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Abstract

Background The surgical approaches to the treatment of
bleeding esophageal varices in cirrhotic patients have been
reduced since the clinical development of endoscopic scle-
rotherapy, transjugular intrahepatic portosystemic shunt
(TIPS), and liver transplantation. However, when acute
sclerotherapy fails, and in cases where no further treatment is
accessible, emergency surgery may be life saving. In the
present study we retrospectively analyzed the results of the
modified Sugiura procedure, performed as emergency and
semi-elective treatment in the patient with bleeding esoph-
ageal varices.

Methods Ninety patients with cirrhosis and portal
hypertension were managed in our department for variceal
esophageal bleeding between January 1985 and December
1992. The modified Sugiura procedure was performed in
46 patients on an emergency (25 patients) or semi-elective
(21 patients) basis. Liver cirrhosis stage according to Child
classification was A in 4 patients, B in 16 patients, and C in
26 patients.

Results Acute bleeding was controlled in all patients.
Postoperative mortality was 23.9% (11 of 46 patients). The
mortality rate was 34.6% in Child class C patients (9 of 26
patients), and 12.5% in Child class B patients (2 of 16
patients). Twenty-four patients had long-term follow-up
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extending from 14 months to 22 years (mean 83.1 months).
Ten of 24 patients (41.6%) did not develop rebleeding for
5-22 years (mean 10.3 years). Overall 5-year survival in
these 24 patients was 62.5%.

Conclusions The modified Sugiura procedure remains an
effective rescue therapy for patients with bleeding esoph-
ageal varices when alternative treatments fail or are not
indicated. Moreover, it can be a life-saving procedure in
patients with anatomy unsuitable for shunt surgery or for
patients treated in nonspecialized centers where surgical
expertise for a shunt operation is not available.

Introduction

The role of surgery in portal hypertension, particularly in
the acute management of active variceal bleeding has
decreased since the advent of alternative therapies. Wide-
spread use of invasive endoscopy and TIPS (transjugular
intrahepatic portosystemic shunt) placement has put
forward a different therapeutic approach to the complica-
tions of portal hypertension [1, 2]. Once hemostasis is
obtained—with endoscopic sclerotherapy, banding, or
TIPS placement—the patient with portal hypertension and
history of bleeding esophageal varices may undergo por-
tosystemic shunt procedures, on an elective basis, or liver
transplantation in certain cases of liver cirrhosis.

Despite the satisfactory results obtained with emergency
endoscopic procedures [3], failure of hemostasis ranges
from 10 to 20%, and the mortality rate following a second
unsuccessful endoscopic sclerotherapy is approximately
60% without further intervention [4]. In specialized centers
the use of TIPS achieves control of bleeding in 90% of
these cases, rendering it a useful method in patients who
are immediate candidates for liver transplantation, the only
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therapy that significantly prolongs long-term survival in
patients with cirrhosis [2].

However, about 20-30% of patients with refractory
variceal bleeding are Child A class and may not require
transplantation for many years, and there are cases where
TIPS either cannot be performed or is contraindicated
[1, 5]. Surgical intervention may thus be necessary, as the
only means of controlling bleeding in these patients.

Regarding the choice of surgery, the modified Sugiura
procedure (transabdominal gastroesophageal devasculari-
zation and esophageal transection) is among the most
favored emergency procedures. The low rates of enceph-
alopathy and variceal rebleeding recommend the proce-
dure, although controversies exist regarding its long-term
results [6, 7]. The Sugiura procedure is indicated in patients
who are not candidates for liver transplantation or TIPS
placement, and in whom endoscopic hemostasis has not
been achieved, or when portosystemic shunt placement is
not feasible. Thus it is best suited to patients with portal
hypertension and liver failure falling into categories Child
class A and B, or those with extensive thrombosis of the
portal, splenic, and superior mesenteric veins [4].

From 1985 to 1992, our department was a referral center
for the management of variceal esophageal bleeding. It is
noteworthy that during this period endoscopic sclerother-
apy in our department was performed with unsatisfactory
success rates, and the TIPS procedure was unavailable. Our
liver transplantation program was being developed. Sur-
gical management of these patients therefore consisted of
placement of a portosystemic shunt or the modified Sugiura
procedure.

Our preliminary results with the Sugiura procedure were
published early and updated later on [8, 9]. In the present
study we present the management of these patients and the
further long-term follow up results of the transabdominal
modified Sugiura procedure.

Materials and methods

Between January 1985 and December 1992, 90 (63 men
and 27 women) patients with cirrhosis and portal hyper-
tension were managed in our department for variceal
esophageal bleeding. Mean age was 49 years (range
26-73 years). All patients were initially treated with con-
tinuous intravenous infusion of vasopressin (Pitressin) at a
rate of 0.1-0.4 U/min, or i.v. somatostatin (Sandostatin) at
a rate of 50 pg/h. As soon as the patient was resuscitated,
upper gastrointestinal (GI) tract endoscopy was performed
in order to establish the diagnosis and to rule out any other
possible source of upper GI bleeding. In cases of variceal
bleeding, endoscopic emergency sclerotherapy of the
esophageal varices followed. Balloon tamponade with a
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Sengstaken-Blakemore tube was mostly performed in
patients with bleeding associated with fundal varices.

Among these 90 patients, 60 underwent surgical treat-
ment for variceal bleeding in an emergency or semi-elec-
tive setting. Emergency surgery during active bleeding of
varices was carried out in 26 patients. In this subset of
patients the modified Sugiura procedure was performed in
25 cases, while 1 patient underwent a conventional thora-
coabdominal Sugiura procedure performed in one stage.
The remaining 34 patients with initially controlled bleeding
underwent a semi-elective surgical procedure. In these
patients a full preoperative work-up was performed in
order to determine the cause of portal hypertension,
including needle biopsy of the liver, abdominal computed
tomography, angiography of the celiac axis, or splenopor-
tography. Indications for a surgical intervention in these
patients were recurrence of bleeding after two attempts of
endoscopic sclerotherapy; the presence of symptomatic
hypersplenism; patient noncompliance with regular follow-
up or medical treatment, and patient inability to undergo
regular surveillance. In this group of patients the surgical
procedures performed were modified Sugiura in 22
patients; mesocaval shunt (Drapanas) in 5 patients, and
distal splenorenal shunt (Warren) in 8 patients. The Sugiura
procedure was performed in those with significant co-
morbidities or mild encephalopathy, nonpatency of the
portal or splenic veins, previous splenectomy, or the
presence of severe hypersplenism requiring splenectomy.
All surgical procedures were performed by the same sur-
geon (D.V.) (Fig. 1).

The modified Sugiura procedure was thus performed in 46
of the 60 patients who underwent surgical treatment on an
emergency basis (25 patients) or on a semi-elective basis (21
patients). Mean age of those 46 patients was 49 + 14 years
(range 26-73 years); 31 were men (67%) and 15 were
women (33%). Portal hypertension was due to liver cirrhosis
in all patients. The cause of cirrhosis was post-viral hepatitis
in 31 patients, alcoholic hepatitis in 10, cryptogenic in 3, and
autoimmune hepatitis in 2 patients (Table 1). Liver cirrhosis
stage according to Child classification was A in 4 patients, B
in 16 patients, and C in 26 patients.

The modified Sugiura procedure consisted of complete
devascularization of the lesser curvature and the proximal
area of the greater curvature of the stomach and transhiatal
devascularization of the lower esophagus, 6—10 cm from the
gastroesophageal junction. In this step we performed dis-
section of the short gastric and left gastric vessels, left gas-
troepiploic vein, coronary vein, as well as the periesophageal
collaterals. An EEA (end-to-end anastomosis) stapling
device, size 25-28 mm (Autosuture, Covidien, Mansfield,
MA), was then introduced into the lower esophagus through
an anterior gastrotomy approximately 3 cm from the gas-
troesophageal junction. An end-to-end anastomosis of the
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Table 1 Characteristics of the 46 patients who underwent the mod-
ified Sugiura procedure

Gender
Male 31 (67%)
Female 15 (33%)

Age, years (range) 49 £ 14 (26-73)

Cause of portal hypertension

Viral cirrhosis 31 (67.4%)
Hepatitis B virus 24
Hepatitis C virus 7

Alcoholic cirrhosis 10 (21.7%)

Cryptogenic cirrhosis 3 (6.6%)

Autoimmune hepatitis 2 (4.3%)

esophagus was performed 2—-3 cm above the gastroesopha-
geal junction, allowing simultaneous complete transection of
the esophagus. After removal of the stapler device, the lower
esophagus was reassessed to confirm the integrity of the
anastomosis. In cases of severe hypersplenism or splenic
vein thrombosis, or for technical reasons—i.e., enlarged
spleen—splenectomy was performed. In emergency cases,
liver biopsies were taken during the procedure for histolog-
ical diagnosis of the liver disease.

After the patient’s discharge from the hospital, a follow-
up visit was scheduled every 3 months during the first year,
every 6 months for the next 5 years, and once every year
thereafter. All patients were scheduled for upper GI
endoscopy 6 months after surgery, or sooner, depending on
their clinical status.

Results
Perioperative and 30-day postoperative period

The mean operative time was 3.3 h (range 2.5-5.5 h), and
the mean intraoperative amount of blood transfused was
3.3 units of PRBC (range 0-12 U). Six patients who
underwent the procedure semi-electively did not receive
blood transfusions. The mean operative time in the emer-
gency setting was greater than in the semi-elective group
(3.6 vs. 2.9 h), as well as the mean amount of packed red
blood cells (PRBC) transfused (4.2 vs. 2.3 U). Gastric
varices were found in 12 patients (26%) and were over-
sewn with under running silk suture through gastrotomy of
the anterior wall of the stomach. Splenectomy was carried
out in 31 patients (67%). Pyloroplasty was performed in 37
patients (80%) in cases where both vagal nerves were
sectioned during esophageal devascularization or in
patients with gastric ulcer (Table 2).

Postoperatively, acute bleeding was controlled in all
patients. The mean stay in the surgical intensive care unit
(SICU) was 8 days (range 2-38 days). Mean hospital stay
was 26 days (range 10-56 days). Early rebleeding devel-
oped in seven patients on postoperative day 16 £ 5. In
three patients endoscopy revealed grade II residual
esophageal varices above the esophageal anastomosis,
which were managed with sclerotherapy. One patient with
bleeding originating from gastric varices was successfully
managed with sclerotherapy. In another case, bleeding
was found to be coming from the stapler anastomotic site.
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Table 2 Intraoperative characteristics of the modified Sugiura
procedure

Total Emergency Semielective
(n = 46) (n = 25) (n=21)
Duration of surgery (h) 3.4 (2.5-5.5) 3.6 (3-5.5) 2.9 (2.54.5)
Transfused PRBC 3.3 (0-12) 42 (0-12) 23 (0-7)
units/patient
Splenectomy 31 (65%) 22 9
Pyloroplasty 38 (80%) 26 12
Gastric varices 12 (25%) 4 8
Mean ICU stay (days) 8 (2-38)
Mean hospital stay 25 (10-56)

(days)

In two patients where bleeding presented as melena,
endoscopy revealed esophagitis and portal gastropathy, and
those conditions were medically managed with H, blockers
or proton pump inhibitors.

Esophageal anastomotic leak occurred in five patients
(10.8%), and leak from the pyloroplasty site occurred in
one patient. All patients were managed initially with total
parenteral nutrition and a computed tomography (CT)-
guided percutaneous drainage was performed in three
cases. One patient with esophageal leak underwent an
exploratory laparotomy and surgical drainage of a subdia-
phragmatic collection on the 15th postoperative day. The
patient died on the 45th postoperative day after developing
sepsis and acute respiratory distress syndrome (ARDS).

Seven patients (six of them Child class C and one Child
class B) developed progressive liver failure. Mild hepatic
encephalopathy occurred in three of them. One patient
presented with portal vein thrombosis and was treated with
oral anticoagulants for 4 months. Ascites that was con-
trolled with diuretics appeared in 12 patients (Child class B
and C). In two patients with refractory ascites, a LeVeen
shunt was placed. Hepatorenal syndrome was diagnosed in
three patients, and two patients who developed acute renal
failure were treated with hemodialysis. One patient (Child
class C) presented with portal vein thrombosis preopera-
tively and died in the early postoperative period dissemi-
nated coagulopathy (DIC). Other complications included
respiratory infection—pneumonia in seven patients and
pleural effusion in nine patients.

Table 3 Child stage classification and perioperative mortality

Perioperative and 30-day postoperative mortality was
overall 23.9% (11 of 46 patients). The mortality rate was
greater (36%) in the subset of patients who had undergone
an emergency procedure (9 of 25 patients). Child class C
patients who underwent an emergency procedure had a
mortality rate of 53%. In the semi-elective group, the
mortality rate was 9.5% (2 of 21 patients). Mortality
according to Child classification was 34.6% in Child class
C (9 of 26 patients), and 12.5% (2 of 16 patients) in Child
class B. The cause of death was liver failure in seven
patients, coagulopathy (DIC) in one, respiratory failure—
acute respiratory distress syndrome (ARDS) in one, and
hepatorenal failure in two (Table 3).

Long term follow-up

Surveillance endoscopies performed 6 months after the
procedure in the 35 patients who survived revealed mild to
moderate anastomotic stricture in 7 patients, grade I or II
residual esophageal varices in 8, portal gastropathy in 12,
and gastric varices in 3 patients. Four patients with
esophageal stricture developed dysphagia and underwent
sequential dilatation of the stricture.

During the follow-up period, 11 patients (Child class A:
3, class B: 7 and class C: 1) were excluded from the long-
term results in this study because no data could be
retrieved. The remaining 24 patients had a long-term fol-
low up from 14 months to 22 years (mean 83.1 months).

Late recurrence of bleeding presented in 7 of 24 patients
during a mean period of 6.1 years (range 3.5-11 years). In
four cases (16.6%), the source of bleeding was recurrent
varices grade II-III and they were managed with sclero-
therapy. In 3 patients bleeding was due to hemorrhagic
gastritis and portal gastropathy, and all three patients were
managed successfully with H2 blockers and proton pump
inhibitors. Progressive liver failure and encephalopathy
occurred in 9 Child class C patients during a mean period
of 4.8 years (range 3-7 years). One Child class C and one
Child class B developed hepatocellular carcinoma (HCC)
after 4 and 6 years, respectively (Table 4).

The 5-year survival for these 24 patients was 62.5%:
52.9% for Child class C patients, and 83.3% for Child class
B patients (Fig. 2a). The overall survival rate for 46
patients including perioperative mortality was 42.8% (32%

Child stage Emergency Emergency Semielective Semielective Total (n) Total
classification procedure (1) procedure deaths Procedure (n) procedures deaths deaths

A 2 0 (0%) 2 0 (0%) 4 (9%) 0 (0%)

B 8 1 (12.5%) 8 1 (12.5%) 16 (35%) 2 (12.5%)
C 15 8 (53%) 11 1 (9%) 26 (56%) 9 (34.6%)
Total 25 9 (36%) 21 2 (9.5%) 46 11 (23.9%)
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Table 4 Short- and long-term follow-up results of the 46 patients who underwent the modified Sugiura procedure

Endoscopic findings (6 months postoperation) (n = 36 patients)

Long-term results (14 months—22 years) (n = 24 patients)

Recurrence of varices (first and second degree) (n = 8 patients)
Hemorrhagic gastritis-portal gastropathy (n = 12 patients)
Gastric fundus varices (n = 3 patients)

Stenosis of the anastomosis (n = 7 patients)

Bleeding esophageal varices (n = 4 patients)
Hemorrhagic gastritis-portal gastropathy (n = 3 patients)
Hepatic failure (n = 9 patients)

Occurrence of hepatocellular cancer (n = 2 patients)

No rebleeding 5 years postoperatively (n = 10 patients)
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Fig. 2 Kaplan—Meier curve showing: a survival of the 24 patients
with long-term follow-up (n = 24). The Child class A patient
survived for 12 years. b Survival of the 46 patients who underwent
the modified Sugiura procedure (n = 46). Intraoperative and
in-hospital postoperative deaths are included

for Child class C patients, and 44.4% for Child class B
patients) (Fig. 2b). There was no Child class C patient with
more than 10 years survival. One Child class B patient had
a follow-up of 22 years. The cause of death was liver
failure in 12 patients, HCC in 2 patients, and recurrence of
bleeding in 4 patients. In 6 patients with over 10-year
survival, the cause of death could not be retrieved.
Considering as an optimum outcome a minimum 5-year

survival without recurrence of bleeding, 10 of 24 patients
(41.6%) did not present rebleeding for 5-22 years (mean
10.3 years) (Fig. 2).

Discussion

Variceal bleeding develops in up to one-third of patients
with cirrhosis and is associated with an estimated mortality
rate of 30-50% during the first episode [4, 10]. Endother-
apy (endoscopic band ligation and injection sclerotherapy),
combined with pharmacotherapy, remains the first-line
treatment and controls bleeding in more than 85% of
patients. The early rebleed rate after endoscopic sclero-
therapy (EST) and endoscopic variceal band-ligation
(EVL) is reported to range from 21 to 52% and from 20 to
33%, respectively [11, 12]. Endoscopic therapy should be
considered a failure if hemorrhage cannot be controlled
after two sessions [4, 13, 14].

An emergency surgical intervention may be required in
patients not scheduled for liver transplantation and when
endoscopic and pharmacologic therapies are unsuccessful
and TIPS placement is contraindicated, unavailable, or
unsuccessful. At present, a surgical shunt procedure is
indicated in patients with Child class A cirrhosis, whereas
the transjugular intrahepatic portosystemic shunt is indi-
cated in those with Child class B—C cirrhosis scheduled for
liver transplantation [4, 15].

As originally described, the nonshunting Sugiura oper-
ation includes extensive paraesophagogastric devasculari-
zation, esophageal transection, splenectomy, vagotomy,
and pyloroplasty, while maintaining the plexus of collat-
erals that connects the left gastric vein to the azygous
system. Separate thoracic and abdominal approaches were
performed in one or two stages. By ensuring preservation
of portal venous blood flow to the liver, this procedure has
advantages over portosystemic shunts, preserving liver
function and deterring development of postoperative
hepatic encephalopathy. In a Japanese series, the original
Sugiura procedure had a rebleeding rate of less than 10%
[16]. Several modifications of the original Sugiura proce-
dure have been reported, including left gastric vein liga-
tion, with different results [7, 17-19]. Likely because of a
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difference in the proportion of patients with alcoholic cir-
rhosis, these modifications have not been successfully
adopted in the Western countries [4, 6, 20].

Being a one-stage abdominal approach, the modified
transabdominal Sugiura operation also consists of a simul-
taneous transection of the distal esophagus with a circular
stapler introduced into the esophageal lumen through a
gastric incision. Total esophageal transection to interrupt the
transmural and paraesophageal varices was firstly performed
by Walker [21]; later, Johnston [22] described the use of a
stapler device gun in an abdominal esophageal transection.
The major advantage of this procedure is that it can be per-
formed by most surgeons. In addition, a devascularization
operation may be the only remaining option for sclerother-
apy failure with diffuse splanchnic venous thrombosis.
Several series have revealed relatively low operative mor-
tality and rebleeding in the acute setting; however, risk of
later haemorrhage from gastric or recurrent esophageal
varices may be significant [4, 6, 16, 20, 23, 24].

In our patients, 56% of whom had Child class C disease,
hospital mortality was 23.9% in emergency and semi-elec-
tive settings overall. Patients with Child class C cirrhosis had
an overall perioperative mortality of 34.6%, while in emer-
gency settings mortality was 53%. As described by Orozco
et al. [17], this can reach 80% in patients with Child class C
cirrhosis, contrasting the reported results of this procedure in
patients with well-preserved liver function [6, 25]. Overall in
Western series, when the operation was performed as an
emergency the reported operative mortality varied between
22 and 100% [7, 18, 26-29].

The reported incidence of recurrent varices ranges from
17 to 37% [30-34]. In case of recurrence of esophageal
varices, the incidence of rebleeding varies from 30 to 40%
[18, 30,35, 36]. In our series, 4 of 24 patients with long-term
follow-up had recurrence of esophageal varices presenting
with bleeding, after a mean period of 6.1 years. Ten patients
(41.6%), 7 of whom were Child class C, did not present
recurrence of bleeding after a mean period of 10.3 years
(range 5-22 years) [9].

The significant cause of morbidity associated with this
procedure has been attributed to esophageal leak, the inci-
dence of which is reported to be from 6 to 22% with a leak-
related mortality rate of 50-60% [7, 18, 37, 38]. Depending
upon the recent or long-term sclerotherapy, these patients
can have a friable esophagus, which may be the factor that
explains the high risk of anastomotic complications. In the
present series, esophageal leak from the transection line
occurred in 10.8% of patients and was the cause of death in
one patient. Johnson et al. [35] reported an equivalent suc-
cessful result regarding rebleeding rate, omitting the
esophageal transection in two-thirds of patients during the
modified Sugiura procedure, with lower morbidity in this
subset of patients. In addition, several authors suggest that
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esophageal transection is not essential for the effective
control of variceal hemorrhage, avoiding anastomotic leaks
in about 20% and death from these leaks in up to 50-66% of
all patients [20, 39, 40]. The postoperative encephalopathy
rate was 6.5% indicating that devascularization is not asso-
ciated with a high risk of encephalopathy, which can be as
high as 30% in portosystemic shunt procedures and 15% in
selective distal splenorenal shunt [31, 41].

The major disadvantage of emergency surgery is that
many patients who bleed from portal hypertension are at high
operative risk because of their underlying liver disease with
poor hepatic reserve. In the emergency settings in Child class
C patients, even the use of TIPS is associated with proba-
bility of survival rate of 60% at 1 year and less than 50% at
2 years [1, 3, 42, 43]. When TIPS was used as a rescue
treatment after sclerotherapy failure, early rebleeding
occurred in 16-30% of the patients, and the early mortality
amounted to 17-60%, depending on whether the patients
received a shunt [3, 44, 45]. Considering that in our series
Child class C patients who could tolerate surgery had an
overall 5-year survival of 52.9%, the modified Sugiura pro-
cedure constitutes a reasonable therapeutic option.

In countries where there is a limited supply of donor
organs, liver transplantation is rarely an alternative for the
acutely bleeding patient. Where liver transplantation has
been proposed as the treatment of choice for bleeding
esophageal varices in the absence of any contraindications,
the outcome has often been unsatisfactory [4, 46]. In a
randomized controlled trial, Orloff et al. [46] concluded
that bleeding esophageal varices alone should not be con-
sidered an indication for liver transplantation, and that liver
transplantation is seldom required following control of
bleeding by portocaval shunt.

It is also important to note that numerous patients referred
for liver transplantation will be disqualified for various rea-
sons (e.g., alcoholism, drug abuse, and patient noncompli-
ance), and few will ultimately receive a transplant [47].

In conclusion, once sclerotherapy has failed in patients
with bleeding esophageal varices, there are limited options
other than TIPS or emergency surgery as a bridge to liver
transplantation. For patients who are not candidates for
liver transplantation and who cannot be shunted because of
portal vein thrombosis, the modified devascularization
Sugiura procedure remains a reasonable surgical option
that can be performed in nonspecialized centers.
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