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Background: Noncirrhotic portal hypertension (NCPH) is a condition when a high hepatic

venous pressure gradient with preserved liver functions and the absence of parenchymal

dysfunction. NCPH with portal vein thrombosis (PVT) is a rare condition. Surgery aims to

reduce portal vein flow and alter portal vein circulation.

Case: A male, 59 years old, complained of blackish stool in the last 2 weeks and enlarged

abdomen. Physical examination revealed anemia and melena with splenomegaly and ascites.

Laboratory findings were anemia, normal hepatobiliary function, and no liver infection.

Abdominal Doppler ultrasonography and contrast-enhanced abdominal computed tomogra-

phy scan revealed ascites, splenomegaly, noncirrhotic liver, dilatation of portal vein, low

portal vein peak velocity, and PVT. Esophagogastroduodenoscopy revealed esophageal

varices grade 3 with a positive red color sign and cardia stomach varices. We performed

a modified Sugiura technique through the left subcostal incision and proximal splenorenal

shunt. The procedures of the modified Sugiura technique are splenectomy, devascularization,

transection, and end-to-end anastomosis of the lower esophagus above the gastroesophageal

junction, devascularization of the upper 2/3 of the lesser and greater curvatures of the

stomach, and pyloroplasty. Portal circulation alteration used the proximal splenorenal shunt

with end-to-side anastomosis of the splenic vein to left renal vein. At the one-year follow-up

after surgery, his physical condition was better and there was no sign of complications.

Conclusion: Devascularization procedure using a modified Sugiura technique is useful to treat

and avoid rupture of esophageal varices. Portal circulation alteration using the proximal splenor-

enal shunt is a good choice. The treatment in NCPH utilizing the combination of modified

Sugiura technique and the proximal splenorenal shunt is proper without complication.

Keywords: modified Sugiura technique, proximal splenorenal shunt, portal vein thrombosis,

noncirrhotic portal hypertension

Introduction
Noncirrhotic portal hypertension (NCPH) is a condition when a high hepatic venous

pressure gradient (HVPG) with preserved liver functions and the absence of

parenchymal dysfunction.1,2 Based on anatomy, etiology of NCPH can be divided

into pre-hepatic, hepatic, and post-hepatic, by increasing resistance to blood flow.1,2

One of the conditions of pre-hepatic NCPH is portal vein thrombosis (PVT), it is
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leading decrease portal vein flow and increase resistance.1–

4 In the developed country, the second cause of portal

hypertension after cirrhosis is PVT, but it must be distin-

guished between cirrhotic or noncirrhotic PVT.3

Portal vein obstruction in cirrhosis patient is associated

with hepatocellular carcinoma and invasion of a primary

tumor causes the blockage.3,4 PVT causes portal hyperten-

sion in the western country, approximately 5–10% cases,

but in the developing country, 35–40% cases portal hyper-

tension are associated to PVT.5 But it is a rare condition

when PVT in the noncirrhotic patient.3,4 About one-third

of patients’ etiology is unknown3 and portal vein obstruc-

tion is usually well tolerated and often asymptomatic.5

In the noncirrhosis condition, the liver activity is regular

and absence of parenchymal dysfunction. High portal pres-

sure can develop into life-threatening complications such as

variceal bleeding, intestinal venous occlusion or ischemia,

and ascites.3,4 Gastroesophageal varices may occur in early

PVT in NCPH, another condition such as portal hypertensive

gastropathy is rare. Ascites may occur, and it is associated

with gastrointestinal bleeding and infection.4

Treatment in NCPH is to reduce portal pressure and to

impede variceal bleeding.2,6,7 The goal of surgery in NCPH

patient is to minimize portal vein resistance by devascular-

ization of esophageal varices and creating a portosystemic

shunt.6–8 The operation can do if patients with portal hyper-

tension get the complication, no response to pharmacologic

and endoscopic management. However, surgery can be

indicated in recurrent bleeding or infection, restriction of

activities of daily living, inadequate health care facility or

want to do a definitive one-time treatment.2,5,6

We reported a patient with a chief complaint was the black-

ish stool and after examination, we found PVT in NCPH. We

performed the combination of modified Sugiura technique and

proximal splenorenal shunt.His condition recoveredwellwith-

out any complications after surgery. He can do daily activities

and take medicine to prevent portal hypertension.

Written informed consent for publication of the case

details and images has been provided by the patient.

A case report publication does not require approval from

the Faculty of Medicine Udayana University and Sanglah

General Hospital Review Board.

Case report
A male, 59 years old, complained blackish stool in the last

2 weeks. His abdomen had slowly enlarged over the pre-

vious 4 years, and he felt pain especially in the middle of

the stomach. He denied consuming alcohol drink,

smoking, or history of other diseases, such as hepatitis

and congenital disorder of the blood. The patient’s condi-

tion gets weaker, but he can still eat and drink, and no

vomiting. There is no swelling in the extremities.

Physical examination revealed pale of the eyelid, no

icteric, no hepatomegaly, splenomegaly, and ascites. Rectal

examinationwas positive of blackish stool, no fresh blood, and

no palpable mass. Laboratory finding was anemia (hemoglo-

bin 6.88 g/dL and haematocrit 22.02%), normal leukocyte and

thrombocyte, hypoalbuminemia (albumin 2.8 g/dL), normal

liver function (AST 14.7 U/L and ALT 11.1 U/L), and normal

renal function (BUN 22.8 mg/dL and serum creatinine

0.79 mg/dL). Hemostatic test slightly elevated with APTT

30.9 s, PPT 16.7 s, and INR 1.43. We also found non-

reactive at HBsAg and anti-HCV test, normal bilirubin

serum (total 0.78 mg/dL, direct 0.31 mg/dL, and indirect

0.47 mg/dL), normal alkaline phosphatase (60 U/L), and nor-

mal gamma-GT (39 U/L), but high CRP count 23.39 mg/L

(normal 0–5 mg/L).

The abdominal Doppler ultrasonography presented non

cirrhotic liver with average size (13 cm), splenomegaly

(13.9 cm), dilatation of portal vein (1.27 cm), low portal vein

peak velocity (19.4 cm/s), and ascites (Figure 1). This finding

was confirmed with contrast-enhanced abdominal computed

tomography (CT) scan, which revealed dilatation of portal

vein with thrombus, normal liver parenchymal, normal biliary

tract, splenomegaly with dilatation of splenic vein, and ascites

(Figure 2). He was examined used esophagogastroduodeno-

scopy, which revealed esophageal varices grade 3 with the

positive red color sign and stomach varices (Figure 3).

We transfused packed red cell two bags each day to

improve hemoglobin level, but it cannot achieve until

hemoglobin level was 10 g/dL. Every day he got melena,

so it is indicated ongoing upper gastrointestinal bleeding.

We decided to do Sugiura technique surgery8 with his

baseline hemoglobin 5.29 g/dL. We performed the mod-

ified Sugiura technique through left subcostal incision

(Figure 4A) and proximal splenorenal shunt.

We performed splenectomy first (Figure 4B) followed

by devascularization of the distal esophagus using harmo-

nic scalpel through hiatus of diaphragm. We made a small

anterior gastrostomy. Then, we made a transection and

end-to-end anastomosis of the lower esophagus (Figure

4C) using a CDH29A stapling device (Ethicon curved

intraluminal stapler). We performed separate Lembert

suture to reinforce of the esophageal anastomosis and

stitched the gastrostomy. We performed devascularization

of the upper 2/3 of the lesser and major gastric curvature
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(Figure 4D) and then pyloroplasty to facilitate gastric

emptying (Figure 4E). The last procedure we anastomosed

end-to-side of the splenic vein to left renal vein

(Figure 4F).

His condition improved after surgery and overwhelm-

ing post-splenectomy infection (OPSI) did not occur. He

can eat and normally drink, no pale, no fatigue, and no

melena. He consumed medicine propranolol 60 mg

per day to prevent portal hypertension and warfarin 5 mg

per day to release the thrombus. Two months after surgery,

we examined esophagogastroduodenoscopy and revealed

esophageal varices grade 2 with the negative red color

sign, cardia stomach edema, no gastric varices, and gastric

snakeskin (Figure 5). We evaluated esophagogastroduode-

noscopy 6 months after surgery, the results were the same

as the previous examination, but there was no edema in the

gaster. One-year follow-up after surgery, his physical con-

dition was better and no sign of complications.

Discussion
NCPH is a wide range of vascular condition leading to portal

hypertension, and it classified anatomically by the site of

Figure 1 Abdominal Doppler ultrasonography with ascites, dilatation of portal vein, and low portal vein peak velocity.

Figure 2 Contrast-enhanced abdominal CT scan with dilatation of portal vein with thrombus and dilatation of splenic vein.

Figure 3 Esophagogastroduodenoscopy, esophageal varices grade 3 with the positive red color sign (left), esophagogastric junction (middle), and cardia stomach varices (right).
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resistance to blood flow.1,2 Patients with NCPH have proper

liver function and normal liver parenchyma.1–4 Classification

and causes of NCPH are shown in Table 1.5 PVT can occur

6–11% in cirrhotic patients,9 but it is a rare finding in non

cirrhotic patient.3,4,9

PVT is one of cause extrahepatic portal vein

occlusion.3 The occlusion of the portal vein can increase

venous pressure gradient.1–4 The conditions that can be

risk factors for PVT are blood clotting disorders, peritoni-

tis or intra-abdominal infection, and portal vein anomaly

(stenosis or atresia).5

Clinical presentation of PVT divided into acute or

chronic thrombosis.4,5 The main complaints in acute PVT

are the abdominal or lumbar pain, intestinal ischemia or

dysfunction, fever, metabolic acidosis, ascites, rectal

bleeding, diarrhea, and sepsis.4,5 In chronic PVT, it can be

asymptomatic or characterized by splenomegaly, pancytope-

nia, varices, and ascites.5 Gastroesophageal varices may

develop early stage, later it frequently causes variceal bleed-

ing. Portal hypertensive gastropathy, ascites, and encephalo-

pathy are a rare condition.4 Anemia and splenomegaly are

common in extrahepatic portal vein obstruction.5

Radiological investigations use abdominal Doppler

ultrasonography, abdominal CT scan, and magnetic reso-

nance angiography to assess portal vein patency, portal

cavernoma, the structure of a hepatobiliary system, sple-

nomegaly, and evaluation another anomaly.3–5 Liver cir-

rhosis was confirmed by clinical, laboratory, or imaging

findings. In noncirrhotic patients, liver function test was

standard.3,4 Liver biopsy is not mandatory5 to proven

Figure 4 Step by step the operation. Left subcostal incision (A); splenectomy (B); transection and end-to-end anastomosis of the lower esophagus (C); devascularization of

the upper 2/3 of the major gastric curvature (D); pyloroplasty (E); proximal splenorenal shunt (F).

Figure 5 Esophagogastroduodenoscopy 2 months after surgery, esophageal varices grade 2 with the negative red color sign (left), cardia stomach edema (middle), and

gastric snakeskin (right).
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cirrhosis, but it is better to confirm NCPH with normal

liver biopsy. Other modality used endoscopy in extrahepa-

tic portal vein obstruction, to evaluate esophageal, gastric,

and anorectal varices.5

Treatments of acute PVT are to release thrombosed vein,

to avoid intestinal infarction, and correct any underlying

disease.4 Anticoagulation therapy can recanalize partial and

complete the thrombosed vein, 40–50%, respectively.4

Turnes et al’s study showed 44% recanalization in patients

who get anticoagulation therapy within

30 days of the onset of symptoms, compared to no-

anticoagulation group (p=0.008).10 Using early anticoagula-

tion therapy was significantly increased recanalization to

60% of patients. They consumed anticoagulation drug within

the first week after the diagnosis and only 20% recanalization

if used later.4,10 Kobilica et al’s study found early anticoagu-

lation therapy after diagnosed PVT had 58% complete reca-

nalization, 29% partial recanalization, and 13% failed within

first 30 days therapy.3 Using early anticoagulation therapy for

6 months gives a good outcome.4,10

Chronic PVT leads to portal hypertension and compli-

cations, such as variceal bleeding.3,4 Anticoagulation ther-

apy can avoid the development and relapse of thrombosis

without elevating the gastrointestinal bleeding.4 Treatment

of variceal bleeding in the patient with NCPH can use

endoscopic ligation or beta-blocker drug such as

propranolol.4,5 Acute variceal bleeding is excellent using

endoscopic therapy.5 A study showed that endoscopic var-

iceal ligation was not better than consuming propranolol

for protection rebleeding in patients with NCPH.4

Treatment in NCPH is to reduce portal pressure and to

avoid complications such as variceal bleeding.2,6,7 Surgery

is indicated if endoscopic therapy cannot control bleeding

or other indication such as massive splenomegaly, portal

biliopathy, rare blood group, recurrent bleeding or infec-

tion, restriction of activities of daily living, inadequate

health care facility or want to do a definitive one-time

treatment.2,5,6 The goal of surgery in NCPH patient is to

reduce portal vein resistance by devascularization of eso-

phageal varices and creating a portosystemic shunt.6–8,11,12

In NCPH, surgery options can be divided into esophago-

gastric devascularization, portosystemic shunt, and porto-

portal shunt (Rex shunt).6,7 Various studies have shown

shunt patency in 85–98% patients extrahepatic portal vein

obstruction and the long-term survival in >95% patients

who undergo central splenorenal shunt, mesocaval shunt,

portocaval shunt, side-to-side splenorenal shunt, proximal

splenorenal shunt, and mesenterico-left portal bypass.5

One of the esophagogastric devascularization

techniques is Sugiura technique.6,8 In 1973, Sugiura and

Futagawa showed the method to treat esophageal varices.

The Sugiura technique is based on eliminating perforating

veins of esophagus and stomach, maintain collaterals which

connect the coronary vein to the azygous system.8 Original

Sugiura technique described with an abdominal and thoracic

approach.6 Modified Sugiura technique used one stage trans-

abdominal approach to achieve extensive gastroesophageal

devascularization.8 The first procedure is performed sple-

nectomy. Next step is followed by devascularization of

6–10 cm of the esophagus. We do transection and end-to-

end anastomosis of the lower esophagus 4–5 cm above the

gastroesophageal junction with stapling device. After that,

we do devascularization of the upper 2/3 of the lesser and

Table 1 Classification of noncirrhotic portal hypertension1,5

Pre-hepatic

● Extrahepatic portal vein obstruction (portal vein thrombosis)

● Splenic vein thrombosis

● Splanchnic arteriovenous fistula

● Splenomegaly due to any cause

Hepatic

● Pre-sinusoidal

○ Noncirrhotic portal fibrosis

○ Idiopathic portal hypertension

○ Schistosomiasis

○ Sarcoidosis

○ Primary or secondary biliary cirrhosis (pre-cirrhotic stage)

○ Sclerosing cholangitis

○ Congenital hepatic fibrosis

○ Peliosis hepatis

○ Hepatic arterioportal fistula

○ Early myeloproliferative diseases and myelofibrosis

○ Vinyl chloride, arsenic, or azathioprine hepatotoxicity

○ Partial nodular transformation

● Sinusoidal

○ Alcoholic hepatitis

○ Hypervitaminosis A and methotrexate hepatoxicity

○ Incomplete septal fibrosis

○ Nodular regenerative hyperplasia

● Post-sinusoidal

○ Veno-occlusive disease

○ Hepatic vein thrombosis (Budd-Chiari syndrome)

Post-hepatic

● Inferior vena cava web

● Constrictive pericarditis and restrictive cardiomyopathy

● Tricuspid regurgitation

● Severe right-sided heart failure
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greater curvatures of the stomach, and pyloroplasty.8

Pyloroplasty was performed to facilitate gastric emptying.8

Other technique performed left thoracoabdominal approach,

preservation of the main trunk of the vagus nerve, highly

selective vagotomy, no gastric drainage procedure, and

Nissen fundoplication.11

Portosystemic shunt (Table 2) can be divided as nonselec-

tive (complete portal system decompression to divert all portal

flow), selective shunt (variceal-bearing compartment decom-

pression andmaintain portal circulation to the liver), and partial

(partial portal system decompression and partial portal flow).6

About 90% of patients can be done portosystemic shunt. In

long-term studies in Western countries, the outcome of shunt

operationwith orwithout splenectomy in children and adults is

related to shunt patency 90–95%, rebleeding 5–10%, no ence-

phalopathy, and 15 year-survival rates 95%.7 In young chil-

dren, portosystemic shunt has a good outcome with low

morbidity and mortality (1%) and low rebleeding rates

(4%).7 Surgery in NCPH is better than in cirrhotic patients,

with overall 5 years survival approximately 80%, operative

mortality <1%, and shunt patency between 75% and 100%.6

Shunt occlusion can occur if using small diameter synthetic

graft or small vein graft.6

Surgical technique of conventional Linton’s splenorenal

shunt (proximal splenorenal shunt) performed left thoracoab-

dominal approach, but Omar’s method performed left subcostal

incision.13 This approach can extend into the left flank and

across midline through rectus muscle. Splenectomy was com-

pleted first and identified splenic vein. He dissected the fusion

fascia of Toldt from the tail to the middle of the body of the

pancreas. Splenic vein was attached to that avascular fascia. It

can obtain an optimal length of the splenic vein to anastomosed

with left renal vein.13

Outcome after surgery for NCPH patient was adequate

to prevent rebleeding from esophageal varices, relieve

portal gastropathy, portal biliopathy, and decrease portal

pressure.6–8,11,13 Monitoring the portal pressure can esti-

mate HVPG below 10 mmHg, because the weight above it

can lead to esophageal and gastric varices, increase collat-

eral of periportal and retroperitoneal, and spontaneous

bacterial peritonitis.12 The HVPG value of more than 12

mmHg can lead to rupture and bleeding of the varices.14,15

Some study showed endoscopic variceal ligation more

effective to prevent variceal rebleeding in the patient with

NCPH.16,17 But other study showed sclerotherapy could

decrease rebleeding 25% at 2 years and 35% at

5 years.18,19 Mathur et al’s study showed that modified

Sugiura procedure was effective and safe to prevent long-

term variceal rebleeding. They evaluate up to 54±34

months, 95% of patients had no varices. They reported

88% of the 5-year survival. But the overall complication of

this procedure was 4% mortality post-operation, 15% eso-

phageal stricture, and 11% rebleeding.20 Goyal et al’s

study evaluated 45 patients who operated esophagogastric

devascularization procedure. It showed overall survival of

35% in cirrhosis patients and 90.48% in noncirrhosis

patients. The mean followed up was 48 months.21

In Japan, if the patient could not undergo shunt surgery,

only the devascularization procedure was done. It can be

useful option to treat variceal bleeding and prevent

rebleeding.12 The long-term result of proximal splenorenal

shunt had a good result in the patient with extrahepatic

portal vein obstruction. It showed 90–95% shunt patency,

5–10% rebleeding, 95% survival until 15 years, and

absence of encephalopathy.12,22

Table 2 Type of shunt techniques.6,12

Portosystemic shunts

Nonselective

● Portocaval End-to-side or side-to-side anastomosis of

the portal vein and inferior vena cava

● Mesocaval Side-to-side or with an interposition graft of

superior mesenteric vein and inferior vena

cava

● Mesoatrial Requires interposition polytetrafluoroethy-

lene (PTFE) graft of superior mesenteric

vein and right atrium

● Proximal

splenorenal

End-to-side anastomosis of the proximal

splenic vein to left renal vein, involves

splenectomy

Selective

● Warren’s distal

splenorenal

End-to-side anastomosis of the distal splenic

vein and left renal vein, includes ligation of

the left gastric vein and pancreatic veins

● Inokuchi’s left gas-

tric venous caval

End to side anastomosis of the left gastric

vein and inferior vena cava, may require an

autologous graft

● Splenocaval End-to-side anastomosis of the distal splenic

vein and inferior vena cava, may need an

interposition PTFE graft

Partial

● Sarfeh’s portocaval Uses 8 mm interposition PTFE graft

Portoportal shunt

● Rex shunt Superior mesenteric vein and left portal

system at the Rex recess
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In our case, we performed a modified Sugiura technique

and a proximal portosystemic shunt. We performed left sub-

costal incision like Omar’s technique, and then we performed

a modified Sugiura technique and proximal splenorenal shunt

(Figures 4). We used CDH29A stapling device to do transec-

tion and end-to-end anastomosis of the lower esophagus. We

observed his condition better after surgery. There was no

internal bleeding or OPSI. The patient can do his daily activ-

ities and consume propranolol 60 mg per day to prevent portal

hypertension. Six months follow-up after surgery, his physical

condition was better and no sign of complications.

Conclusion
NCPH with PVT is a rare condition. Surgery aims to reduce

portal vein flow and alter portal vein circulation.

Devascularization procedures using modified Sugiura techni-

que are splenectomy; devascularization, transection, and end-

to-end anastomosis of lower esophagus above the gastroeso-

phageal junction; devascularization of the upper 2/3 of the

lesser and greater curvatures of the stomach; and pyloroplasty.

This procedure is useful to treat and avoid rupture of esopha-

geal varices. Portal circulation alteration using the proximal

splenorenal shunt, which anastomosed end-to-side of the sple-

nic vein to left renal vein. The treatment in NCPH utilizing the

combination of modified Sugiura technique and the proximal

splenorenal shunt is proper without complication.
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