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Abstract

Extrahepatic portal hypertension is the hypertension of the portal venous system in the absence of liver
cirrhosis, and variceal bleeding is its commonly seen complication. Long-standing portal hypertension will
have the risk of symptomatic hypersplenism, portal biliopathy, growth failure, and ectopic varices.
Portosystemic shunt surgery can more effectively manage these complications than medical and endoscopic
management. Conventional portosystemic shunts, especially the proximal splenorenal shunt (PSRS), are
preferred over unconventional shunts, as the latter will have increased procedural complexities and
increased postoperative morbidity. Though spleno-adrenal shunt (SAS) surgery is an unconventional type
that offers an excellent alternative to PSRS with equal outcomes. Here, we present a case of a 21-year-old
male who presented with a mass in the abdomen since childhood, with one episode of hematemesis. Upon
thorough clinical examination, laboratory and radiological investigations made a diagnosis of extrahepatic
portal hypertension with symptomatic hypersplenism, following which the patient underwent splenectomy,
followed by SAS.
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Introduction

Extrahepatic portal vein obstruction (EHPVO) is the most important cause of non-cirrhotic portal
hypertension and upper gastrointestinal bleeding, particularly in third-world countries [1-3]. Portal vein
cavernous transformation (PVCT) is one of the hallmarks of EHPVO, where the portal vein is transformed
into a cavernoma by developing extensive collaterals involving pericholecystic, paracholedochal, and
pancreaticoduodenal regions, which leads to portal hypertension, esophagogastric varices, formation of
ectopic varices, and portal biliopathy [2,4]. Portosystemic shunt surgery, which decompresses the portal
system, is frequently performed in the treatment of variceal bleeding and portal hypertension, especially
with non-cirrhotic type, as it has minimal recurrence when compared to medical and endoscopic
treatments. Although conventional portosystemic shunt surgery, particularly proximal splenorenal shunt
(PSRS), is commonly performed in non-cirrhotic portal hypertension, spleno-adrenal shunt (SAS) is
preferred when there is a dilated adrenal vein in cases of difficulties in isolation of the renal vein. Here, we
present a case of EHPVO successfully managed using SAS [4,5].

Case Presentation

A 21-year-old male presented with left upper abdominal pain and a lump since childhood, which was
noticed incidentally by his father. The patient reported a history of hematemesis six years ago, managed
through endoscopic variceal ligation (EVL). An abdominal examination revealed a mass likely of splenic
origin, and blood investigations suggested features of hypersplenism, with normal liver function tests and
blood coagulability. An ultrasound of the abdomen indicated that the spleen was enlarged to 21 cm, with
normal liver size. Doppler ultrasound showed attenuation of the portal vein with multiple collaterals in the
periportal region, suggestive of chronic thrombosis. CT portal-venography revealed multiple collaterals in
the peri-splenic area, with a dilated splenic vein measuring 1 cm in calibre and a renal vein also measuring 1
cm, accompanied by portal cavernoma. The adrenal vein was 8 mm, with mild retroperitoneal fat stranding
observed. MRI of the abdomen was done outside, which showed an enlarged spleen (Figure 7). Upper
gastrointestinal endoscopy revealed large three-column varices, which had been managed by EVL six years
prior.
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FIGURE 1: Coronal view of MRI of the abdomen showing massive
splenomegaly (arrow mark).

The patient was prepared for splenectomy, followed by a splenorenal shunt, for which he was vaccinated two
weeks before the surgery. The abdomen was opened in layers through the left Makuuchi incision, and the
peri-splenic collaterals were identified and divided. The splenic artery was identified and divided as well.
The splenic vein was recognized and freed from the pancreas by ligating and dividing its tributaries (Figure
2A). Splenectomy was performed, after which a shunt was created between the splenic vein and the left
adrenal vein through an end-to-end anastomosis, given the dilated adrenal vein. The preoperative plan was
to make a splenorenal shunt. During surgery, we identified a dilated adrenal vein with multiple adhesions
around the renal vein, so we decided on an intraoperative SAS. Doppler showed free flow from the splenic
vein to the renal vein via an adrenal vein (Figure 2B). The postoperative course was uneventful, and the
patient was discharged on postoperative day five. At 36 months post shunt, the patient is doing well, with no
upper gastrointestinal bleed or jaundice. The patient is under regular follow-up.
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FIGURE 2: (A) Intraoperative image showing the cut end of the splenic
vein (yellow arrow) and dilated left adrenal vein (blue arrow). (B)
Intraoperative image showing anastomosis between the splenic (end)
and adrenal vein (side).

Discussion

Extrahepatic portal hypertension is defined as extrahepatic hypertension of the portal venous system in the
absence of liver cirrhosis. Patients with long-term complications such as recurrent variceal bleeding and
symptomatic hypersplenism are considered high-risk groups, and they often require portosystemic shunt
surgery more than medical and endoscopic management [6]. Portosystemic shunt surgery offers the most
effective and durable treatment for the management of extrahepatic portal vein obstruction, especially in
high-risk groups, with few complications like bleeding, thrombosis, and hepatic encephalopathy. They lower
the elevated portal pressure by decompressing the portal system, unlike other lesser invasive methods to
control variceal bleeding, such as endoscopic sclerotherapy and endoscopic band ligation, and also preserve
adequate flow through the liver to prevent encephalopathy and ascites [7].

In 1947, Robert Linton published a paper regarding five patients who underwent splenectomy and proximal
splenorenal venous anastomosis [8]. In 1989, Mazariegos and Reyes in Pittsburgh described a modification
of the splenorenal shunt by using the adrenal vein as the inflow vessel into the renal vein with long-term
shunt patency and minimal morbidity [9]. In 2012, Gu et al. in Shanghai proved that spleno-adrenal shunt
was non-inferior to PSRS in terms of reduction in post-shunt portal hypertension, long-term patency,
variceal regression, and reversal of hypersplenism [4]. Linton's shunt (splenectomy with PSRS) does not
need any type of graft and has a very minimal risk for postoperative encephalopathy or mortality [3].
Anatomical or pathological abnormalities in the splenic vein make splenorenal anastomosis challenging and
sometimes compulsions to go for other unconventional shunts, such as Rex bypass or selective portocaval
shunts. These unconventional shunts require either natural or synthetic grafts and are usually associated
with increased procedural complexities as well as increased rates of complications, thus making their use
limited. However, the spleno-adrenal shunt is an exception, as it offers comparable efficacy to PSRS while
avoiding the drawbacks of other unconventional shunts [3].

The adrenal vein is considered a suitable conduit for splenorenal anastomosis due to some factors. The use
of a natural conduit is superior to that of a prosthetic graft in terms of reduced risk of infection and
thrombosis. The left adrenal vein lies in the area of dissection during isolation of the left renal vein in
surgery, and its drainage into the left renal vein with an optimal anatomic angle makes a tension-free
anastomosis. Furthermore, using the adrenal vein deflects the need for direct vascular anastomosis into the
renal vein, eliminating the requirement for renal vein clamping, which could potentially cause postoperative
thrombosis [10]. The distal and proximal splenorenal/adrenal shunts have shown equal efficacy in
preventing bleeding from gastroesophageal varices, while the proximal splenorenal/adrenal shunt is more
effective in reversing hypersplenism clinically and prevents ectopic variceal bleeding as well as portal
biliopathy [10].

Conclusions

Portal cavernoma transformation in EHPVO, which is the most important cause of noncirrhotic portal
hypertension, leads to portal hypertension, variceal bleeding, and other long-term complications.
Portosystemic shunt surgeries are effective and durable treatments in the management of noncirrhotic
portal hypertension and its long-term complications. The Linton's shunt, a type of conventional shunt, is
the most accepted surgery worldwide, whereas unconventional portosystemic shunts are not preferred, as
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they are associated with increased procedural complexities and postoperative morbidity, but SAS makes an
exception to this drawback. SAS is an effective alternative to PSRS with equal outcome for managing
EHPVO, especially in cases with a dilated adrenal vein. It offers a tension-free anastomosis, avoids renal
vein clamping, and reduces complications while effectively controlling portal hypertension and
hypersplenism.
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