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CASE REPORT
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diagnosis and management of congenital
extrahepatic portosystemic shunts: Two
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Abstract

Congenital extrahepatic portosystemic shunt (CEPS) is a rare splanchnic venous malformation, wherein the portal venous outflow
drains into the systemic venous circulation via a pathologic shunt. CEPS exhibits heterogeneous clinical behavior and angiography
is the gold standard for evaluation of the portomesenteric communication to systemic vasculature. The potential severity of
complications necessitates shunt closure. Here, we present two cases of CEPS. The first patient presented with an asymptomatic
hyperammonemia and was found to have a Type 1 CEPS with absence of intrahepatic portal system.The second patient was
asymptomatic and was incidentally found to have a Type 2 CEPS on imaging with normal intrahepatic portal system. Both patients
were successfully treated with endovascular occlusion of the CEPS.
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Introduction

Congenital extrahepatic portosystemic shunt (CEPS)
is a rare splanchnic venous abnormality, wherein the
portomesenteric blood drains into the systemic circulation
through a shunt, consequently bypassing the hepatic
circulation. The severity of complications of CEPS warrants
shunt closure. Complications are due to loss of hepatic
filtration of toxic metabolites and altered hemodynamics
causing high-flow systemic venous circulation.' Here
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we present two cases of CEPS with different clinical
presentations and shunt types. Both cases were successfully
treated by endovascular techniques.

Case History

During a routine laboratory workup of a 5-year-old girl
status post repair of a tracheoesophageal fistula, the serum
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ammonia was found to be elevated to 71 mmol/L. Computed
tomography (CT) scan revealed a focal nodular liver lesion
and a portosystemic shunt from the portal vein to the inferior
vena cava (IVC). Subsequent biopsy confirmed the lesion to
be focal nodular hyperplasia. Magnetic resonance imaging/
magnetic resonance angiography (MRA) confirmed the
shunt [Figure 1A, B] and no significant intrahepatic portal
veins. Two weeks later she underwent shunt closure of
diagnosed Abernethy Type 1 malformation. An ultrasound
and fluoroscopy-guided right transjugular vein approach
was utilized. 8 Fr sheath was placed. A 5 Fr Kumpe
catheter and 0.035 in. wire were used to select the shunt.
Selective portomesenteric venogram demonstrated a
patent shunt from portal vein to IVC, enlarged superior
mesenteric vein (SMV), and normal caliber splenic
vein (SV) [Figure 2A]. Pressures, both in the SMV and
SV, were measured to be 7 mmHg. A 20 minute balloon
occlusion test demonstrated a rise in pressure to 35 mmHg,
and revealed the presence of a diminutive portal vein
supplying the right lobe of the liver [Figure 2B]. Following
occlusion testing, a 12 x 8 mm Amplatzer plug (Abbott
Medical, USA) was deployed into the portosystemic shunt
[Figure 3A, B]. Postprocedural ultrasound documented
patency of SMV and SV with minimal flow to the IVC
through the Amplatzer plug. The patient was observed in
the ICU on a heparin drip for 3 days. Follow-up ultrasound
revealed complete occlusion of the portosystemic shunt
and patency of the superior mesenteric vein. There was
normalization of serum ammonia levels on one-month
follow- up, and no clinical or ultrasonological evidence
of portal hypertension was found.

A 14-year-old female presented to the Emergency
Department with nonspecific right-sided abdominal pain.
Her past medical history was significant for severe scoliosis
that was repaired surgically. Routine laboratory parameters
were negative. CT scan with contrast revealed an incidental

Figure 1 (A and B): Axial MRA demonstrating Type 1 portosystemic
shunt with portal vein to the IVC (A and B)

portosystemic shunt between the SMV and the right
internal iliac vein (IIV), consistent with Abernethy Type 2¢
malformation [Figure 4A]. Gamma-glutaryltransferase,
ceruloplasmin, antinucleotide antibody, anti-liver-kidney
microsomal, and alpha-1 antitrypsin (M1M1) levels
were normal. Antismooth muscle antibody titers were
positive, measuring 1:80. Although asymptomatic from
the shunt, she was referred to interventional radiology
for prophylactic endovascular closure to minimize risk of
future complications.

The planning procedure included transjugular liver biopsy
and pressure measurements. The biopsy was normal and
there was no significant portosystemic gradient. Then, right
femoral arterial and venous access was obtained. Inferior
mesenteric arteriograms with delayed imaging of venous
drainage of the left colon and superior rectum demonstrated
drainage through the large shunt into the systemic
circulation (drainage from the SMV into the right IIV through
the shunt), thus showing reversal of flow [Figures 4B and 5A].
This was repeated after balloon occlusion at the proximal
and distal [Figure 5B] ends of the shunt through femoral
venous approach. No significant increase in portal pressures
was observed post balloon occlusion. Therefore, a one-step
shunt closure was performed. Coil embolization of a short
segment of the shunt was performed using multiple Concerto
coils (Medtronic, USA) closer to the iliac vein in the pelvis
with the intent of reversing left colonic venous drainage into
inferior mesenteric vein as well as preserving the drainage
of rectum and sigmoid colon. Postembolization venogram
demonstrated occlusive coil packing with stasis of flow
through the shunt [Figure 6A]. The patient was started on an
anticoagulation regimen for 3 months. Six months follow-up
CT revealed complete resolution of the shunt [Figure 6B].

B ‘r
Figure 2 (A and B): SV venogram demonstrating a patent shunt to the
IVC (A).Balloon occlusion venogram with hypoplastic portal veins (B)
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Figure 3 (A and B): Balloon occlusion pressure measurements in the
proximal shunt demonstrated no significant increased portal pressure
(not shown).Venogram prior to Amplatzer plug deployment (A) and
fluoroscopic spot image post deployment of Amplatzer plug (B)
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Figure 5 (A and B): Delayed inferior mesenteric artery (IMA)
angiography without balloon occlusion (A) demonstrates venous
outflow of the transverse colon through the sigmoid colon drained into
an enlarged IMV with patent shunt. IMA angiography with distal balloon
occlusion (B) shows colonic drainage can be reversed via shunt

Discussion

CEPS is classified into two types depending on the
absence (Type 1) or presence (Type 2) of the portal trunk
and intrahepatic portal system?* [Table 1]. The clinical
presentation of CEPS is heterogeneous, ranging from
asymptomatic cases with incidental imaging findings to
cases which present with clinically significant complications.
Complications that necessitate closure include hepatic
encephalopathy, pulmonary hypertension, pulmonary
arteriovenous shunting, and hepatopulmonary syndrome.t*
CEPSis also associated with cardiac, gastrointestinal, vascular,
skeletal, and genitourinary anomalies.*

Figure 4 (A and B): Coronal (A) CT image showing an enlarged
Type 2C portosystemic shunt between SMV and right IIV. Selective
inferior mesenteric vein (IMV) venogram demonstrating the IMV with
reversed flow to right IV shunt, Type llc (B)

Figure 6 (A and B): Post coil embolization venogram showing shunt
occlusion (A). Six months follow-up coronal CT shows complete
resolution of the shunt (B)

A multimodality approach is used to delineate the
complex anatomy of these vascular malformations.
Doppler ultrasonography is an initial noninvasive
modality that does not expose patients to sedation or
ionizing radiation, and can be used for monitoring.!*!
Shunt course and patency of portal branches is further
evaluated by CT or MRA. Conventional angiography is the
standard of reference for evaluation of portomesenteric
vasculature.™

Currently no standard treatment guidelines have been
formulated due to rarity of CEPS.5® In symptomatic
cases, shunt closure is mandatory. In asymptomatic
cases, there is discrepancy regarding management;
some authors advocate early shunt closure while others
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Table 1: Classification of CEPS?2?

Type 1 1la  SMV and SV drain separately into a systemic vein
NO ) b SMVand SV join to form a common trunk
intrahepatic before draining into a systemic vein

portal flow

Type 2 2a Origin of shunt from right/left portal vein

Preserved branches or a patent ductus venosus

intrahepatic 2b  Origin of shunt from main portal vein

portal flow including its bifurcation of the confluence of its

tributaries
2c  Origin of shunt from SV or mesenteric veins
SMV=superior mesenteric vein, SV=splenic vein

recommend active surveillance.**® Shunt closure leads to
stabilization if not resolution of complications associated
with CEPS. Hence, we recommend early prophylactic
closure, unless spontaneous closure occurs before the
age of 1 year.

In Type 1 shunts, the plasticity of the intrahepatic portal
system may enable revascularization following shunt
closure, thus reducing the need for liver transplantation-the
hitherto gold standard treatment.l'*”! Type 2 shunts,
traditionally treated by surgical closure, are now amenable
to endovascular treatment by coil or plug embolization.
Treatment method used ultimately depends on the anatomy
of the shunt, patient profile, and local expertise. Initially,
angiograms are performed to demonstrate shunt anatomy
and flow dynamics, which include transhepatic pressures,
indirect portosystemic shunt pressure gradients, and direct
pre- and post balloon shunt occlusion pressure gradients.
These parameters assess the risk of development of
portal hypertension post shunt occlusion."*¢! If the risk is
insignificant, direct embolization is indicated; otherwise, a
staged procedure is performed with initial partial occlusion
to acclimatize the intrahepatic portal system to increased
flow.?!

Interventional radiological techniques are minimally
invasive, clinically efficacious, and associated with relatively
few risks. Consequently, endovascular therapies have
played an increasing role in the diagnostic and clinical
management of CEPS.
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