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Abstract

Introduction Extrahepatic Portal Hypertension (EPH) is
defined as extrahepatic hypertension of the portal venous
system in the absence of liver cirrhosis. Isolated splenic
vein stenosis/occlusion as one of the causes of extrahepatic
portal hypertension is uncommon, comprising less than
5 % of all cases of portal hypertension. However, it is an
increasingly recognised complication of both acute and
chronic pancreatitis, and with the advent of more effective
diagnostic methods, interventional radiological methods
for its management are also becoming more effective.
Often these would negate the need for invasive splenec-
tomy surgery for the treatment of symptomatic hyper-
splenism and varices.

Methods A case of a 38 year old gentleman, known to
have Crohn’s disease, presented with severe acute gallstone
pancreatitis with necrosis of the pancreatic neck and body.
His course was very complicated, requiring two laparo-
tomies and various interventional drainages of variceal
bleeds. As a result of non resolving recurrent variceal
haemorrhage, it was decided to proceed with splenic vein
stenting to relieve the consequences of splenic vein
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stenosis. A percutaneous transhepatic splenic vein stent
was deployed.

Results Immediate decompression of the varices was
noted with no further haemmorrhage.

Conclusion There are little data to date on splenic vein
stenting in the setting of EPH secondary to non-malignant
pancreatic disease. We report a case managed successfully
with splenic vein stenting and review the existing
literature.
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Introduction

Extrahepatic Portal Hypertension (EPH) is defined as
extrahepatic hypertension of the portal venous system in
the absence of liver cirrhosis [1]. It includes both splenic
and superior mesenteric vein occlusions. Isolated splenic
vein stenosis or occlusion, as a localised form of extra-
hepatic portal hypertension, is sometimes referred to as
Regional Portal Hypertension (RPH) [2, 16].

The apparent incidence of RPH has increased recently
due to improvements in imaging and diagnostic modalities
[2]. However, splenic vein stenosis/occlusion as a cause of
EPH only accounts for less than 5 % of all cases of portal
hypertension [2]. The main clinical difference at presen-
tation, in patients with EPH as opposed to portal hyper-
tension, is that these uncommon cases are usually not
cirrhotic and exhibit normal liver function.

Splenectomy has been considered the treatment of
choice for the treatment of symptomatic RPH specifically
as part of the wider spectrum of EPH [2, 17]. However, the
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Fig. 1 CT abdomen—pelvis pre stenting. White arrow stenotic
splenic vein. Black arrows signifying variceal haematoma and
widespread varices

Fig. 2 Splenic venogram demonstrating varices and occlusion of the
splenic vein. Pressure gradient across splenic vein stenosis of
20 mmHg. White arrow showing site of stenosis and black arrow
showing associated varices

risks of postoperative infection and portal vein thrombosis
are not to be ignored.

Interventional radiological techniques of stenting the
splenic vein as an effort to recanalise the stenotic or
occluded vein and relieve the subsequent hypertension
have not been widely studied in the literature. The limited
available evidence shows promising results, negating the
need for invasive surgery such as splenectomy.
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Fig. 3 Venogram demonstrating 10 mm self expanding stent

Fig. 4 CT image 1 post stenting with stent in situ

In this case report, we would like to elucidate a compli-
cated case of splenic vein stenosis, post pancreatitis, which
was managed with splenic vein stenting. In addition, a lit-
erature review of this syndrome is carried out with a close
look at splenic vein recanalisation as a treatment modality.

Case

Thisis acase of a38 year old man, with a background history
of Crohn’s disease who presented to this institution’s
Emergency Department with epigastric pain of sudden onset,
associated with vomiting. A diagnosis of acute pancreatitis
secondary to gallstones was made, with an IMRIE [3]
(Glasgow prognostic criteria) severity score of 3.

The initial admission became complicated with necrosis
of the neck and proximal body of the pancreas. Two
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Fig. 5 CT image 2 post stenting with stent in situ

Fig. 6 CT image 3 post stenting with stent in situ

infected peripancreatic collections required radiologically
guided percutaneous drainage.

However, despite best non-surgical management, the
patient continued to develop peripancreatic collections and
proceeded to lose both endocrine and exocrine function of
the gland due to necrosis. Three months after initial pre-
sentation, laparotomy, partial pancreatic necrosectomy,
cholecystectomy and bile duct exploration was performed.

Unfortunately, the patient suffered a complicated post
operative course with multiple further bleeds. He required
multiple radiological drainages and ultimately a second
laparotomy 9 months after the initial laparotomy. How-
ever, due to continued complicated post operative course,
the case was discussed at a multidisciplinary meeting with
a Hepatobiliary surgeon. It was decided that due to the
dangers of a third consecutive laparotomy, splenectomy
was to be left as a last resort. It was thus elected that
splenic vein stenting should be performed in the first
instance.

In addition to surgical options, medical treatment was
also initiated in the form of spirinolactone therapy and beta
blockade to attempt to manage the varices (Fig. 1).

The patient underwent a transhepatic portogram, portal
pressure measurement, splenic venography and stenting of
the splenic vein (Fig. 2). Ultrasound guidance was
employed to gain access transhepatically into a right sided
portal vein branch. A guidewire was inserted into the main
portal vein and subsequently into the splenic vein. A 6
French sheath was placed. Venography identified the
superior, inferior mesenteric veins and splenic veins. There
was evidence of a very tight stenosis within the portal vein
confluence and splenic vein with a pressure gradient of
20 mmHg. Multiple large varices throughout were noted. A
10 mm x 10 cm Bard Luminexx (Bard PV, Tempe, AZ,
USA) stent was placed across the tight stenosis at the
splenic vein (Fig. 3). Completion venography showed no
filling of the large varices and good patency of the stent.
The stent was ballooned to 8 mm. The transhepatic tract
was subsequently coil embolised to achieve haemostasis.
The patient was subsequently discharged to the Primary
team and did not require post operative anti coagulation.

Ultrasound examination one day post procedure showed
normal hepatopedal flow within the splenic and portal
veins. The loculated fluid collections had significantly
reduced in size compared with previous imaging. The last
remaining drain (LUQ) was removed 5 days post stenting
as there was minimal output.

Two months post stenting a CT was performed
demonstrating a widely patent splenic vein stent and little
ascites (Figs. 4, 5, 6). In addition, the spleen had reduced in
size, measuring 13 cm as opposed to 15 cm previously.

The patient was subsequently lost to follow up as he
relocated to another country. However, 2.5 months post
stenting the patient was significantly less symptomatic
without further variceal bleeding.

Discussion
Pathophysiology

Extrahepatic Portal Hypertension (EPH) due to occlusion
of the extrahepatic venous systems surrounding the pan-
creas may be confined to either the superior mesenteric or
splenic venous branch or may involve the whole
splenomesentericoportal axis [5].

Conditions associated with EPH include extrinsic
venous compression by pancreatic pseudocysts [6—8] or
pseudotumours as a complication of chronic pancreatitis
[8], pseudoaneurysms of the splenic artery [9], arteriove-
nous fistulas [8], or retroperitoneal fibrosis [6, 9]. EPH is
characterized by either a complete occlusion of branches of
the venous splanchnic system (occlusive form) or a
subtotal obstruction of one or more of these branches
(nonocclusive form) [10, 11].
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In this case, isolated splenic vein occlusion/stenosis was
the cause of the EPH. This is uncommon as it iS now
widely believed that in the setting of pancreatitis, that
every aspect of the splenomesentericoportal venous axis
may be involved [12].

This generally would result in either compromise
(nonocclusive variant) or obstruction (occlusive variant) of
the lumen and hence of portal venous flow [11].

Isolated splenic vein occlusion in the setting of pan-
creatitis, has been described in the form of splenic vein
thrombosis more frequently than stenosis [13, 14]. In the
setting of both acute and chronic pancreatitis, the anatomic
location of the splenic vein along the entire posterior aspect
of the pancreatic tail, where it lies in direct contact with the
peripancreatic inflammatory tissue, makes it subject to
perivenous inflammation and hence splenic vein thrombo-
sis [13]. The exact mechanism of the thrombosis is likely
multifactorial. Intrinsic endothelial damage and/or extrinsic
damage secondary to venous compression from fibrosis,
adjacent pseudocysts or oedema have all been documented
in the literature [13, 14].

In addition to thrombosis, stenotic obstruction of the
splenic vein may also be caused by benignly enlarged
retroperitoneal lymph nodes or by pancreatic or perisplenic
nodes that are located near the splenic artery, superior to
the splenic vein. These nodes lie adjacent to the pancreas
and splenic vein and compress the splenic vein when
involved in an inflammatory process [5].

The pathophysiology of the varices in isolated splenic
vein occlusion/stenosis results primarily from collateral
vessels shunting blood around the occluded splenic vein.
The two most common collateral pathways use the short
gastric vessels. In the distal oesophagus, portosystemic
collaterals connect the short gastric veins into the azygos
system. Splenoportal collaterals decompress the short
gastric veins through both the coronary vein into the portal
vein and via the gastroepiploic arcade into the superior
mesenteric vein. In either case, the hypertensive short
gastric veins cause increased pressure within the submu-
cosal veins of the gastric fundus, resulting in varices. In
contrast to generalised portal hypertension, in splenic vein
thrombosis flow in the coronary vein is hepatopedal rather
than hepatofugal [13].

In this particular case, it was noted at laparotomy that
there were engorged gastroepiploic vessels. This is a
common finding at laparotomy, and maybe the only finding
in some cases of occult splenic vein thrombosis [13].

Other, less common collateral variants may present in
cases of splenic vein occlusion. In cases in which the
coronary vein joins the splenic vein distal to the obstruc-
tion, isolated oesophageal varices may develop. This ana-
tomic variant has been described in 17 % of cases [9]. The
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left gastroepiploic vein can collateralise to the left colic
and inferior mesenteric veins. This has been reported to
result in colonic variceal haemorrhage [9]. Other collateral
venous channels may develop via the diaphragmatic and
intercostal veins to the inferior vena cava [4]. The splenic
vein may also collateralise to the renal vein via the adrenal
vein [13].

Presentation

In many cases, isolated splenic vein stenosis/occlusion is
silent and found incidentally on investigation. Regardless
of the symptoms caused by underlying diseases, GI
bleeding, splenomegaly, and hypersplenism are the most
common clinical presentations of this syndrome. GI
bleeding from gastric varices can be life threatening or may
require repeated transfusions and have higher rebleeding
and mortality rates. Although splenomegaly was found to
be present in up to 71 % of cases, hypersplenism
(leukopenia and/or thrombocytopenia) was relatively
infrequent, with incidence rates ranging from 2 to 52.5 %
in different patient populations [14—16].

Often, as in our case, the stenosis is diagnosed inci-
dentally on imaging and/or laparotomy, with the presence
of engorged varices.

Splenic vein stenting

There are wide spread reports of portal vein stenting in the
setting of portal hypertension induced by pancreatitis.
However, there is very limited literature in the setting of
splenic vein recanalisation in the setting of extrahepatic
portal hypertension induced by pancreatitis. And more
specifically, the utilisation of the transhepatic approach to
deliver the stent.

In 2013, Xuefeng Luo et al. carried out a retrospective
study on 11 patients, who underwent endovascular splenic
vein recanalisation due to regional portal hypertension
(EPH resulting from splenic vein stenosis or occlusion)
over a 2.5 year period. However, these were performed via
the transjugular approach as opposed to the percutaneous
transhepatic approach [17].

Reasons cited in that study for transjugular approach
were twofold. It was felt firstly that the risk of intra-ab-
dominal haemorrhage or intrahepatic haematoma could be
reduced as transhepatic access through the liver capsule
was to be avoided. They did however note that their
patients suffered from thrombocytopaenia which relatively
increased the risk of haemorrhage. Secondly, it was felt
that as their cases were on oral anticoagulation post oper-
atively, the chances of haemorrhage would be less with the
transjugular approach.
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Technical success was achieved in 8 of the 11 cases
studied by Luo et al. Six of the eight had splenic vein
stenosis and two had splenic vein occlusion. They were
followed up over a median time of 17.5 months.

Three cases failed and CT showed completely occluded
splenic veins with tortuous collaterals near the splenic
hilum. It was noted that it would have been difficult to
advance the catheter into the true lumen of the splenic vein
through the perihilar splenic vein. These three patients
required splenectomy.

In addition to Luo et al’s study, Stein et al. partly
analysed splenic vein recanalisation as part of their efforts
to evaluate the safety and efficacy of portal—splenic vein
reconstruction in patients with symptomatic spleno-me-
senteric-portal venous thrombosis [19].

Of the 21 cases studied, three suffered from splenic vein
thrombosis alone and were treated with transhepatic
recanalisation of the splenic vein. Over a mean follow up
period of 15.2 months, this study showed success in splenic
vein stenting of those three cases.

Our current case certainly did show immediate success
with almost immediate reduction in variceal size and
reduction of splenomegaly by 2 cm at 2 months post pro-
cedure. It is clear that more data is needed and longer
follow up required to truly evaluate the effectiveness of
splenic vein stenting.

Conclusion

Splenic vein occlusion as a result of pancreatitis is an
increasing cause of extra hepatic portal hypertension. It is a
syndrome which can be indolent for some time. Hence, at
presentation, it may be life threatening. In this case report
we illustrate the difficulty in management of such a con-
dition, and outline a method of splenic vein recanlisation.
This is much less invasive than the historic, radical treat-
ment of choice of splenectomy. However, there is limited
date to illustrate the long term effectiveness of this treat-
ment choice. More trials with longer follow up periods are
needed.
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