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Abstract: Congenital porto-systemic shunt with intrahepatic portal vein hypoplasia is a rare pathology often necessitating liver
transplant. However, in a subset of patients, the hypoplastic intrahepatic portal veins can be encouraged to grow by banding the
postosystemic shunt. We describe an innovative technique of banding the postosystemic shunt as the first step in the multi-staged treatment

for this rare congenital anomaly.
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1. Introduction

Congenital postosystemic shunt (CPSS) with intraheaptic
portal venous (IHPV) hypoplasia is a rare pathology where
the mesenteric venous blood bypass the liver and enters the
systemic veins directly. The consequent metabolic
derangement due to hepatic malperfusion and altered “first
pass” effect has diverse life- threatening manifestations
including Pulmonary hypertension, Hepato-pulmonary
syndrome causing severe cyanosis, Hyperammonemia
causing hepatic encephalopathy, manganese deposition in
basal ganglia and hepatic tumours (1). Extrahepatic CPSS are
classified into two types based on the absence or presence of
intrahepatic portal veins (2). Type 1 CPSS with absent [HPV
generally progress towards liver transplant and its antecedent
complications (3). Symptomatic patients with Type 2 CPSS
with adequate IHPV will require occlusion of the shunt. This
can be performed  either surgically or by percutenous
intervention. However, there is an intermediate type of CPSS,
can also be classified as variant of Type 1 CPSS, with
hypoplastic IHPV where liver transplant need not be the first
choice of therapy. The diagnosis is made by balloon occlusion
venography of the CPSS. The thin portal vein and a “smoke
sign” in the liver are diagnostic of IHPV hypoplasia. If the
mesenteric pressure is more than 24 mm Hg or the pre and
post occlusion pressure gradient is more than 9 mm Hg, single
stage occlusion of CPSS is contraindicated. (4, 7). The
treatment is usually offered in two stages. During the first
stage the CPSS is banded to encourage IHPV to enlarge. A
repeat angiogram is performed 2 to 3months later to
demonstrate the growth of IHPV and to document the portal
venous pressure of less than 24 mmHg after balloon occlusion
of the CPSS. If the mesenteric venous pressure is lower than
24 mm Hg, the shunt can be occluded completely.

Technique

Preoperative diagnosis with computed tomographic imaging,
abdominal doppler and selective portal venography, and
manometry pre and post-test occlusion is mandatory. The
access was through right subcostal laparotomy. The right
ascending colon and second part of duodenum were
mobilised using extended Kocher’s maneuver. The inferior
vena cava was exposed and the left renal vein was traced. The
CPSS was immediately above the left renal vein and could be
identified easily (Figure 1). The CPSS was looped with a
silastic sling. A pressure monitoring catheter was cited in the

CPSS. The baseline pressure in the mesenteric veins was 8
mm Hg. Next, the CPSS was completed occluded and the
distal pressure increased to 32 mm Hg with a pre and post
occlusion gradient of 24 mm Hg. This was not tenable with
the gut survival and it was decide to band the shunt. A Smm
size expanded Poly Tetra Fluro Ethylene tube graft (e-PTFE)
was opened longitudinally. The CPSS was encircled with this
graft. The cut segment is passed around the CPSS and then
sutured end-to-end with 5-0 prolene suture, thus creating a
band of approximately 4mm width around the shunt (Figure
2). Post banding, needle pressure was 22 mm Hg. Though the
pre and post occlusion gradient was 14mmHg, the absolute
pressure was less than 24mm Hg and the bowel appeared
healthy, it was decided to accept the band at 4mm diameter.
The abdomen was packed with warm mops for 10 minutes
and the bowel was reassessed for any colour changes and
oedema. Any lymphatic Leakes are carefully sought and
cauterized to prevent chylo-peritonium. The abdomen was
closed in layers without a drain.

Postoperative management Protocol:

The patient is kept fasting for at least 24 hours or till the return
of peristalsis. The abdominal girth is monitored for any signs
of intestinal obstruction. Systemic heparin is given for 7 days
and titrated to maintain activated partial thromboplastin
clotting time (APPT) between 80 to 100 seconds to prevent
mesenteric vein thrombosis. Thrombosis of mesenteric veins
is a known complication precipitated by high hematocrit and
stasis imposed by the band. Venous doppler examination is
performed daily for 7 days to rule out mesenteric venous
thrombosis and to confirm flow in IHPV.

2. Conclusion

Liver transplant is a major surgery and can be avoided in a
small subset of patients with type 1 CPSS by this strategy as
demonstrated earlier (4, 5, 6, 7). We extrapolated the
techniques of pulmonary artery banding and regulating the
pulmonary blood flow after a systemic-pulmonary shunt from
the armamentarium of congenital heart surgery and utilised it
successfully to band the CPSS (8, 9).
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Figure 1: Intraoperative image pre-band. IVC: inferior vena cava, SMV: superior mesenteric vein
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Figure 2: Intraoperative image post band and band technique
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