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Abstract

Aims: To evaluate and asses rare congenital extrahepatic portosystemic shunts and their associated systemic
manifestations.

Methods and material: Pediatric patients presenting to the hospital for CECT (Contrast Enhanced Computed
Tomography)/MRI (Magnetic Resonance Imaging) evaluation were assessed and any portal vascular abnormalities
were documented and evaluated accordingly. 64 slice Phillips scanner and 3.0 tesla Phillips achieva MRI was used
to acquire images.

Results and conclusions: Abernethy malformation (CEPS) is a rare vascular aberration which when detected
early and specifically characterized can help in early treatment and intervention altering the prognosis for the patient.

Keywords: Abernethy malformation; Triphasic CT (Computed
Tomography); MRI; Types; associations

Key Messages:
Abernethy malformation is rare anomaly. A high index of suspicion,

sub-characterization and early diagnosis can aid in diagnosis. CT/MRI
imaging is of paramount importance for pre-operative planning and
management.

Introduction
Abernethy malformation or Congenital Extrahepatic Portosystemic

Shunt (CEPS) is an uncommon entity and has been classified into two
types. In abernethy malformation there is complete or partial shunting
of hepatic venous supply of the porto-mesenteric blood, which drains
into a systemic vein. It was reported for the first time in 1793 by John
Abernethy [1].

Classification is based on the configuration of anastomosis between
the two hepatic venous channels naming the Inferior Vena Cava (IVC)
and Portal Vein (PV), and is governed by the presence or absence of an
intrahepatic portal venous supply. In Type I, entire portal venous
supply drains into the IVC with near complete absence of the
intrahepatic portal venous supply. In Type II, the portal venous blood
partially drains into the IVC through side-to-side anastomosis. It is
crucial to identify and delineate amongst the two types, as the
definitive method of treatment is separate for the two entities (Figure
1) [2,3].

The associated manifestations are primarily of clinical significance
naming nodular liver lesions and congenital heart defects and may
later fulminate into liver dysfunction and hepatic encephalopathy.

Figure 1: Types of malformation.

Case 1
A 7- year- old boy presented with retarded physical growth and

epistaxis since 1 year. His body weight was 14 kg (less than 3 standard
deviation) and height 118 cm (between less than 10 and less than 3
standard deviation). Liver function tests showed total bilirubin levels
of 7.64 mg/dl , indirect bilirubin level of 2.3 mg/dl, ALT(Alanine
Aminotransferase) level of 84 IU/cc. BT (Bleeding Time), CT (Clotting
Time), INR (International Normalized ratio) were within normal
limits. Alpha-feto protein levels and hepatic viral serology was normal.

CT scan of abdomen and pelvis was performed. It revealed evidence
of mild hepatomegaly with multiple soft-tissue density lesions of
varying-sizes involving both lobes of liver. Triphasic contrast study was
performed. No evident significant enhancement was seen within the
lesions on angiography phase. Portal-venous phase reveals multiple
poorly enhancing lesions at the above sites. Two lesions were seen in
segment VI-VII and III of liver showing enhancement on portal-
venous phase. Delayed venous phase shows complete washout of
contrast from the lesions. A central persistent enhancing focus was
seen in few of the lesions in left lobe of liver.
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The main portal vein and its branches were absent; however
superior mesenteric vein and splenic vein could be traced. They fused
to form a short extra-hepatic portal vein draining into sub-hepatic
inferior vena cava suggestive of Type-Ib Abernethy malformation. No
evident venous thrombosis was noted. MRI liver (T1W (T1 Weighted
imaging), T2W (T2 Weighted imaging) and DWI (Diffusion Weighted
Imaging)) was performed which revealed multiple altered signal
intensity lesions of varying-sizes involving both lobes of liver. They
appeared hypo-to-hyperintense on T2W images and appear
hyperintense on T1W images. Diffusion weighted images reveals mild
diffusion restriction in lesions in segment VI-VII and III of liver. Rest
of the lesions does not show significant restriction.

Image guided percutaneous trucut biopsy of the liver nodules was
performed. Histopathology revealed hepatocytes with thick walled
arteries and proliferation of bile ducts separated by fibrotic bands
which lacked portal channels. These features were pointed towards
tissue diagnosis of FNH (Focal Nodular hyperplasia) (Figure 2-4).

Figure 2: Triphasic CT scan axial (a-d), coronal (e,f) and sagittal (g-
i) reformatted MIP (Maximum Intensity Projection) images reveal
multiple hypodense lesions in liver with aberrant connection
between PV and IVC (as demonstrated by the arrow).

Figure 3: Coronal MIP images reveal Type Ib Abernethy
malformation aid in preoperative evaluation and planning by giving
an exact anatomical representation of the aberration.

Figure 4: MRI axial images reveal multiple hyperintense lesions of
variable sizes on T2/STIR images with a central hypointense focus.
DWI reveals hyperintense signals in few of the lesions but no true
restriction was obtained.

Case 2
A 2- year- old male child with altered sensorium, increased serum

bilirubin and deranged hepatic enzymes, raised PT and INR presented
to the hospital. CECT Triphasic scan the abdomen revealed a fusiform
aneurysmally dilated main portal vein, which continued as the left
branch for a short distance ending abruptly. The right branch of PV
was non-visualized. An abnormal side-to-side shunt between the
extrahepatic MPV and the IVC was observed. The patient was referred
to interventional radiologist for closure of the shunt but was lost to
follow-up thereafter (Figure 5).

Figure 5: Triphasic CECT of abdomen reveals evidence of
aneurysmal dilation of portal vein with absence of intrahepatic
portal segments with portal-IVC shunt formation.

Discussion
Aberration in the involution process of the embryologically formed

anastomoses between the vitelline venous pair (which eventually forms
the portal vein),results in the abnormal development of portal system
and its anatomical variations giving rise to Congenital Extrahepatic
Portosystemic Shunt (CEPS) or Abernethy malformation [4-6]. CEPS
with near total absence of portal vein are defined as Type I. It is further
sub-classified into types Ia and Ib according to the course of the splenic
and mesenteric veins. Partial shunts with a residual degree of portal
venous supply to the liver are defined as type II.
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Apart from non-existence of portal vein, numerous associated liver
lesions have been documented in majority of the reported cases with
preponderance of Focal Nodular Hyperplasia (FNH). The incidence of
such lesions has been attributed to increase in hepatic arterial supply
secondarily due to absent portal venous flow [7-9]. An alternative
hypothesis recounts the absence of portal hepatotrophic factors with
systemic shunting of the visceral venous return, as a trigger for
development of hepatic lesions, due to defunct proliferation-
regeneration mechanism of the liver. Other reported plethora of
lesions included hepatic adenoma, hepatoblastoma, hepatocellular
carcinoma and in few cases cirrhosis.

Many congenital cardiac diseases have been documented as
associated with CEPS, few being- atrial septal defect, Ventricular septal
defect, patent ducts arteriosus & patent foramen ovale [10]. Other
associated abnormalities include situs ambiguous, malrotation,
polysplenia, annular pancreas, duodenal atresia, skeletal anomalies and
genitourinary malformations. The associations are more commonly
seen in patients with type I CEPS, with the exception of anomalies of
renal tract which are evenly distributed (Table 1).

Anomalies associated with abernethy malformation

Cardiovascular Anomalies Gastrointestinal Anomalies Genitourinary Anomalies

•ASD •Liver lesions •Multicystic dysplastic kidney

•VSD •Polysplenia •Bilateral ureteropelvic stenosis

•PDA •Biliary atresia •Vesicoureteral reflux

•TOF •Choledochal cyst •Crossed fused renal ectopia

•PFO  - •Hypospadias

Dextrocardia, Mesocardia Skeletal Anomalies  -

 - Vascular Anomalies  -

 - •Interruption of the IVC  -

 - •Double IVC  -

Table 1: The management of each case is different and is determined by the type, clinical scenario and symptomatology of patient.

Treatments options comprise of vascular interventional procedures
like balloon-occluded retrograde trans-venous obliteration or
embolization with metallic coils. Surgical occlusion of shunts may be
attempted. Liver transplantation is deemed as the last resort.
Emergency scenarios of hepatic encephalopathy or bleeding entail
urgent occlusion of the shunt [11].

The diagnosis of Abernethy malformation and its associated
anomalies is intricate and it is quintessential to detect and decipher
other associated cardiovascular and hepatic anomalies. The long-term
prognosis is dependent on satisfactory control of the metabolic
derangements and regulation of hepatic function. A multi-disciplinary
approach with early diagnosis and intervention is primordial to
categories and effectively treat CEPS [12].
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