapy that cures both
the portal hypertension and the underlying liver disease. All pa-
tients with cirrhosis and portal hypertension should be assessed
as potential liver transplant recipients. If they are candidates for
transplantation, sclerotherapy should be used to treat bleeding
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varices whenever possible, as this will interfere least with a sub-
sequent liver transplant.

D ~ESPITE THE EXTENSIVE LITERATURE on portal
hypertension and esophageal varices, few re-
ports specifically analyze the role ofthe surgeon

in portal hypertension management. Other than in centers
with a specialized interest in portal hypertension, the ma-
jority of general surgeons only see these patients when
they are referred by a gastroenterologist or a hepatologist
for specific forms of surgical management. Because such
referrals are infrequent it is important to review the sur-
gical options so that they can be placed in perspective.
This paper analyzes current surgical therapy and other
procedures.
The patients referred for surgery fall into one of four

broad categories. The patient may be referred as an emer-
gency because of continued or recurrent acute variceal
bleeding that has not responded to standard medical ther-
apy. Such a patient may or may not have received one or
more injection sclerotherapy treatments. These patients
frequently pose complex and taxing problems. Several
therapeutic options must be considered because no single
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treatment is ideal for all patients. The second category
includes patients who have had a recent variceal bleed
that has settled spontaneously or after some specific non-
surgical therapy. Here the referral is for a surgical pro-

cedure to prevent a recurrent variceal bleed with it's at-
tendant high mortality. Although many patients may be
referred to surgeons in centers with a specific interest in
portal hypertension, the practicing surgeon outside ofsuch
centers should understand the options as well as the limits
ofhis or her capabilities in managing these problems. The
third category relates to prophylactic surgical measures

aimed at preventing the first variceal bleed in patients
who have portal hypertension and esophageal varices but
who have not yet had a variceal bleed. This is currently
the most controversial area. Mortality following the first
variceal bleed varies considerably depending on the un-

derlying etiology of the portal hypertension, the general
fitness of the patient, and the availability of expertise in
management. In this case, the form oftherapy used must
not only prevent the first variceal bleed but must do so

with a lower morbidity and mortality than would simple
observation and awaiting the first possible bleed. The
fourth category includes patients with unusual causes of
portal hypertension. In certain circumstances specific
surgical therapies have been advocated. Although unusual
in Western practice, these therapies are reviewed to pro-

vide surgical guidelines.
The division ofpatients into four categories is somewhat

arbitrary because there may be some overlap of patient
conditions and symptoms and the same management
policy may deal with more than one group at the same

time. For instance, a successful emergency portacaval
shunt performed to control acute variceal bleeding also
prevents recurrent variceal bleeds in surviving patients.

Surgical Options

Portosystemic Shunts

For three decades (mid 1940s to mid 1970s) portacaval
shunts, particularly standard end-to-side or side-to-side
shunts, were the main form ofsurgical therapy for patients
with esophageal varices. However, controlled trials dem-
onstrated problems and complications. This, together with
the advent and subsequent widespread popularity of in-
jection sclerotherapy during the last decade has led to a

reduction in the use of shunts. Newer studies comparing
portacaval shunts with other modalities oftherapy in both
acute variceal bleeding management and in long-term
therapy after a variceal bleed have restimulated interest
in shunts.

Portacaval Shunts

The three main types of portacaval shunts are shown
in Figure 1. They are end-to-side and side-to-side shunts

and the more recently described H-graft variants. The
most widely used has been the original end-to-side shunt
(Fig. lA). The side-to-side shunt has been used less com-
monly but has a particular role in treating patients with
severe ascites (Fig. 1B). The operative techniques are well
described in standard texts.

Historically portacaval shunts have been the most
widely studied with prolonged follow-up and therefore
their effects and outcome have been evaluated the best.
Portacaval shunts were introduced clinically in the mid
1940's.' Having lost favor in recent years, they are being
re-evaluated as the problems and complications of the
other types ofshunts become evident with more prolonged
follow-up.

There are four completed controlled trials comparing
therapeutic portacaval shunts with conventional medical
management.2-5 All were performed several years ago and
few patients had endoscopic confirmation of bleeding
esophageal varices. The fact that these trials failed to pro-

vide a clear-cut survival advantage lead surgeons to ques-

tion the value of the procedure. However, recent inves-
tigations have shown that other newer forms of therapy,
particularly other shunts in alcoholic cirrhotic patients,
seldom provide a survival advantage. This has lead to a

revival of interest in standard portacaval shunts. Although
a successful portacaval shunt effectively prevents recurrent
variceal bleeding, this is traded for an unpredictable in-
cidence ofpostshunt encephalopathy that can be severely
debilitating.
The results of studies in which shunts were performed

prophylactically to prevent the first esophageal variceal
bleed were even more dramatic. Three of the four con-

trolled trials comparing shunting with conventional med-
ical management showed worse survival rates in the
shunted patients.8 These trials were also performed many
years ago but have wisely led to the almost complete
abandonment of prophylactic portacaval shunts. In the
author's view, prophylactic shunts (or any other form of
major surgery for prophylaxis) are unjustified on current
evidence because the first variceal bleed can be successfully
treated in most patients when it occurs. In addition, the
low incidence of variceal bleeding in the control patients
in the prophylactic trials, as well as the inability to identify
patients who are vulnerable to a first bleed,9-" make pro-
phylactic shunts unacceptable.

Although portacaval shunts were previously advocated
as the definitive therapy for acute variceal bleeding, with
the added advantage of successfully preventing recurrent
bleeds in long-term management, the reported high mor-
tality limited the use of emergency portacaval shunts to

a few centers where enthusiasm has continued. Orloffhas

been one of the major proponents and has continued to

advocate emergency shunts. He has documented an ever

decreasing mortality as expertise has improved.'2 Nev-
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FIGS. lA-C. Portacaval shunts. (A) End-to-side shunts; (B) side-to-side shunts;
(C) H-graft.

C

ertheless, this view has been criticized by many authorities.
Recent studies of emergency portacaval shunts have re-

vived interest. 13.14 The controlled trial of Cello et al. has
been widely cited.'5 They compared emergency shunts
with sclerotherapy in poor risk alcoholic cirrhotic patients.
They documented that rebleeding from varices, the du-
ration of rehospitalization for bleeding, and transfusions
received were significantly greater in the sclerotherapy
group. Furthermore, 40% ofthose patients discharged ul-
timately required surgical treatment. Costs and long-term
survival did not differ significantly. They concluded that
although sclerotherapy was as good as shunting in this
setting, those sclerotherapy-treated patients in whom var-

ices were not eradicated and who continued to bleed

should be considered for elective shunt surgery. The au-
thor's group has reached a similar conclusion based on
an assessment of their sclerotherapy patients.'6 The ex-
cellent paper by Cello et al. has been criticized because
their criteria for classification as Child's C was less strin-
gent than usual. Nevertheless, their findings are important.

Another study from Barcelona evaluated staple tran-
section and shunts in low-risk patients and staple tran-
section and sclerotherapy in high-risk patients. They con-
cluded in favor of staple transection rather than shunts
in low-risk patients and in favor of sclerotherapy in high-
risk patients.'7 Unfortunately shunts were not evaluated
in high-risk patients.
A technically simpler operation is the interposition of
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either a vein or a prosthetic graft directly between the
portal vein and the vena cava (Fig. IC). An innovative
approach by Sarfeh et al. whereby reinforced narrow di-
ameter prosthetic PTFE grafts are interposed between the
portal vein and the vena cava together with esophago-
gastric devascularization has been reported to provide ex-
cellent results in managing both acute variceal bleeding
and in the long-term management after a variceal bleed.
The numbers of patients treated remain small and the
study is still in progress, but the simplicity ofthe procedure
is appealing.'4

Portacaval shunts in children pose a particular problem
because of the small size of the anastomosis with a high
thrombosis rate, other than in selected centers.'8 Most
groups favor nonshunting management in children, par-
ticularly sclerotherapy.'9'20

Mesocaval Shunts

The previously popular wide lumen mesocaval H-grafts
(Fig. 2A) using prosthetic material2' have largely been
abandoned because of a high late thrombosis rate. These
shunts have also been associated with as high and as un-
predictable an encephalopathy rate as occurs with stan-
dard portacaval shunts. In addition, they do not provide
selective shunting as was originally believed. The excep-
tions with regard to late thrombosis with prosthetic grafts
are the C-mesocaval grafts of Cameron et al.22 (Fig. 2B)
and Sarfeh et al.'s narrow-diameter (8 mm) PTFE por-
tacaval H-grafts (Fig. IC), as already discussed. Trials by
other groups are required to confirm the satisfactory re-
sults and long-term patency of the C-mesocaval shunts.
In a mesocaval graft designed particularly for use in chil-
dren, the vena cava is transected low down and turned
up and anastomosed to the mesenteric vein end-to-side,
thereby providing a wide anastomosis. Although used rel-
atively commonly in the past23 (Fig. 2C), it is seldom used
today because of the success of sclerotherapy in childhood
portal hypertension.

Splenorenal Shunts

The originally described central splenorenal shunt en-
tailed removal of the spleen with anastomosis of the re-
maining splenic vein to the renal vein as an end-to-side
procedure (Fig. 3A). Although thought to provide some
degree of selective shunting, it usually becomes a total
shunt with superior mesenteric blood flowing down the
splenic vein and hence into the systemic circulation via
the renal vein. It has been associated with a similar inci-
dence of encephalopathy as the end-to-side shunt and
probably has a higher thrombosis rate. It is less frequently
used than the standard end-to-side portacaval shunt.
The shunt that has captured the imagination ofsurgeons

since its introduction by Warren and Zeppa24 has been
the selective distal splenorenal shunt (Fig. 3B). It has the

theoretical advantage of selectively shunting left upper
quadrant venous blood and thereby decompressing the
lower esophagus and upper stomach via the spleen, while
at the same time preserving the superior mesenteric blood
flow to the liver. Another important theoretical factor fa-
voring this shunt is the purported lower encephalopathy
incidence that is presumed -to occur because ofcontinued
perfusion ofthe liver by mesenteric blood. Because ofthe
current enthusiasm it is important to consider the advan-
tages and disadvantages of this shunt.
The distal splenorenal shunt has been compared with

various conventional shunts in six completed randomized
controlled clinical trials.25'30 However, only three ofthese
trials25'28'29 have demonstrated a lesser early encephalop-
athy rate with the selective shunt. Another disappointment
has been the fact that prograde portal-vein blood flow to
the liver, which should in theory be maintained, is not in
many patients at long-term follow-up. Failure to maintain
prograde portal perfusion has proved to be a particular
problem in alcoholic cirrhotic patients.3' Alcoholic cir-
rhotic patients also have a poorer rate of survival than
nonalcoholic patients after this shunt.32 In fact, survival
in alcoholic cirrhotic patients does not appear to be better
than after a standard portacaval shunt. Another concern
is the continued modification of the operation. An im-
portant modification has been described by both Inokuchi
et al.33 and Warren et al.34 They emphasize complete dis-
section ofthe splenic vein offthe pancreas up to the splenic
hilum plus extensive portal collateral obliteration. This
reduces the pancreatic sump or siphon effect which, with
the passage of time, deviates blood away from the liver
via the shunt into the systemic circulation. This modifi-
cation unfortunately extends the magnitude of the pro-
cedure. However, the procedure has been shown to be
particularly important in the treatment of alcoholic cir-
rhotic patients. The author has used the modified shunt
for some years. Both portal vein thrombosis and stenosis
or occlusion of the shunt have been reported. Early oc-
clusion should be treated by reoperation and stenosis
should be treated by balloon dilatation gaining access to
the shunt via the femoral vein.35 The distal splenorenal
shunt is technically more exacting than other standard
shunts. It is also not suitable for all patients and is con-
traindicated where severe ascites coexists.

This shunt has also been compared with sclerotherapy
in three controlled trials. The first was reported by War-
ren's group, who were the originators of the distal sple-
norenal shunt. They showed that liver function was less
well preserved in shunted patients. Although the rebleed
rate was higher, survival was significantly improved in
patients treated initially with sclerotherapy. Note, how-
ever, that the treatment of the sclerotherapy group con-
stituted a combination of sclerotherapy plus distal sple-
norenal shunt for the failures ofsclerotherapy. Thirty-one
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FIGS. 2A-C. Mesocaval shunts. (A) H-graft; (B) C-graft; (C) Clatworthy shunt.

-111--.-.,
,. f.' :..: :.

.....-' :: ....I ..- I..:.



Ann. Surg. * April 1989

tii

A

B
FIGS. 3A and B. Splenorenal shunts. (A) Central splenorenal shunt; (B)
selective distal splenorenal shunt.

percent of the sclerosed patients required a subsequent
shunt.36 Neither of the other two trials showed a survival
advantage for the sclerotherapy groups.37'38 All three trials
demonstrated more frequent recurrent hemorrhage in the
sclerotherapy patients. Clearly the bottom line has yet to
be written. Excellent technical descriptions of the distal
splenorenal shunt are available in standard texts.

Other Shunts

A left gastric vein to vena caval shunt has been described
by Inokuchi.39 When performed together with esophago-

gastric devascularization, this also provides selective
shunting with reported good results, although it is a tech-
nically difficult shunt. The author has no experience with
this shunt. Other forms ofmakeshift shunts anastomosing
dilated mesenteric vessels to the systemic circulation have
usually produced disappointing results.
The original end-to-side and side-to-side portacaval

shunts are the gold standard against which other shunts
should be evaluated. Other shunts still must be proved to
be superior in alcoholic cirrhotic patients. The selective
distal splenorenal shunt is the most conceptually exciting
shunt and is widely used in all types of cirrhotic patients.
It may well prove to be the best shunt in nonalcoholic
patients.

Devascularization and Transection Operations

A wide variety ofdevascularization and/or transection
procedures involving the lower esophagus and upper

stomach were described and used in the past.'" A detailed
description is beyond the scope ofthis review. The variceal
bleeding site is usually situated in the lower 4 cm to 5
cms of the esophagus. Conceptually this area is discon-
nected from the high-pressure, intra-abdominal portal
venous system by dividing inflow venous connections as

part of an esophagogastric or esophageal or gastric de-
vascularization procedure while the venous blood flow in
the deeper layers of the stomach or esophagus is inter-
rupted by division and reanastomosis ofeither organ. To-
day most workers divide the lower esophagus immediately
above the esophagogastric junction using the staple gun
for the anastomosis.

Esophageal or Gastric Transection Alone

Although originally performed by hand, almost all
transections today have a staple-gun transection of the
esophagus immediately above the esophagogastric
junction42"4 (Fig. 4A). The alternative is a transection of
the upper stomach as described by Tanner many years

ago,4' but this has been largely supplanted by esophageal
transection. Although transection and staple anastomosis
of the upper stomach is possible, this procedure is more
difficult than an esophageal transection.

Esophageal transection is performed by separating the
vagal nerves from the lower esophagus and isolating the
esophagus. This is more difficult than in normal circum-
stances because of the portal hypertension. The esopha-
geal-transection gun is inserted via a small gastrotomy.
The instrument is opened and a tie is placed snugly around
the esophagus before closing the instrument and firing the
gun. This simultaneously transects and reanastomoses the
lower esophagus. Complications, although relatively un-

common, include esophageal leaks or stenosis at the
anastomosis site. Complications are less when transection
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is performed alone than when it is combined with an ex-
tensive devascularization procedure.

Devascularization Alone

Various transabdominal devascularization procedures
have been described. One of the most widely used in the
past was the Hassab procedure, which is an upper gastric
devascularization and splenectomy without transection.45
Excellent results were reported in treating schistosomiasis.
An alternative, and a very similar procedure, is the Wo-
mack operation that devascularizes the upper stomach
and also includes splenectomy and oversewing of varices
but without a transection.' A transabdominal devascu-
larization procedure is depicted in Figure 4B. The classical
descriptions above included splenectomy, although today
it has been recognized that the spleen may be left in situ.

Current evidence is that a devascularization procedure
alone without a transection is insufficient in Western pa-
tients presenting with cirrhosis. This is confirmed by the
recent report of the long-term follow-up ofthe Womack-
operation patients from Chappel Hill,47 in whom this
procedure was shown to be ineffective. A minimally in-
vasive embolization and transcatheter thrombosis pro-
cedure performed via a mini-laparotomy has been re-
ported. It is claimed to achieve similar devascularization
without transection with apparently successful results.48
Further evaluation is required.

Extensive Esophagogastric Devascularization with Tran-
section

The extensive abdominothoracic procedure described
by Sugiura49 and its modifications50 are widely used in
Japan with excellent reported results (Fig. 5A). Results in
the West, where the patient material is different, have
been less favorable. A study from New York concluded
that although the procedure stops acute bleeding reliably
and prevents early rebleeding, it is a tedious, time-con-
suming operation with a high complication rate and a
high rebleed rate. They point out that similar results can
be achieved with simpler procedures.5'

Most Western surgeons perform an extensive devas-
cularization of the upper half of the stomach and of the
lower 5 cm to 7 cm ofthe esophagus via the transabdom-
inal route, and combine this with a low esophageal staple-
gun transection. The author's technique is to perform a
highly selective vagotomy along the lesser curve and then
divide the greater curve short gastric vessels without re-
moving the spleen. This is followed by an extensive de-
vascularization ofthe lower 5 cm to 7 cm ofthe esophagus
performed via the hiatus. The procedure is completed by
an esophageal stapled transection (Fig. 5B). In a follow-
up study of 13 patients undergoing a similar procedure
in Sheffield, England, varices either disappeared or were

1I'.V

B
FMGS. 4A and B. Transection or devascularization operations. (A) Esoph-
ageal transection with a staple gun; (B) gastric devascularization alone.

reduced in number in all patients. No varices were present
within 1 cm of the stapled anastamosis and a doppler
study showed no flow in the residual varices. These
changes were not always permanent but it could take
many years for the varices to redevelop.52
The extensive abdominothoracic devascularization
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was largely supplanted by the newly introduced portacaval
shunting operations. Interest in sclerotherapy resumed in
the 1970s with reports of its successful use and with the
commencement of controlled trials.
Today it is the most commonly used management for

patients with portal hypertension and esophageal varices.
As a result of the published controlled trials`` initial
enthusiasm for its use is being questioned. Thus sclero-
therapy is beginning to find its correct place among other
surgical procedures.

Although sclerotherapy is largely performed by physi-
cians, usually gastroenterologists or hepatologists, the
procedure is part of the surgical armamentarium in a
number of units and will thus be presented and discussed
briefly. Detailed reviews of its use are available.60

B v
FIGS. 5A and B. Combined transection and devascularization operations.
(A) Sugiura operation; (B) transabdominal gastroesophageal devascular-
ization and staple-gun esophageal transection with preservation of the
spleen.

procedures and other forms ofnondecompressive surgery
have been evaluated for prophylaxis to prevent the first
varical bleed in Japan.53 The author does not believe that
this is justified. In the Japanese experience only 20% of
the control patients bled during the course of the evalu-
ation, which thereby implies that up to 80% of patients
had an unnecessary major operation.

Simple staple-gun esophageal transection is advocated
by most surgeons in the management of active variceal
bleeding, particularly for the failures ofsclerotherapy. For
long-term management a more extensive procedure is
usually recommended as an alternative to either shunts
or sclerotherapy. The author prefers a transabdominal ex-

tensive esophagogastric devascularization plus staple-gun
esophageal transection.

Sclerotherapy

Sclerotherapy of esophageal varices was first reported
in a patient in 1939.54 There was initial interest but this

Technical Variants

There has been an almost complete shift from the orig-
inal rigid endoscope techniques to the use of the flexible
fiberoptic endoscope over the past ten years. This is sup-
ported by the results of a controlled trial.6' The majority
ofNorth American studies have used a direct intravariceal
injection ofone ofa variety of sclerosing agents (Figs. 6A
and 6B). The concept of intravariceal sclerotherapy is that
the variceal channels will be thrombosed and obliterated,
thereby controlling acute variceal bleeding and preventing
recurrent variceal bleeds.
The alternative paravariceal technique is shown in Fig-

ure 7A.62 The concept is that in the acute bleed setting
this procedure produces a bleb or swelling that compresses
the adjacent varix and stops bleeding. In long-term man-
agement it produces thickening of the overlying mucosa,
thereby theoretically reducing or preventing recurrent
bleeds. A number of researchers, including those in the
author's group, use a combination of intra- and paravar-
iceal sclerotherapy techniques in the hope that this will
result in a summation ofthe advantages ofboth techniques
(Fig. 7B). The author's group use this combined technique
particularly in acute variceal bleeding but subsequently
use a predominantly intravariceal injection technique
(Fig. 6A).

Several other technical details have been subjected to
controlled trials. One trial compared intra- with paravar-
iceal sclerotherapy using a relatively unusual agent, ab-
solute alcohol, and demonstrated that the intravariceal
technique was superior.63 Controlled trials have compared
different sclerosing agents. Ethanolamine oleate was
shown to be superior to polidocanol64 and sodium tet-
radecal sulphate (STD)65 using one technique, while pol-
idocanol was superior to absolute alcohol using a different
technique.66 Although animal models have been tested,
further trials are required in humans. The author rec-
ommends the use of 5% ethanolamine oleate, based on
personal experience and recent controlled trial evidence,
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FIGS. 6A and B. Sclerotherapy. (A) Intravascular sclerotherapy using the flexible endoscope; (B) intravascular sclerotherapy using the rigid endoscope.

but this requires further investigation. Polidocanol is the
most widely used solution for paravariceal injections.62

Uses and Results ofSclerotherapy

There is increasing interest in the use of sclerotherapy
at the time ofthe first diagnostic endoscopy.6769 Although
technically difficult, it is better to deal with the problem
immediately rather than waiting, during which time the
patient could bleed again. Acute bleeding can be con-

trolled, although this is more difficult. Varices that have
signs of recent bleeding (i.e., a clot on a varix), but in
which bleeding has stopped, can also be dealt with at the
time of the first emergency endoscopy, if circumstances
and expertise permit.

In most institutions urgent or emergency sclerotherapy
has been used in all patients with severe active variceal
bleeding that has not responded to conservative measures.

Three controlled trials investigated emergency sclero-
therapy and the results support its use.7>72 Considerable
evidence from uncontrolled studies also supports the use

of sclerotherapy in managing acute variceal bleeding. One

or two emergency injection treatments during a single
hospital admission will control active variceal bleeding in
more than 90% of patients." The five to ten percent of
failures pose a problem. Here balloon-tube tamponade is
advocated and the patient should then proceed to more
definitive emergency major surgery. Patients who require
more than two injection treatments during a single hos-
pital admission for acute variceal bleeding control have
been shown to have a prohibitively high mortality.'6 Such
patients require one of the more major surgical proce-
dures.

Patients who have had a variceal bleed are frequently
treated by repeated sclerotherapy to prevent recurrent
bleeds. Repeated injection sclerotherapy has been shown
to eradicate varices and to diminish or prevent subsequent
variceal bleeds, particularly after varices have been erad-
icated. Several injection treatments are required to achieve
eradication.60 Controlled trials of intravariceal injections
have shown that sclerotherapy treatments should be per-
formed at least weekly rather than at longer intervals74 75
until eradication is achieved. However, it is doubtful if
survival is prolonged by repeated injection sclerotherapy.
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FIGS. 7A and B. Sclerotherapy. (A) Paravariceal sclerotheral

Of the five completed randomized controlied clinical trials
comparing sclerotherapy with conservative medical man-
agement,55-5 only one57 demonstrated a clearcut im-
provement in survival. A survival advantage must there-
fore remain in question, particularly in alcoholic cirrhotic
patients. Thus although sclerotherapy provides a valuable
alternative form of management for patients who have
previously had a bleed from varices, there are complica-
tions. Lifelong follow-up is required with repeated injec-
tions, and varices recur in time. In the Cape Town ex-
perience, varices have been shown to recur at a mean
time of between one and two years after eradication.
Complications, although unusual,7 are cumulative with
time. The Cape Town group advocate weekly injections
until the varices have been eradicated. Thereafter the first
follow-up is at three months and subsequently at six to
twelve monthly intervals. Whenever varices are diagnosed

Ann. Surg. * April 1989

py; (B) combined paravariceal and intravariceal sclerotherapy.

on endoscopy they are re-eradicated using the same pro-
tocol.

In using sclerotherapy for long-term management there
is increasing evidence to suggest that those patients in
whom varices are difficult to eradicate, or those patients
who have repeated bleeds during the course oferadication,
should be seriously considered for one of the alternative
major forms ofsurgery at an early stage. In Warren's study,
sclerotherapy was combined with shunting for the failures
of sclerotherapy and this combined modality oftreatment
was shown to be superior to selective splenorenal shunting
alone.36
The use of sclerotherapy as a prophylactic measure to

prevent the first variceal bleed has been extensively in-
vestigated in controlled trials. Four major trials from
Germany produced conflicting results.77-80 Two recent
North American studies that failed to show an advantage

LANCHE
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for prophylactic sclerotherapy8'82 have led to acceptance
that prophylactic sclerotherapy is unjustified outside of
controlled trials at present. A detailed analysis of the role
of prophylactic sclerotherapy has appeared in a recent
editorial.9

Injection sclerotherapy is the most widely used and
probably the most successful therapy for acute variceal
bleeding. However, the sclerotherapy failures should be
identified early and treated by a more major surgical pro-
cedure. Sclerotherapy's role in long-term management
after a variceal bleed remains under evaluation. It is the
author's preferred therapy for the majority of patients,
but both portosystemic shunts and devascularization and
transection operations are acceptable alternative proce-
dures. Prophylactic sclerotherapy is unjustified on cur-
rently available data.

Other Techniques

Older Techniques

A number of older techniques, including resection of
the stomach and esophagus, under-running of varices us-
ing a direct suture technique, partial transection of the
esophagus, and percutaneous transhepatic obliteration of
varices83 have been abandoned. History records that some
of the great names of surgery were linked to operative
procedures previously used in patients with portal hyper-
tension.

New Procedures

Both laser coagulation, and electrocautery have been
tested in small numbers of patients with esophageal var-
ices. Neither has been widely accepted. A technique using
elastic banding similar to that used for hemorrhoids has
been described recently.84 Although the results are en-
couraging the technique remains to be evaluated in other
centers.

Pharmacological Therapy

The role of drug therapy in acute variceal bleeding re-
mains controversial. This has been addressed in detail in
a recent editorial.85 A continuous infusion of vasopressin
with or without added nitroglycerin is recommended by
the author's group. The place of the synthetic analogue
of vasopressin, glypressin, and ofthe inhibitory hormone
somatostatin, has yet to be finally established. All ofthese
agents are presumed to act by lowering portal pressure
thereby assisting in controlling active variceal bleeding.
An alternative approach whereby lower esophageal
sphincter pressure is raised has been suggested,86 and is
under evaluation.
One study has shown a significant reduction in early

recurrent rebleeding when propranolol was administered
for fourteen days commencing 24 hours after the initial

variceal bleed had been controlled.87 This could have im-
portant implications because early rebleeding is associated
with high mortality and because prolonged propranolol
therapy has its own problems. Further trials are required.
The use ofpharmacological therapy in long-term man-

agement remains highly controversial. Agents that raise
lower esophageal sphincter pressure still have to be eval-
uated. Emphasis has been placed on agents that lower
portal pressure, particularly beta blocking agents. Early
results were confficting but more recent trials have pro-
duced some support for the use of beta blockade.8889
Nevertheless the controversy continues and caution
should be observed before beta blocking agents are pre-
scribed particularly in high-risk cirrhotic patients. The
author believes that their use should be restricted to major
institutions with a special interest in portal hypertension
until more trials have provided greater clarity.

All forms of prophylactic therapy aimed at preventing
the first variceal bleed are unproved. This includes the
use of pharmacological therapy such as beta blockade.
Note that although the three published trials have dem-
onstrated dimished first bleed rates, only one trial showed
improved survival.9 Prophylactic drug therapy remains
unjustified outside of controlled trials.

Liver Transplantation

Hepatic transplantation is the only therapy that can
cure both the portal hypertension and the underlying liver
disease. The improved results of hepatic transplanta-
tion909' have led to the commencement of a number of
new transplant programs with increasing numbers of pa-
tients being treated definitively. It is the treatment of
choice for patients who are otherwise fit and who have
end-stage liver disease. Such patients frequently present
with variceal bleeding.
The management of variceal bleeding in a patient who

is a potential transplant recipient is important. The first
aim is to keep the patient alive until a suitable donor is
available. It is also important to use a form of therapy
that will not interfere with the subsequent transplant. For
this reason most studies advocate sclerotherapy as the
treatment ofchoice. Where sclerotherapy fails, major sur-
gery in and around the porta hepatis, particularly porta-
caval shunts, should be avoided because this makes the
transplant procedure more difficult and potentially more
hazardous. We advocate simple staple-gun esophageal
transecfion for sclerotherapy failures in possible transplant
recipients.

Management of Specific Conditions

Acute Variceal Bleed Management

Patients with suspected acute variceal bleeding must
be admitted to the hospital, preferably to an intensive
care unit, and resuscitated. The author believes that such
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patients are better cared for in a specialist center because
more than one form ofcomplex therapy may be required.
The diagnosis of a variceal bleed must be confirmed by
emergency diagnostic fiberoptic endoscopy because many
patients with suspected esophageal variceal bleeding will
either not have varices at all or will be bleeding from a
lesion other than their varices. The role ofpharmacological
therapy in controlling acute variceal bleeding remains
unproved. Unless contraindicated, the author advocates
the use of a continuous infusion of vasopressin, at 0.4
units per minute, with the addition of sublingual nitro-
glycerin, one tablet each hour for six hours. The nitro-
glycerin reputedly reduces the side effects of the vaso-
pressin while potentiating its hemodynamic effects in the
portal bed.92
A correctly used balloon tube will achieve tamponade

and control active variceal bleeding temporarily in most
patients.73'93,94 Unfortunately the rebleed rate is high on
removal of the tube, as is the subsequent mortality rate.
Because the use of the balloon tube is associated with
complications, it should only be used when required to
control active variceal bleeding. Once a balloon tube has
been inserted the patient requires subsequent additional
therapy to prevent recurrent bleeding. Such therapy must
be performed early within 6 to 12 hours to prevent local
complications from the balloon tube.
The mainstay of subsequent emergency therapy is

sclerotherapy although both shunts and devascularization
and transection operations are playing a greater role in
management today. The three published controlled
trials,7072 as well as considerable data from uncontrolled
studies, show that sclerotherapy controls acute variceal
bleeding in 90% to 95% of patients. Sclerotherapy is used
increasingly at the time of the initial emergency endos-
copy, but this requires a high degree of skill and expertise.
The use ofan emergency portosystemic shunt or simple

staple-gun transection as an alternative to sclerotherapy
is under evaluation. The evidence favoring major surgery
in at least some categories of patients is presented earlier.
Sclerotherapy failures are defined as those patients in
whom bleeding recurs after two emergency injection
treatments. Such patients should be controlled again with
balloon tamponade and subjected to a shunt or a tran-
section as a matter of urgency. The author predicts that
emergency shunts or emergency transection procedures
will be performed more frequently in future in managing
severe acute variceal bleeding.

Long-Term Management

Repeated sclerotherapy remains the most widely used
treatment for patients who have previously bled from
esophageal varices. Whether one or other form of shunt
or a devascularization or transection operation is pref-
erable is under review with major surgery gaining popu-

larity once again. Trials currently in progress should help,
although published trials have provided conflicting data.
The problem is that varices recur in time after sclero-
therapy and that patients continue to bleed until their
varices have been eradicated. Furthermore, variceal erad-
ication has proved difficult in some patients. The author's
group recommend that patients who have repeated bleeds
or patients inwhom varices are difficult to eradicate should
be defined as failures of sclerotherapy and be treated by
one ofthe major surgical procedures at an early stage. In
nonalcoholic cirrhotic patients the selective distal sple-
norenal shunt is the most widely used procedure, although
devascularization and transection may be as effective. The
management decision in an alcoholic cirrhotic patient is
more difficult. The author currently recommends an ex-
tensive transabdominal esophagogastric devascularization
with staple-gun transection of the lower esophagus in al-
coholic patients who are fit enough for an abdominal op-
eration. Unfit patients are subjected to sclerotherapy.
Certain high-risk patients, particularly those with end-
stage alcoholic cirrhosis, should have no therapy at all.
All patients who are otherwise fit and have end-stage liver
disease should be evaluated as candidates for hepatic
transplantation. Transplantation is the only treatment that
cures both the underlying liver disease and the portal hy-
pertension.

Prophylactic Management

Prophylaxis means treatment of a patient with portal
hypertension who has not yet bled from his or her esoph-
ageal varices. The aim is to prevent the first variceal bleed.
In the author's view all forms ofprophylactic therapy are
unjustified at present. Because of our inability to predict
the chance ofbleeding in an individual patient,9-" this is
particularly true for major surgical procedures but also
applies to sclerotherapy. In more recent trials sclerother-
apy has been associated with a higher mortality than oc-
curred with conservative observation. Long-term phar-
macological therapy is also under review. Although beta
blockade has been the most widely tested, the current
results do not support its use outside of controlled trials.

Management of Other Causes of Variceal Bleeding

Schistosomiasis

Schistosomiasis is the most common cause of portal
hypertension. Although the condition is rare in North
America, it should be remembered that the prognosis is
usually good with correct treatment. The acceptable op-
tions for treating hepatic schistosomiasis in patients with
portal hypertension are an extensive esophagogastric de-
vascularization operation with splenectomy, or a distal
splenorenal shunt.95
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Budd-Chiari Syndrome

The prognosis in patients presenting with the Budd-
Chiari syndrome is variable. The outcome depends on
the underlying cause of the hepatic vein block as well as
the acuteness ofpresentation and the patient's prior man-
agement. Some patients with mild Budd-Chiari syndrome
survive for prolonged periods without obvious adverse
affects. Variceal bleeding may be controlled with sclero-
therapy in such patients. On the other hand, patients with
rapidly deteriorating liver function, particularly when the
onset is acute, require either an urgent liver transplant or
some form ofspecific shunt.96'97 The authors group favour
a side-to-side portacaval shunt when the inferior vena cava
is patent. When the vena cava is either occluded or mark-
edly narrowed, a mesoatrial shunt with a reinforced PTFE
graft is indicated.97 Long-term success has been reported
and this has also been the experience ofthe author's group.

Portal Vein Obstruction

The prognosis for patients with primary extrahepatic
portal vein obstruction is usually excellent with long-term
survival regardless of the form of therapy used. On the
other hand, patients who develop portal vein thrombosis
secondary to underlying liver cirrhosis usually have a poor
prognosis. The Cape Town group have documented that
primary extrahepatic portal vein obstruction in adults can
be treated very successfully with repeated sclerotherapy.98
The same applies to children, in whom sclerotherapy is
currently the most widely used management.'9'20 The
problem with shunting in small children has been throm-
bosis of the shunts, although this is disputed by at least
one specialized center in France.'8

Noncirrhotic Portal Fibrosis

This condition is rare in North America and Europe
but is one ofthe commonest causes ofportal hypertension
and bleeding of esophageal varices in India and Japan.
Most patients have a good prognosis. Interestingly these
patients fare poorly with total portacaval shunting.50 They
respond well to both major nondecompressive surgery50
and sclerotherapy.99

Gastric Lesions in Portal Hypertension

Portal hypertensive gastropathy and the specific gastric
mucosal lesions of portal hypertension appear to have
been underdiagnosed in the past.'100'02 Fortunately both
gastritis in patients with portal hypertension and the spe-
cific condition of portal hypertensive gastropathy can
usually be successfully treated by simple conservative
measures. In those patients who develop persistent bleed-
ing from the gastric mucosa, current evidence suggests
that a portacaval shunt is the definitive treatment, al-

though the role of beta blockade still remains to be eval-
uated.

Gastric varices associated with esophageal varices are
usually a direct continuation ofthe esophageal varices.'03
In the Cape Town experience they usually disappeared
after successful eradication of esophageal varices by
sclerotherapy." With increasing experience various groups
have noted gastric varices that bleed after successful
sclerotherapy or esophageal transection. These patients
are difficult to treat and the best management has yet to
be defined. The author's group attempts sclerotherapy first
and if this fails resorts to either a portosystemic shunt or
a devascularization operation.

Segmental portal hypertension caused by splenic vein
thrombosis causes isolated gastric varices. This is a rare
condition. It may occur in association with pancreatic
carcinoma when specific management becomes irrelevant.
However, in the idiopathic cases and when it occurs after
splenic trauma, the condition can be cured by gastric de-
vascularization and splenectomy.'04 Gastric devasculari-
zation alone may be sufficient but has not been reported.

References

1. Whipple AO. The problem of portal hypertension in relation to
the hepatosplenopathies. Ann Surg 1945; 122:449-475.

2. Jackson FC, Perrin EB, Felix WR, et al. A clinical investigation of
the portacaval shunt V. Survival analysis of the therapeutic op-
eration. Ann Surg 1971; 174:672-701.

3. Resnick RH, Iber FL, Ishihara AM, et al. A controlled study of
the therapeutic portacaval shunt. Gastroenterology 1974; 67:843-
57.

4. Rueff B, Prandi D, Degos F, et al. A controlled study oftherapeutic
portacaval shunt in alcoholic cirrhosis. Lancet 1976; 1:655-9.

5. Reynolds TB, Donovan AJ, Mikkelsen WP, Redeker AG, Turrill
FL, Weiner JM. Results of a 12-year randomized trial of porta-
caval shunt in patients with alcoholic liver disease and bleeding
varices. Gastroenterology 1981; 80:1005-11.

6. Jackson FC, Perrin EB, Smith AG, Dagradi AE, Nudal HM. A
clinical investigation ofthe portacaval shunt. II. Survival analysis
of the prophylactic operation. Am J Surg 1968; 115:22-42.

7. Resnick RH, Chalmers TC, Ishihara AM, et al. A controlled study
of the prophylactic portacaval shunt. A final report. Ann Intern
Med 1969; 70:675-88.

8. Conn HO, Lindenmuth WW, May CJ, Rambsy GR. Prophylactic
portacaval anastomosis. A tale of two studies. Medicine 1972;
51:27-40.

9. Anonymous. Prophylactic sclerotherapy of oesophageal varices: Is
it justified? Lancet 1988; 1:1369-70.

10. Burroughs AK, D'Heygere F, McIntyre N. Pitfalls in studies of
prophylactic therapy for variceal bleeding in cirrhotics. Hepa-
tology 1986; 6:1407-13.

11. The North Italian Endoscopic Club for the Study and Treatment
of Esophageal Varices. Prediction of the first variceal hemorrhage
in patients with cirrhosis of the liver and esophageal varices. A
prospective multicenter study. N Eng J Med 1988; 319:983-9.

12. Orloff MJ, Bell RH, Hyde PV, Skivolocki WP. Long-term results
of emergency portacaval shunt for bleeding esophageal varices
in unselected patients with alcoholic cirrhosis. Ann Surg 1980;
192:325-40.

13. Villeneuve JP, Pomier-Layrargues G, Dugay L, et al. Emergency
portacaval shunt for variceal hemorrhage. A prospective study.
Ann Surg 1987; 206:48-52.

14. Sarfeh IJ, Rypins EB, Mason GR. A systematic appraisal of por-



394 TERBLANCHE Ann. Surg. ApnI 1989

tacaval H-grafts diameters. Clinical and hemodynamic perspec-
tives. Ann Surg 1986; 204:356-63.

15. Cello JP, Grendell JH, Crass RA, Weber TE, Trunkey DD. En-
doscopic sclerotherapy versus portacaval shunt in patients with
severe cirrhosis and acute variceal hemorrhage. Long-term follow-
up. N Engl J Med 1987; 316:11-5.

16. Bornman PC, Terblanche J, Kahn D, et al. Limitations ofmultiple
injection sclerotherapy sessions for acute variceal bleeding. S Afr
Med J 1986; 70:34-6.

17. Teres J, Baroni R, Bordas JM, Visa J, Pera C, Rodes J. Randomised
trial of portacaval shunt, stapling transection and endoscopic
sclerotherapy in uncontrolled variceal bleeding. J Hepatol 1987;
4:159-167.

18. Bismuth H, Franco D, Alagille D. Portal diversion for portal hy-
pertension in children. Ann Surg 1980; 190:18-24.

19. Howard ER, Stringer MD, Mowat AP. Assessment of injection
sclerotherapy in the management of 152 children with oesoph-
ageal varices. Br J Surg 1988; 75:404-8.

20. Lilly JR. Endoscopic sclerosis of esophageal varices in children.
Surg Gynecol Obstet 1981; 152:513-4.

21. Drapanas T. Interposition mesocaval shunt for treatment ofportal
hypertension. Ann Surg 1972; 176:435-48.

22. Sarr MG, Herlong HF, Cameron JL. Long-term patency of the
mesocaval C shunt. Amer J Surg 1986; 151:98-103.

23. Clatworthy HW, Wall T, Wattman RN. A new type of portal-to-
systemic venous shunt for portal hypertension. Arch Surg 1955;
71:588-596.

24. Warren 'WD, Zeppa R, Fomon JJ. Selective transsplenic de-
compression of gastroesophageal varices by distal splenorenal
shunt. Ann Surg 1967; 166:437-455.

25. Reichle FA, Fahmy WF, Golsorkhi M. Prospective comparative
clinical trial with distal splenorenal and mesocaval shunts. Am
J Surg 1979; 137:13-21.

26. Fischer JE, Bower RH, Atamian S, Welling R. Comparison of distal
and proximal splenorenal shunts. A randomized rospective trial.
Ann Surg 1981; 194:531-44.

27. Conn HO, Resnick RH, Grace ND, et al. Distal splenorenal shunt
vs portal-systemic shunt: current status of controlled trial. He-
patology 1981; 1:151-60.

28. Langer B, Taylor BR, Mackenzie DR, Gilas T, Stone RM, Blendis
L. Further report of a prospective randomized trial comparing
distal splenorenal shunt with end-to-side portacaval shunt. An
analysis of encephalopathy, survival and quality of life. Gastro-
enterology 1985; 88:424-9.

29. Millikan WJ, Warren WD, Henderson JM, et al. The Emory pro-
spective randomized trial:-selective versus nonselective shunt to
control variceal bleeding. Ten year follow-up. Ann Surg 1985;
201:712-22.

30. Harley HAJ, Morgan T, Redeker AG, et al. Results ofa randomized
trial of end-to-side portacaval shunt and distal splenorenal shunt
in alcoholic liver disease and variceal bleeding. Gastroenterology
1986; 91:802-9.

31. Maillard JN, Flemant YM, Hay JM, Chandler' JG. Selectivity of
the distal splenorenal shunt. Surgery 1979; 86:663-71.'

32. Henderson JM, Millikan WJ, Wright-Bacon L, et al. Hemodynamic
differences between alcoholic and non-alcoholic cirrhotics fol-
lowing distal splenorenal shunt-effect on survival? Ann Surg
1983; 198:325-34.

33. Inokuchi K, Beppu K, Koyanagi N, Nagamine K, Hashizume M,
Sugimachi K. Exclusion ofnonisolated splenic vein in distal sple-
norenal shunt for prevention of portal malcirculation. Ann Surg
1984; 200:711-7.

34. Warren WD, Millikan WJ, Henderson JM, et al. Splenopancreatic
disconnection. Improved selectivity of distal splenorenal shunt.
Ann Surg 1986; 204:346-55.

35. Henderson JM, El Khishen MA, Millikan WJ, et al. Management
of stenosis of distal splenorenal shunt by balloon dilatation. Surg
Gynecol Obstet 1983; 157:43-8.

36. Warren WD, Henderson JM, Millikan WJ, et al. Distal splenorenal
shunt versus endoscopic sclerotherapy for long-term management
of variceal bleeding. Preliminary report of a prospective, ran-
domized trial. Ann Surg 1986; 203:454-62.

37. Rikkers LF, Burnett DA, Volentine GD, Buchi KN, Cormier RA.
Shunt surgery versus endoscopic sclerotherapy for long-term
treatment of variceal bleeding: early results ofa randomised trial.
Ann Surg 1987; 206:261-71.

38. Teres J, Bordas JM, Bravo D, et al. Sclerotherapy vs. distal sple-
norenal shunt in the elective treatment of variceal hemorrhage:
a randomised controlled trial. Hepatology 1987; 7:430-6.

39. Inokuchi K, Kobayashi M, Kusaba A, et al. New selective de-
compression of esophageal varices by a left gastric venous-caval
shunt. Arch Surg 1970; 100:157-62.

40. Matory WE, Sedgwick CE, Rossi RL, Non-shunting procedures in
management of bleeding esophageal varices. Surg Clin North
Amer 1980; 60:281-95.

41. Tanner NC. The late results ofporto-azygous disconnection in the
treatment of bleeding from oesophageal varices. Ann Roy Coll
Surg Eng 1961; 28:153-74.

42. Spence RAJ, Johnston GW. Stapled esophageal transection for
varices. Results in 100 consecutive patients. Surg Gynecol Obstet
1985; 160:323-9.

43. Osborne DR, Hobbs KEF. The acute treatment of haemorrhage
from oesophageal varices: a comparison of oesophageal transec-
tion and staple gun anastomosis with mesocaval shunt. Br J Surg
1981; 68:734-7.

44. Hoffman J. Staple transection of the oesophagus for bleeding
oesophageal varices. Scand J Gastroenterol 1983; 18:707-11.

45. Hassab MA. Gastroesophageal decongestion and splenectomy in
the treatment ofesophageal varices in bilharzial cirrhosis: further
studies with a report of 355 operations. Surgery 1967; 61:169-
176.

46. Peters RM, Womack NA. Surgery ofvascular distortions in cirrhosis
of the liver. Ann Surg 1961; 154:432-445.

47. Keagy BA, Schwartz JA, Johnson G. Should ablative operations
be used for bleeding esophageal varices? Ann Surg 1986; 203:
463-9.

48. Berman HL, Del Guercio LRM, Katz SG, Hodgson WJ, Savino
JA. Minimally invasive devascularization for variceal bleeding
that could not be controlled with sclerotherapy. Surgery 1988;
104:500-6.

49. Sugiura M, Futagawa S. Results of six hundred and thirty-six
esophageal transections with paraesophagogastric devasculari-
zation in the treatment of esophageal varices. J Vasc Surg 1984;
1:254-60.

50. Inokuchi K. Present status of surgical treatment ofesophageal var-
ices in Japan. A nation-wide survey on 3,588 patients. World J
Surg 1985; 9:171-80.

51. Gouge TH, Ranson JHC. Esophageal transection and paraeso-
phagogastric devascularisation for bleeding esophageal varices.
Amer J Surg 1986; .151:47-54.

52. Hosking SW, Johnson AG. What happens to esophageal varices
after transection and devascularisation. Surgery 1987; 101:
531-4.

53. Inokuchi K. Prophylactic portal nondecompression surgery in pa-
tients with esophageal varices. An interim report. Ann Surg 1984;
200:61-5.

54. Crafoord C, Frenckner P. New surgical treatment of varicose veins
of the oesophagus. Acta Oto-laryngologica 1939; 27:422-9.

55. Terblanche J, Bornman PC, Kahn D, et al. Failure of repeated
injection sclerotherapy to improve long-term survival after
oesophageal variceal bleeding. A five year prospective controlled
clinical trial. Lancet 1983; ii: 1328-32.

56. The Copenhagen Esophageal Varices and Sclerotherapy Project.
Sclerotherapy after first variceal hemorrhage in cirrhosis. A ran-
domized multicenter trial. N Engl J Med 1984; 311:1594-1600.

57. Westaby D, Macdougall BRD, Williams R. Improved survival fol-
lowing injection sclerotherapy for esophageal varices. Final anal-
ysis of a controlled trial. Hepatology 1985; 5:827-30.

58. Korula J, Balart LA, Radvan G et al. A prospective, randomized
controlled trial ofchronic esophageal variceal sclerotherapy. He-
patology 1985; 5:584-9.

59. Soderlund C, Ihre, C. Endoscopic sclerotherapy v. conservative
management of bleeding oesophagal varices. A 5-year prospective
controlled trial ofemergency and long-term treatment. Acta Chir
Scand 1985; 151:449-56.



Vol. 209 . No.4 PORTAL HYPERTENSION MANAGEMENT 395

60. Terblanche J. The long-term management of patients after an
oesophageal variceal bleed: the role of sclerotherapy. Br J Surg
1985; 72:88-90.

61. Bornman PC, Kahn D, Terblanche J, Worthley C, Spence RAJ,
Krige JEJ. Rigid versus fiberoptic endoscopic injection sclero-
therapy. A prospective randomized controlled trial in patients
with bleeding esophageal varices. Ann Surg 1988; 208:175-178.

62. Paquet K-J. Endoscopic paravariceal injection sclerotherapy ofthe
esophagus-indications, technique, complications, results of a
period of 14 years. Gastrointest Endosc 1983; 29:310-5.

63. Sarin SK, Nanda R, Sachdev G, Chari S, Anand BS, Broor SL.
Intravariceal versus paravariceal sclerotherapy: a prospective
controlled, randomized trial. Gut 1987; 28:657-62.

64. Kitano S, Iso Y, Koyanagi N, Higashi H, Sugimachi K. Ethanol-
amine oleate is superior to polidocanol (aethoxysklerol) for en-
doscopic injection sclerotherapy of esophageal varices: A pro-
spective randomized trial. Hepatogastroenterology 1987; 34:19-
23.

65. Kitano S, Iso Y, Yamaga H, Hashizume M, Higashi H, Sugimachi
K. Trial of sclerosing agents in patients with oesophageal varices.
Br J Surg 1988; 75:751-3.

66. Atamkuri SP, Bhargava DK, Sharma MP. Endoscopic sclerotherapy
for esophageal varices: A prospective, randomised trial ofabsolute
alcohol versus polidocanol. Ind J Gastroenterol 1988; 7:87-9.

67. Lewis JW. Survival and rebleed after acute and chronic injection
sclerotherapy. In Sivak MV, ed. Endoscopic sclerotherapy of
esophageal varices. New York: Praeger 1984; 88-97.

68. Paquet K-J, Kalk J-F, Kousourris P. Immediate endoscopic sclerosis
ofbleeding esophageal varices. A prospective evaluation over five
years. Surg Endosc 1988; 2:18-23.

69. Schubert T, Smith 0, Kirkpatrick S, Chen S, Molos M. Improved
survival in variceal hemorrhage with emergent sclerotherapy.
Amer J Gastroenterol 1987; 82:1134-7.

70. Barsoum MS, Bolous FI, El-Rooby AA, Rizk-Allah MA, Ibrahim
AS. Tamponade and injection sclerotherapy in the management
of bleeding oesophageal varices. Br J Surg 1982; 69:76-8.

71. Paquet K-J, Feussner H. Endoscopic sclerosis and esophageal bal-
loon tamponade in acute hemorrhage from esophagogastric var-
ices: a prospective controlled randomized trial. Hepatology 1985;
5:580-3.

72. Larson AW, Cohen H, Zweinban B, et al. Acute esophageal variceal
sclerotherapy. Results of a prospective randomized controlled
trial. J Amer Med Ass 1986; 255:497-500.

73. Terblanche J, Yakoob HI, Bornman PC, et al. Acute bleeding var-
ices. A five-year prospective evaluation oftamponade and sclero-
therapy. Ann Surg 1981; 194:521-30.

74. Westaby D, Melia WM, Macdougall BRD, Hegarty JE, Williams
R. Injection sclerotherapy for oesophageal varices: a prospective
randomised trial of different treatment schedules. Gut 1984; 25:
129-32.

75. Sarin SK, Sachdev G, Nanda R, Batra SK, Anand BS. Comparison
of the two time schedules for endoscopic sclerotherapy: a pro-
spective randomised controlled study. Gut 1986; 27:710-3.

76. Kahn D, Jones B, Bornman PC, Terblanche J. Incidence and man-
agement of complications after injection sclerotherapy. A 10-
year prospective evaluation. Surgery 1989 (in press).

77. Paquet K-J. Prophylactic endoscopic sclerosing treatment of the
esophageal wall in varices-a prospective controlled trial. En-
doscopy 1982; 14:4-5.

78. Witzel L, Wolbergs E, Merki H. Prophylactic endoscopic sclero-
therapy of oesophageal varices. A prospective controlled study.
Lancet 1985; i:773-5.

79. Koch H, Henning H, Grimm H, Soehendra N. Prophylactic scle-
rosing of esophageal varices-results of a prospective controlled
study. Endoscopy 1986; 18:40-3.

80. Sauerbruch T, Wotzka R, Kopcke W, et al. Prophylactic sclero-
therapy before the first episode of variceal hemorrhage in patients
with cirrhosis. N Eng J Med 1988; 319:8-15.

81. Gregory P, Hartigan P, Amodeo D, et al. Prophylactic sclerotherapy
for esophageal varices in alcoholic liver disease: results of a VA
cooperative randomized trial. Gastroenterology 1987; 92:1414.
Abstract.

82. Santangelo WC, Dueno MI. Estes BL, Krejs GJ. Prophylactic
sclerotherapy of large esophageal varices. N Engl J Med 1988;
318:814-8.

83. Bengmark S, Boijesson B, Hoevels J, et al. Obliteration ofesophageal
varices by PTP. A follow-up of43 patients. Ann Surg 1979; 190:
549-54.

84. Stiegmann GV, Goff JS. Endoscopic esophageal varix ligation
(EVL): preliminary clinical experience. Gastrointest Endosc 1988;
34:113-7.

85. Anonymous. Management of acute variceal bleeding. Lancet 1988;
ii:999-1000.

86. Hosking SW, Doss W, El-Zeiny H, Robinson P, Barsoum MS,
Johnson AG. Pharmacological constriction ofthe lower oesoph-
ageal sphincter: a simple method of arresting variceal haemor-
rhage. Gut 1988; 29:1098-1102.

87. Marbet UA, Straumann A, Gyr KE, et al. Reduction in early re-
currence of variceal bleeding by propranolol. Scand J Gastroen-
terol 1988; 23:369-74.

88. Fleig WE, Stange EF, Hunecke R, et al. Prevention of recurrent
bleeding in cirrhotics with recent variceal hemorrhage: prospective
randomized comparison of propranolol and sclerotherapy. He-
patology 1987; 7:355-61.

89. Poynard T, Lebrec D, Hillon P, et al. Propranolol for prevention
of recurrent gastrointestinal bleeding in patients with cirrhosis:
a prospective study of factors associated with rebleeding. Hepa-
tology 1987; 7:447-51.

90. Iwatsuki S, Starzl TE, Todo S, et al. Experience in 1,000 liver
transplants under cyclosporine-steroid therapy. A survival report
Transpl Proc 1988; 20[Suppl.]:489-504.

91. Iwatsuki S, Starzl TE, Todo S, et al. Liver transplantation in the
treatment of bleeding esophageal varices. Surgery 1988; 104:697-
705.

92. Groszman RJ, Kravetz D, Bosch J, et al. Nitroglycerin improves
the hemodynamic response to vasopressin in portal hypertension.
Hepatology 1982; 2:757-62.

93. Novis BH, Duys P, Barbezat GO, et al. Fibreoptic endoscopy and
the use of the Sengstaken tube in acute gastrointestinal haemor-
rhage in patients with portal hypertension and varices. Gut 1976;
17:258-62.

94. Panes J, Teres J, Bosch J, Rodes J. Efficacy of balloon tamponade
in treatment of bleeding gastric and esophageal varices. Results
in 151 consecutive episodes. Dig Dis Sci 1988; 33:454-9.

95. Da Silva LC, Strauss E, Gayotto LCC, et al. A randomized trial
for the study of the elective surgical treatment of portal hyper-
tension in mansonic schistosomiasis. Ann Surg 1986; 204:148-
53.

96. Vons C, Bourstyn E, Bonnet P, et al. Results of portal systemic
shunts in Budd-Chiari syndrome. Ann Surg 1986; 203:366-370.

97. Cameron JL, Herlong HF, Sanfey H, et al. The Budd-Chiari syn-
drome. Treatment of mesenteric systemic venous shunts. Ann
Surg 1983; 198:335-46.

98. Kahn D, Terblanche J, Kitano S, Bornman PC. Injection sclero-
therapy in adult patients with extrahepatic portal venous ob-
struction. Br J Surg 1987; 74:600-2.

99. Sarin SK, Sachdev G, Nanda R. Follow-up of patients after variceal
eradication. A comparison of patients with cirrhosis, noncirrhotic
portal fibrosis and extrahepatic obstruction. Ann Surg 1986; 204:
78-82.

100. Sarfeh IJ, Tabak C, Eugene J, et al. Clinical significance of erosive
gastritis in patients with alcoholic liver disease and upper gas-
trointestinal hemorrhage. Ann Surg 1981; 194:149-51.

101. McCormack TT, Sims J, Eyre-Brook I, et al. Gastric lesions in
portal hypertension: inflammatory gastritis or congestive gas-
tropathy? Gut 1985; 26:1226-32.

102. Papazian A, Braillon A, Dupas JL, Sevenet F, Capron JPC. Portal
hypertensive gastric mucosa: an endoscopic study. Gut 1986; 27:
1199-1203.

103. Kitano S, Terblanche J, Kahn D, Bornman PC. The venous anat-
omy of the lower oesophagus in portal hypertension: practical
implications. Br J Surg 1986; 73:525-3 1.

104. Madsen MS, Petersen TH, Sommer H. Segmental portal hyper-
tension. Ann Surg 1986; 204:72-7.


