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Abstract
One of the most serious consequences of extrahepatic portal vein throm-
bosis is portal hypertension with recurrent variceal bleeding. Once endos-
copic variceal ligation fails and the spleno-portal axis is not permeable, 
modified Sugiura devascularization may be the only alternative. Its use in 
patients with cirrhosis has been reported, but there is little information on 
non-cirrhotic patients. This article presents a series of four cases of non-
cirrhotic patients that underwent this procedure. Patients were followed 
for twelve months; none presented episodes of esophageal varices re-
bleeding nor required ligation of residual varices. This surgery is outlined 
as a therapeutic alternative for this type of patients. 
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INTRODUCTION

Azygos and portal vein devascularization were first descri-
bed in the literature in 1973 by Dr. Sugiura (1). This proce-
dure involves removing the penetrating veins of the distal 
esophagus and the gastric fundus by making a transection 
in the left gastric vein, the gastroepiploic artery, and the 
short gastric arteries located at the beginning of the grea-
ter curvature. This procedure initially included esophageal 
transection and subsequent end-to-end anastomosis, as 
well as pyloroplasty, splenectomy, and selective vagotomy.

Early reports described the effectiveness of this pro-
cedure, which had an incidence of rebleeding of <1.5 % 
and a 10-year survival of >70 % and >50 % in scheduled 

and urgent patients, respectively (2). However, failure of 
esophageal anastomosis was associated with many compli-
cations and a significant mortality rate. For this reason, the 
technique was modified, and transection of the esophagus 
was excluded at first, followed by vagotomy and pyloro-
plasty (3). Figure 1 shows the differences between the 
original and the modified technique.

Once the procedure is performed, follow-up is made 
through endoscopies and the ligation of residual or new 
varicose veins. Some studies have shown 5-year rebleeding 
control in over 80% of cases, which makes it a good the-
rapeutic alternative for patients in whom beta blocker and 
ligation management are not sufficient to control recurrent 
bleeding episodes (4).
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According to the World Health Organization (WHO), 
extrahepatic portal vein thrombosis has a prevalence of 
nearly 5 cases per 10 000 inhabitants (5). In 60 % of those 
cases, an underlying hematological disease is identified, 
while the remaining 40 % have different etiologies (6). Risk 
factors identified include gastrointestinal infections, umbili-
cal vein catheterization, myeloproliferative disorders, use of 
contraceptives, pregnancy, and certain abdominal surgeries. 

Nevertheless, there is not much research on the manage-
ment of variceal bleeding in the context of this condition, 
and current recommendations are based on data from 
patients with portal hypertension and cirrhosis (7). This is 
a case series study in non-cirrhotic patients with extrahepa-
tic portal vein thrombosis and recurrent variceal bleeding, 
who underwent modified Sugiura devascularization.

DESCRIPTION OF THE CASES

Between 2014 and 2017, our service received 6 non-cirr-
hotic patients with extrahepatic portal vein thrombosis and 
recurrent bleeding of the esophageal varices, despite repea-
ted ligations and management with beta- and terlipressin 
blockers. Of these patients, 2 could undergo classic shun-

ting, so a splenorenal shunt was performed; the remaining 
4 had episodes of recurrent variceal bleeding that required 
multiple transfusions and hospitalizations. 

At the time of assessment, 3 patients were in the inten-
sive care unit (ICU), extubated and receiving terlipressin, 
while 1 remained in the general ward. Moreover, in the 
last month, 3 of them had received multiple transfusions 
and had undergone at least 2 attempts to control bleeding 
through endoscopy. The other patient had suffered the 
most recent episode, 5 weeks earlier.

The assessment protocol included a dual-source abdo-
minopelvic tomography with contrast agent, which was 
performed in all patients, together with combined sple-
nography, and femoral venography in 2 patients. Initially, 
the possibility of a conventional splenorenal, mesocaval or 
meso-Rex shunt was considered. The lack of dilatation of 
the splenic vein or thrombosis of the splenic vein, or the 
distance between the renal vein and the splenic vein pre-
vented the performance of a splenorenal shunt in all cases. 

Likewise, the absence of superior mesenteric vein per-
meability, with grade IV thrombosis according to Yerdel›s 
classification (8), prevented the use of this structure as the 
site of entry for a portal cava or intrahepatic left portal shunt.

Figure 1. Original Sugiura Technique vs. Modified Technique. A. Original Sugiura Technique: 1) esophageal transection and vagus nerve ligation; 
2) devascularization of the lesser curvature and distal esophagus; 3) devascularization of the greater curvature; 4) splenectomy; 5) pyloroplasty. B. 
Modified Sugiura Technique: 1) devascularization of the lesser curvature and distal esophagus; 2) ligation of the short arteries; 3) devascularization of 
the greater curvature.
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During the postoperative period, 1 patient developed 
transient ascites, which was resolved with diuretics, while 
another had delayed gastric emptying, which was corrected 
without treatment. There were no reinterventions or resi-
dual collections. All patients met oral caloric requirements 
and were discharged with follow-up order and serial endos-
copies at 8 days and at 1, 3, 6 and 12 months. Endoscopic 
findings are summarized below (Table 2).

Table 2. Grade of esophageal varices at 3, 6, and 12 months, according 
to the Dagradi classification 

Patient Grade of esophageal varices

> 3 months > 6 months > 12 months

1 II II 0

2 I I I

3 0 0 I

4 0 I I

In this context, in the 3-month follow-up, only 2 patients 
had residual grade I and II varices (<5 mm), while in the first 
patient they disappeared by insufflation. The other 2 indivi-
duals did not have varices in the esophagus or gastric fundus, 
although portal hypertensive gastropathy was observed.

Prophylactic ligatures were not necessary, and the beta-
blocker was removed in all patients, except for the person 
with grade II varices, who had a bleeding from colonic vari-
ces a month after the surgery was performed. This patient 
was treated conservatively by increasing the beta blocker 
dose. No rebleeding was reported at the 8-month follow-up.

Follow-up at 1 year revealed 3 patients with varices <5 mm, 
which disappeared with insufflation, while the fourth patient 
had no varicose manifestations. Finally, bleeding from 
esophageal varices was not observed in any of the patients.

DISCUSSION

Multiple reports describe the results of this surgical proce-
dure in terms of variceal rebleeding control. However, most 
of these reports are from patients with cirrhosis and throm-
bosis of the entire splenoportal axis. These patients were 
taken to devascularization, as liver transplantation was not 
technically feasible and multivisceral transplantation was 
not available (3). 

Complications of portal hypertension due to thrombosis 
of the extrahepatic portal vein, not associated with cirr-
hosis, have been poorly described. In case of medical and 
endoscopic failure, surgical or percutaneous shunts are the 
treatment of choice. However, these options are limited 
since thrombosis of the splenic and upper mesenteric veins 

3 of the patients were operated on in the context of emer-
gency bleeding, and the fourth underwent scheduled sur-
gery since no active bleeding had been observed for several 
weeks. The hematology department ruled out the existence 
of thrombophilic diseases in all patients.

The modified Sugiura procedure, reported in the litera-
ture, was performed with a single-staged approach to the 
abdomen by making an incision in the supraumbilical 
midline, ligating the penetrating arteries of the proximal 
thirds of the stomach, and dissecting and ligating all the 
veins that penetrate the distal esophagus. The transhiatal 
technique was also used —at least 7 cm into the thorax— 
and a dissection was performed down to the distal muscle 
layers to achieve the ligation of the varicose veins and the 
transection of the left coronary vein and the left gastroepi-
ploic vessels, at the junction between the antrum and the 
greater curvature. 

Short arteries were also sectioned, and energy devices 
were used in vessels <5 mm, as well as ligatures with 2-0 
and 3-0 silk suture. Splenectomy, ligation of the splenic 
artery, esophagus section, pyloroplasty, and selective vago-
tomy were not performed.

The average surgical time was 2.5 hours and none of the 
patients received vasoactive agents during the procedure. 
Furthermore, the average bleeding during the interven-
tions was 200 cm3, without the need for transfusions due 
to intraoperative bleeding. The 4 patients were extubated 
during surgery and transferred to the ICU, with stable 
hemodynamics. During the postoperative period, the oral 
route was gradually started, and feeding tubes were not 
needed. The main characteristics of these patients are des-
cribed below (Table 1).

Table 1. Patient characteristics

Features Cases

1 2 3 4

Age (years) 24 68 36 42

Sex (F or M) F F M M

Risk factors Umbilical vein 
catheterization

Diverticulitis None None

ICU due to UGB Yes Yes Yes Yes

Transfusion >4 PRBCs 
in the last 2 months

Yes Yes Yes Yes

>3 ligations Yes Yes Yes Yes

Recent bleeding 
(<15 d)

Yes Yes Yes No

F: female; M: male; ICU: intensive care unit; UGB: upper gastrointestinal 
bleeding; PRBC: packed red blood cell
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has been observed in up to 50% of cases. In this scenario, 
the modified Sugiura procedure becomes a suitable option 
for this type of patients (7, 9-11).

Studies conducted in Japan have reported rebleeding con-
trol in over 70 % of cases at 10 years and in over 80 % at 5 
years (12). On the contrary, some studies, such as the one 
by Mercado et al., do not report good long-term results (13).

The 4 patients assessed in the present study developed 
severe symptoms due to variceal bleeding recurrence and 
underwent multiple hospitalizations and transfusions. At 
the time of writing this paper, none of them had required 
variceal ligation and the only rebleeding case was asso-
ciated with colonic varices. Also, no patient had shown 
any signs of liver dysfunction and all of them were able to 
resume their working activity. Therefore, regular follow-up 

with endoscopy allows early detection of residual varices 
and establishing the need for ligation.

In our experience, the modified Sugiura procedure may 
be a safe option to control the risk of rebleeding in patients 
with recurrent variceal hemorrhage and thrombosis of 
the extrahepatic spleno-mesenteric portal axis —of non-
cirrhotic origin—, who, in addition, are not candidates for 
other conventional therapies such as portosystemic shunts. 
Studies with larger samples and long-term follow-up are 
needed to strengthen knowledge in this area. 
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