AHBPS

pISSN: 2508-5778ㆍeISSN: 2508-5859
Ann Hepatobiliary Pancreat Surg 2022;26:204-209
https://doi.org/10.14701/ahbps.21-146

Annals of Hepato-Biliary-Pancreatic Surgery

Case Report

Successful use of a mesocaval shunt to treat refractory
ascites in a chronic pancreatitis induced
portal vein thrombosis
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The state of intense peripancreatic inflammation in chronic pancreatitis can give rise to various vascular complications such as venous
thrombosis and arterial pseudoaneurysms. Due to its intimate location with the pancreas, spleno-mesenteric-portal axis suffers the
greatest blunt of thrombotic complications. Treatment modalities for such cases of chronic portal vein thrombosis have always been
controversial and challenging. Medical management with anticoagulants is both risky and unsatisfactory due to presence of varices,
hypersplenism, and persistence of the inflammatory pathology. Although endovascular techniques have been tried in various case
reports, there are definite anatomical challenges in cases of long segment porto-mesenteric thrombosis with massive ascites. Surgical
shunts have been historically described for cirrhotic and non-cirrhotic portal hypertensive patients. However, its use in patients with
refractory ascites due to chronic pancreatitis induced portal vein thrombosis has not been reported in the medical literature. Here, we
present a case of an extensive portal vein thrombosis with massive refractory ascites in a patient with alcohol-induced chronic pancreatitis successfully treated with a surgical mesocaval shunt using an interposition small diameter graft.
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INTRODUCTION
Chronic pancreatitis is a persistent inflammatory disease of
pancreatic parenchyma characterized by irreversible morphologic changes and fibrosis resulting in pain and/or permanent
functional deprivation [1]. This state of intense peripancreatic
inflammation can give rise to various vascular complications
such as venous thrombosis (VT) and arterial pseudoaneurysm.
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VT is a more frequent complication than pseudoaneurysm.
It has strong associations with alcoholic chronic pancreatitis,
pseudocyst, and the presence of an inflammatory head mass
[2]. Although pharmacological management is the first-line
treatment for recanalization of acute portal vein thromboses,
treating a chronic long segment portal vein thrombosis (PVT)
is always challenging, especially when there is a cavernomatous
transformation along with portal hypertensive complications
such as variceal bleeding and ascites. Here, we present a case of
an extensive PVT with massive refractory ascites in a patient
with alcohol-induced chronic pancreatitis treated with a surgical mesocaval shunt using an interposition small diameter
graft.

CASE
A 41-year-old gentleman presented in our outpatient department with complaints of progressive abdominal distension
associated with nausea and vomiting over two months. He had
an alcohol-induced chronic calcific pancreatitis for the last five

205

Mesocaval shunt for ascites in pancreatitis induced portal vein thrombosis

A

D

B

E

years. Abdominal distension was significant, causing respiratory distress, which had aggravated for two days. He had multiple acute episodes of pancreatitis in the past, for which he was
managed conservatively with analgesics and hydration in other
hospitals. He also had pancreatitis induced diabetes mellitus
for the last two years, which was poorly controlled. He had no
history of jaundice, hematemesis, or melena. Informed written
consent and permission were obtained from the patient for the
use of the clinical material and photographs for the purpose of
study and publication.
On clinical examination, he was wholly conscious and oriented. He had a pulse rate of 92/min, blood pressure of 110/70
mmHg, respiratory rate of 20/min, and blood oxygen saturation of 97% in room air. He was not pale or icteric. There was
no pedal oedema. His abdomen was distended with fluid thrill,
prominent superficial veins, and centrifugal blood flow.
Regarding his blood parameters, he showed anemia (hemoglobin: 8.5 g/dL) with normal white blood cell and platelet
counts. He had normal renal function, electrolytes, and liver
function except raised alkaline phosphate (507 IU/dL) and
gamma-glutamyl transferase (201 IU/L). His blood amylase
and lipase were within their normal limits (amylase: 45 IU/
L; lipase: 46 IU/L). Ascitic fluid analysis showed albumin 0.5 g/dL,
with serum ascites-albumin gradient of 1.7 g/dL, suggestive of
a transudative or a portal-hypertensive pattern.
He underwent an ultrasound of the abdomen, which showed
normal liver parenchyma but an extensive portal thrombus
with cavernomatous transformation. The pancreas showed
multiple intraparenchymal and intraductal calcifications.
Also, there were borderline splenomegaly and massive ascites. Acoustic radiation force impulse scan of the liver showed
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Fig. 1. Sections from preoperative contrastenhanced computed tomography. (A) Axial
section showing a pseudocyst along the
caudate lobe of liver (white arrow). (B) Axial
section showing thrombosed portal vein
with periportal collaterals (black arrow). (C,
D) Axial sections showing chronic calcific
pancreatitis changes in the entire pancreas
(yellow arrows). (E, F) Axial and coronal
sections showing massive ascites.

a mean shear velocity of the liver of 1.37 m/sec, suggesting a
non-cirrhotic liver. Contrast-enhanced computed tomography
(CECT) showed that the portal vein was markedly attenuated
with thinning of the splenic vein close to the confluence with
non-visualization of the distal superior mesenteric vein (SMV).
Additionally, multiple periportal, peri-splenic, peri-gastric,
intra- and extra-hepatic collaterals, hepatic artery appeared
hypertrophied. There was also a pseudocyst in the caudate lobe
of the liver, which was compressing the hilum of the liver. Pan-
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Fig. 2. Schematic diagram showing the surgical plan to decompress the
hypertensive SMV with a mesocaval shunt. SMV, superior mesenteric
vein; IVC, inferior vena cava.
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creas appeared atrophic. Multiple parenchymal and intraductal
calcifications diffusely involving the pancreas with beaded dilatation of main pancreatic duct were noted (Fig. 1). An upper
gastrointestinal endoscopy showed grade 2 esophageal varices.
Prophylactic band ligation was done.
Diuretics were started. Their doses were increased subsequently. However, they failed to relieve the distension. High
volume therapeutic paracentesis was done thrice. However, it
only resulted in minor symptomatic relief for a few days. Due
to symptomatic refractory ascites, surgical shunt was planned
to relieve the mesenteric venous hypertension. After a multidisciplinary review of his portomesenteric (PM) venous anatomy, only a mesocaval shunt was deemed feasible (Fig. 2).
The surgery was done via a midline laparotomy. Due to extensive inflammatory adhesions caused by chronic pancreatitis, the lesser sac was not explored. The small bowel mesentery
in the infracolic compartment was exposed by retracting the
transverse colon superiorly and the small bowel loops inferiorly. On retracting the transverse colon, the middle colic vein
was identified. It was traced toward its junction with the SMV.
Superior mesenteric artery (SMA) pulsations were also felt and
the site of SMV was identified (anterior and to the right of the
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SMA). The overlying peritoneum was divided with extreme
caution to expose around 3 cm length of SMV which was free
of major venous tributaries. This SMV segment was dissected
free and encircled. A segment of the inferior vena cava (IVC)
was then dissected out from the retroperitoneum, inferior to
the duodenum. Following sufficient dissection, the site for
anastomosis was selected after reasonable space for partial side
clamping was obtained. An 8 mm expanded polytetrafluoroethylene (e-PTFE) graft was then anastomosed in an end to
side fashion to the IVC first using running 5-0 polypropylene
sutures. The other end was then anastomosed to the SMV in
the same end to side fashion using running 5-0 polypropylene
sutures. Graft occlusion test showed good flow between SMV
to IVC (Fig. 3).
Postoperatively, he was started on intravenous heparin injections 5,000 units every 8th hourly. The dose was further titrated to keep activated partial thromboplastin time values double
of the control. He started orals on POD 3, following which he
was prescribed warfarin tablet 5 mg once daily. The dose was
further titrated to keep international normalized ratio (INR)
between 2–3. The same was advised to continue after discharge. Radiological follow-up of the shunt patency was done
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Fig. 3. Intraoperative photos. (A) After com
plete dissection of the superior mesenteric
vein (SMV). (B) Infrarenal inferior vena cava (IVC)
dissected from the retroperitoneum. (C) After
completion of IVC-graft anastomosis. (D) After
completion of anastomoses on both sides of
graft with IVC and SMV. White arrows indicate
SMV; black arrows, IVC.
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mensional surface reconstruction of CTs taken preoperatively
and on postoperative day 90 showed result of the surgery in
decreasing refractory ascites (Fig. 6). On postoperative day 90,
he underwent a screening upper gastrointestinal endoscopy. It
showed grade 2 esophageal varices that were prophylactically
banded. Although there was complete resolution of ascites,
there was no significant improvement with esophageal varices as PM thrombosis was also involved the region where the
left gastric vein and the splenic vein joined the PM system as
shown in Fig. 2. Thus, the thrombus practically disconnected
the esophago-gastric venous system from the mesenteric venous system, resulting in no improvement or decompression of
varices following surgery. Hence, he was planned to be under
endoscopic surveillance for esophago-gastric varices every
three months.
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Fig. 4. Contrast-enhanced computed tomography images (portal phase)
on postoperative day 14. (A) Axial section showing one end of the graft
anastomosing with inferior vena cava (arrow). (B) Axial section showing
the other end of the graft anastomosing with superior mesenteric
vein (arrow). Both images represent patent shunt with proper contrast
opacification along its entire length. (C) Coronal section representing
decreased ascites in the postoperative period.

with CECT on postoperative day 14 which showed a significant
reduction in ascites with a patent shunt (Fig. 4). He had three
episodes of infected abdominal collections which were managed by ultrasound-guided percutaneous pigtail drainage and
antibiogram guided antibiotics. There was no hepatic encephalopathy noted post-surgery. He was discharged on postoperative day 40 with a plan of 3 monthly follow-ups. Follow-up
on postoperative day 90 with CT imaging showed functional
shunt with complete resolution of ascites (Fig. 5). A three-di-

The pancreas shares a strategically important location in
the abdomen at the crossroads of the portal venous system.
Thrombosis of the portal vein is one of the most important vascular complications following chronic pancreatitis.
Probable mechanisms for PVT are either prolonged venous
compression due to fibrosis in chronic calcific pancreatitis, or
compression by pancreatic pseudocysts or enlarged pancreatic
parenchyma, or intimal injury and resulting thrombosis due to
acute on chronic pancreatitis [3]. These will ultimately result in
the activation of components of Virchow’s triad (venous stasis,
intimal injury, or hypercoagulability), leading to thrombosis.
With current imaging modalities, a recognition of an early
PVT is possible, even before cavernous transformation or variceal bleeding, both of which represent chronicity of thrombus.
Ultrasonography is the investigation of choice for identification
of portal thrombosis. Doppler imaging sensitivity and specificity ranges from 66% to 100% [4]. CECT helps in accurately
assessing the extent of thrombus with other important information such as complete evaluation of the rest of mesenteric
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Fig. 5. (A) Contrast-enhanced computed
tomography (CECT) taken on post-operative
day 90, showing complete resolution of ascites.
(B) Three-dimensional volume reconstruction
of the same CECT showing a patent mesocaval
shunt. SMV, superior mesenteric vein; IVC,
inferior vena cava.
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vasculature, the status of the pancreas and potential complications like bowel ischemia and even perforation, thus helping
the decision about the mode of management [5].
Treatment of symptomatic PVT has always been controversial with limited options [6]. Although spontaneous resolution
of PVT has been reported in the literature [5], the goal of treatment of PVT in chronic pancreatitis is to prevent progression
of thrombus extension and re-establish splanchnic circulation
to prevent complications of portal hypertension such as hypersplenism, development of varices, ascites, and portal cholangiopathy. The initial step in managing PVT is to consider
anticoagulation for both acute and chronic PVT. After six
months of therapy, a complete recanalization was reported in
approximately 50% of acute PVT patients with better results
in mesenteric venous involvement. However, 10% of cases of
PVT were resistant to anticoagulation [7]. Anticoagulant use
in chronic PVT is controversial due to the presence of varices,
low platelet counts, and existing coagulation dysfunctions. It
is only limited to those with known hypercoagulability to prevent thrombosis or any new onset PVT. The risk of progression
of the PVT has to be weighed against that of variceal bleeding
[8,9].
Various endovascular techniques have been successfully tried
for recanalization of chronic PM thrombosis through a transjugular route or a transhepatic route [6]. However, such techniques have always been challenging in cases of long segment
chronic PM thrombus with cavernous transformation, especially when there is a lack of enough patent intrahepatic portal
branches with huge ascites [10] as in the present case. Although
novel percutaneous endovascular techniques of mesocaval
shunt creation in cases of PM thrombosis have been described
in a few case reports [11], such options were infeasible in this
patient due to massive refractory ascites and long segment
proximal SMV thrombosis.
Surgical mesovcaval shunts were first described in medical
literature by Santy and Marion [12] and Clatworthy et al. [13].
Clatworthy et al. [13] have experimented this technique in
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Fig. 6. Three-dimensional surface recon
structions of computed tomography scans
taken preoperatively (A) and on postopera
tive day 90 (B) showing complete resolution of
the abdominal distension.

dogs. They then successfully performed it in a pediatric patient
with portal hypertension where the IVC was divided above
its bifurcation and anastomosed of the to the side of the SMV.
Later, due to massive lower extremity oedema and operative
difficulty because extensive dissection is needed to expose
vena cava, interposition grafts, first described by Drapanas [14],
came into use. Although such surgical mesocaval shunt has
been mostly described in the literature for variceal bleeding in
cirrhotic patients [15] and non-cirrhotic portal hypertensive
patients [16], application of such a surgical shunting technique
in extensive PM thrombosis due to chronic pancreatitis is very
rare. In our extensive literature search using three search engines, Pubmed, Google Scholar, and Ovid, we could find just
one such case of pancreatitis induced SMV thrombosis being
treated by a mesocaval shunt [17]. However, the patient suffered
from upper gastrointestinal bleeding from isolated duodenal
varices, not refractory ascites as in the present case.
Graft length should be only 3 to 6 cm to minimize kinking
[18]. The diameter of the graft used for a mesocaval shunt has
been a topic of significant debate historically. After his initial
publication on the technique of interposition mesocaval graft,
Drapanas et al. [19] has published a follow-up series on the
hemodynamics of mesocaval shunts where he used large diameter (18–22 mm) Dacron grafts. Although such large diameter
grafts had excellent patency rates, subsequent studies by other
authors showed a significant reduction in hepatic portal perfusion and increased rates of encephalopathy. Mercado et al.
[20], in 2000 have reported their 10-year experience with 10mm PTFE mesocaval shunts and shown excellent long-term
patency rates (81%). In this case, we achieved excellent shortterm results with a small diameter (8 mm) mesocaval shunt in
decompressing a hypertensive mesenteric venous circuit and
relieving refractory ascites.
As seen in the current case, mesocaval shunt was a successful
treatment modality for pancreatitis induced long segment PM
thrombosis, with good short-term outcomes. With more adoption of this technique to such cases with long-term follow-up
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studies, better standardization of the surgery can be done in
future.
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