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a b s t r a c t 

Congenital portosystemic shunt (CPS) is a rare vascular anomaly resulting in diversion of 

splanchnic or portal blood into the systemic circulation. Other vascular malformations asso- 

ciated with this entity are uncommon. A 4-year-old female child with a diagnosis of acute 

viral hepatitis had an incidental finding of extrahepatic CPS on a Doppler abdominal ul- 

trasound. Contrast-enhanced computed tomography showed a dilated portal vein having 

H-type side-to-side communication with a hypoplastic intrahepatic portion of the inferior 

vena cava and a prominent dilated azygos vein. There was retroaortic left renal vein drained 

into the IVC which was visualized in its entirety. Echocardiography findings were normal 

and the patient was discharged after symptomatic treatment that achieved improvement. 

With the expansion of abdominal imaging, incidental cases of CPS are increasingly being 

diagnosed in children. Although vascular malformations associated with CPS are rare, early 

diagnosis of cases helps avoid complications during shunt closure. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Congenital portosystemic shunts (CPS) are rare vascular mal-
formations with a reported incidence of 1 in 30,000 to 1 in
Abbreviations: CPS, Congenital Portosystemic Shunt; CECT, Contrast E
ing; EH, Extra Hepatic; IH, Intra Hepatic. 
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50,000 live births which occur due to partial or complete di-
version of portal blood into the systemic circulation [1–4] . A
classification is made based on anatomy into intrahepatic (IH)
and extrahepatic (EH) shunts, with physiologic, treatment, 
and prognostic differences existing between the 2 [ 3 ,5 –7 ]. 
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EH shunts arise from the main portal vein (PV) while IH
shunts originate from the portal venous branches [8] . CPS usu-
ally occur as isolated anomalies; however, they can be asso-
ciated with cardiac, gastrointestinal, and other vascular mal-
formations as well as genetic syndromes [ 1 ,4 ,9 ]. Vascular ab-
normalities associated with CPS are uncommon, and among
those reported in the literature are splenic artery aneurysms,
coronary artery fistulas, primitive hypoglossal artery, cuta-
neous and liver hemangiomas, azygos continuation of the in-
ferior vena cava (IVC), and agenesis or double IVC [ 3 ,8 ,10 ]. 

Radiologic evaluation establishes the diagnosis and char-
acterizes the CPS anatomy to guide treatment [3] . Doppler
ultrasound (US) has been the primary imaging test, allow-
ing estimation of the shunt and subsequent follow-up and
treatment monitoring [ 8 ,11 ]. Cross-sectional imaging with
contrast-enhanced CT (CECT) and magnetic resonance imag-
ing (MRI) are used to delineate shunt anatomy and character-
ize potential focal liver lesions [ 1 ,3 ]. Angiography is recently a
superior and gold-standard diagnostic technique for CPS [1] . 

Here, we present a case of an incidental diagnosis of EH CPS
(type IIB) associated with other vascular malformations in a 4-
year-old female patient who presented with a symptom con-
stellation suggesting acute viral hepatitis. We have obtained
informed consent of the patient’s legal guardians to publish
this case. 

Case history 

A 4-year-old female patient presented to our hospital - Tikur
Anbessa Specialized Hospital, Addis Ababa, Ethiopia - with
symptoms of fever, yellowing of the eyes, vomiting, and loss
of appetite that had persisted for 2 weeks. She had no his-
tory of mental status change or dyspnea on exertion. She was
investigated for the above complaints using laboratory tests
and imaging modalities. The only pertinent laboratory find-
ings were mild elevation of liver transaminases and direct hy-
perbilirubinemia; all other biochemical tests, including com-
plete blood count, coagulation parameters, HBsAg, anti-HBc,
and renal function tests were normal. With a clinical suspicion
of acute viral hepatitis and obstructive jaundice, an abdomi-
nal US was ordered for further investigation, which showed
a side-to-side shunt between a dilated main PV and the IVC
( Fig. 1 ). The liver was of normal size and echogenicity, and no
focal lesions were seen. The Doppler US examination showed
a shunt with blood mixing at the communication site. 

A CECT scan of the abdomen and pelvis was performed
to better characterize the anatomy of the PV and IVC and to
look for any concomitant abnormalities. It was remarkable
for a fusiform dilation of the main PV having H-type side-
to-side communication with the inferior vena cava. The right
and left PVs had a reduced caliber, the intrahepatic portion of
IVC was hypoplastic, and the 3 hepatic veins were seen sepa-
rately ( Fig. 2 ); otherwise, all segments of the IVC were clearly
visualized. Additional vascular findings were also present in-
cluding a tortuous retro-aortic left renal vein which drains to
the IVC (not shown) and a prominent dilated azygous vein.
Screening echocardiography was normal. With follow-up, the
patient’s symptoms subside and the laboratory parameters re-
turn to normal. A final diagnosis of EH CPS (type IIB) and re-
solved acute viral hepatitis was made based on interval clini-
cal improvement and biochemical resolution . The patients’
parents were informed of the diagnosis and the benefits of
close follow-up. However, they disappeared from subsequent
follow-ups. 

Discussion 

This case report presents an incidental diagnosis of CPS and
concomitant anomalous systemic veins and a variant. A 4-
year-old female child with a diagnosis of acute viral hepatitis
had an incidental finding of extrahepatic CPS on a Doppler ab-
dominal ultrasound. On contrast-enhanced computed tomog-
raphy, there was a dilated portal vein with H-type side-to-side
communication and a hypoplastic intrahepatic portion of the
IVC. Retroaortic left renal vein was drained into the IVC as vi-
sualized in its entirety. Following symptomatic treatment that
achieved improvement, the patient was discharged. 

CPS are rare vascular malformations with uncertain preva-
lence and evolving classification and treatment schemes
[ 2 ,4 ,5 ]. The pathogenesis involves aberrant development or in-
volution of the fetal blood vessels, with different pathogenesis
purported in IH and EH subtypes [ 2 ,4 ]. EH shunts are classified
into type I CPS (Abernethy’s malformation), involving an end-
to-side shunt between the PV and IVC, with no intrahepatic
portal flow and type II, side-to-side shunts, with some preser-
vation of portal flow to the liver [ 3 ,12 ]. Type I malformation
is divided into subtypes A and B: in type IA, the splenic vein
and the superior mesenteric vein drain separately into the IVC
while in type IB, these veins form a common trunk. Type II CPS
is further classified based on the location of the shunt from
the right or left PV (type IIA), the main PV (type IIB), or the
mesenteric, splenic, or gastric veins (type IIC) [13] . 

Diagnosis is challenging given the rarity of this entity cou-
pled with multisystem symptoms masquerading as other dis-
eases, which leads to a significant delay in diagnosis [5] . On
Doppler ultrasonography, the absence or no visibility of intra-
hepatic portal branches, as well as slow or absent portal flow
and a compensatory dilatation of the hepatic artery, are sug-
gestive findings [4] . Type IIB EH shunts may present with ec-
tasia of the PV at the level of the shunt, as seen in our case
[11] . CECT is typically performed next to further scrutinize the
anatomy and location of the shunt [1] . Our patient had a di-
lated main PV connected to the IVC in a side-to-side fashion,
and faintly visualized left and right PVs. Accordingly, the mal-
formation we identified could be classified as type IIB CPS [13] .
An MRI would have provided the same findings, although the
information may be limited by motion artifacts in children
[ 1 ,8 ]. Angiography has become an integral part of care per-
formed either to detect a nonvisible PV and its intrahepatic
branches or to close the shunt percutaneously [9] . When por-
tal branches are not visible on the initial opacification of the
shunt, IH portal system plasticity can be checked via a balloon
occlusion of the shunt which often reveals distensible portal
system [1] . Echocardiography is beneficial to identify associ-
ated cardiac abnormalities, reported to be present in one-third
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Fig. 1 – Type IIB CPS diagnosed in a 4-year-old girl. Gray-scale transverse US (A) demonstrates communication (path line) 
between a dilated PV and the IVC. Doppler US color image (B) demonstrates the vascular nature of the communication. 

Fig. 2 – Axial (A) and Coronal (B) sections of a CT scan of the abdomen and pelvis done with IV contrast show a dilated trunk 

of the portal vein (PV) having a side-to-side communication with the inferior vena cava (IVC), which has a significantly 

reduced lumen caliber. The azygos vein (AV) is clearly prominent and dilated. AA: Abdominal aorta, AV: Azygos vein, HAV: 
Hemi azygos vein: IVC: Inferior vene cava, PV: Portal vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of cases, and screen for pulmonary hypertension before treat-
ment [ 6 –8 ]. 

Vascular malformations associated with CPS include
splenic artery aneurysms, coronary artery fistulas, and cu-
taneous and hepatic hemangiomas [ 3 ,9 ]. Daniela et al. had
recently reported EH CPS associated with arterial anomalies
such as aberrant hepatic artery and supernumerary renal ar-
teries [14] . In EH CPS associated with polysplenia syndrome,
an azygos or hemiazygos continuation of the inferior vena
cava can be seen [3] . In our patient, the intrahepatic portion of
IVC was hypoplastic, yet all segments of the IVC were clearly
present. The azygos vein was dilated which represents the
presence of either systemic and/or splanchnic shunting to-
wards it although none were identified. The left renal vein had

a retroaortic and tortuous course which can be an inciden-  
tal finding given its presence in 3% of the normal population
[15] . Acknowledgment of all these anomalies is very important
as there is a high risk of intraoperative catastrophic bleeding
when encountering unknown vascular malformations [ 1 ,15 ]. 

Symptomatic CPS can present with cholestasis, mild ele-
vation of liver enzymes, elevated serum ammonium levels, or
rarely acute liver failure [ 1 ,4 ,7 ,16 ]. Although our patient had
mild elevation of AST and ALT and direct hyperbilirubinemia,
the acute onset of symptoms, the rapid recovery without treat-
ment, and the absence of focal liver lesions argue against CPS
being the culprit, although we cannot completely rule out this
possibility [8] . 

Since shunts involving the EH PVs persist and carry risks
of complications, it is suggested that these patients should re-
ceive treatment regardless of their symptoms. Early interven-
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tion has been shown to preserve intellectual and psychosocial
development and prevent permanent complications related to
mortality such as pulmonary vascular diseases [ 6 ,7 ]. Thus, it is
crucial to inform the patients and their caregivers of the pos-
sible long-term complications. However, controversy remains
regarding the management of asymptomatic cases and the
optimal follow-up for patients when closure is deferred. 

Conclusion 

We have found a case of CPS with hypoplasia of the intra-
hepatic portion of IVC and a prominent azygos vein possibly
draining systemic and/or splanchnic collateral vessels, and a
retroaortic left renal vein. With the expansion of abdominal
imaging, incidental cases of CPS are increasingly being diag-
nosed in children. Associated vascular malformations should
be sought carefully before invasive procedures to avoid catas-
trophic bleeding. 
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