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Unusual Discovery after an Examination for Abdominal Pain: 
Abernethy 1b Malformation and Liver Adenomatosis. A Case 
Report 

Romeo Ioan Chira1,2, Adriana Calauz3, Simona Manole2,4, Simona Valean1,2, Petru Adrian Mircea1,2

INTRODUCTION

Abernethy malformation was 
first described in 1793 by the 
London surgeon John Abernethy, 
who reported a vascular anomaly 
at a post-mortem examination 
of a young girl, which revealed 
that the “portal” vein shaded in 
the inferior vena cava (IVC) at 
the insertion level of the renal 
veins and multiple associated 
abnormalities [1]. Abernethy 
malformation represents a 
congenital portosystemic shunt 
consecutive to a developmental 
abnormality of the portal venous 
system. The result is the diversion 
of the portal blood from the liver 

CASE REPORT

ABSTRACT

Congenital extrahepatic portosystemic shunt (Abernethy malformation) is a rare condition characterized by 
developmental abnormalities of the portal venous system resulting in the diversion of the portal blood from 
the liver to the systemic venous system through a complete or partial shunt of the portomesenteric blood. 
We report the case of an 18 year-old female examined for abdominal pain, presenting cholestasis syndrome 
and an elevated serum aspartate aminotransferase level. Liver ultrasound examination revealed the absence 
of the portal vein with a complete extrahepatic shunt of the portal blood, multiple focal liver lesions, and 
multiple associated vascular anomalies. A surgical portosystemic shunt and a secondary portosystemic shunt 
due to portal vein thrombosis were excluded, enabling the diagnosis of a congenital portosystemic shunt. 
A complex investigation also discovered bone anomalies, and the liver biopsy of the dominant focal lesion 
revealed adenoma. On a short-term follow-up under hepatoprotective medication, the biochemical parameters 
improved mildly; however, the size of the main focal lesion increased.
Congenital absence of the portal vein often remains an incidental diagnosis. In experienced hands, 
ultrasonography can diagnose it, but a comprehensive thoraco-abdominal evaluation is compulsory, 
considering the many potential associated anomalies. In these patients, development of adenomatous liver 
lesions secondary to Abernethy type Ib malformation represents an indication for liver transplantation. 
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to the systemic venous system, either through a complete or 
a partial shunt [2].  

 Abernethy malformation is a rare anomaly, so far 101 cases 
being reported, to our knowledge [3]. The diagnosis is often 
incidental and made primarily by Doppler ultrasonography 
(US), but computed tomography (CT) or magnetic resonance 
(MR) angiography are required to classify the shunt and 
to assess associated anomalies. Congenital extrahepatic 
portosystemic shunt (CEPS) is classified into two types, 
depending on the location of the anastomoses between the 
portal vein and the systemic venous system: in type 1 CEPS 
the portal blood is diverted completely into the systemic 
circulation, with absent intrahepatic portal branches and in 
type 2 CEPS the portal venous supply is preserved. Type 1 is 
further classified into type 1a, where the splenic vein (SV) and 
superior mesenteric vein (SMV) drain separately and type 1b 
where both veins drain together after joining in a common 
trunk [4]. The management of the disease depends on the type 
of shunt. Liver transplantation is the only effective treatment for 
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type 1 CEPS, whereas for type 2 CEPS, therapeutic options are 
represented by surgical closure or embolization of the shunt [5].  

CASE REPORT

An 18-year-old female presented in our Gastroenterology 
Department for investigation of a mild cholestasis and liver 
nodules of uncertain origin. The patient was firstly investigated 
as an outpatient in two hospitals for complaints of abdominal 
pain in the lower abdominal region when laboratory testing 
revealed mild alterations: moderate cholestasis and a 
slightly elevated aspartate aminotransferase, AST (alkaline 
phosphatase 450U/L, gamma glutamyltranspeptidase 235U/L, 
AST=44U/L). The patient was then referred to our department 
for further investigation.

Clinical examination revealed only mild hepatomegaly. 
The patient had no significant personal or family medical 
history. Abdominal ultrasonography showed the presence of 
multiple hepatic tumors in both hepatic lobes, with no color 
Doppler signal and with sizes ranging from 5-6 mm diameter 
to 8 cm, the most voluminous one being situated in segment 
I. The ultrasound examination also showed an anomalous 
portal trunk draining directly in the IVC (Fig.1a), with a total 
portosystemic shunt. The hepatic artery was dilated – 8.4 mm 
(Fig. 1b), providing the total liver blood inflow. It was also noted 
that the IVC was duplicated (Fig. 1c) as the iliac veins (Fig. 1d) 
and a separate aortic origin of the hepatic artery were identified. 
Viral (HBsAg, anti-HCV) and autoimmune markers (AMA, 
ASMA, ANA, anti-LKM-1) were negative. Wilson disease was 
ruled out by a normal ceruloplasmin serum level. 

Computed tomography revealed multiple hepatic lesions 
which were hypodense compared to the surrounding liver 
parenchyma on pre-contrast imaging. On post-contrast 
arterial-phase imaging, the lesions demonstrated intense 
homogeneous enhancement. The lesions were unencapsulated, 
but showed a thick peripheral hypoenhancing ring. The 
ring was faintly visible on delayed-phase images, suggesting 
compressed liver parenchyma. On venous-phase imaging, 
the lesions became isodense with the liver parenchyma. On 
delayed-phase imaging, they demonstrated a central fibrous 
scar. Liver MRI showed that the lesions were hypointense on 
T1-weighted images and isointense with the liver parenchyma 
on T2-weighted images. There was no intralesional fat and 
no restricted diffusion. A diagnosis of nodular regenerative 
hyperplasia was suggested (Fig. 2a,b). Angiomatosis 
and malignancy were excluded based on the pattern of 
enhancement. Adenomas were excluded based on the absence 
of fat and of a surrounding capsule.  

The splenic vein and the superior mesenteric vein joined 
posteriorly to the pancreas. The resulting confluence was 
55 mm long and drained in the IVC, 45 mm below the IVC 
opening in the right atrium (Fig. 3a, b).  This was interpreted 
as portal agenesis Abernethy type Ib. Intrahepatic venous 
collaterals were noted in segments IV-VII, connecting the 
middle hepatic vein and the IVC. Other vascular anomalies 
were detected during the CT evaluation: supernumerary 
hepatic veins, persistent bilateral cardinal veins, separate 
aortic origins of splenic and hepatic arteries. Partial sacral 
agenesis and coccygeal agenesis were also found. There were no 
pulmonary, cardiac or mediastinal vessels anomalies described.

Fig. 1. a) Spleno-mesenteric venous trunk shedding into inferior vena cava (IVC) replacing the 
portal trunk; b) dilated common hepatic artery (HA) emerging separately from the abdominal 
aorta; c) duplication of the inferior vena cava – longitudinal section; d) persistence of the cardinal 
veins as doubled „iliac” veins (RIA: right iliac artery; LIA: left iliac artery): transverse section.
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After informed consent had been obtained, an echo-guided 
hepatic biopsy was performed from the lesion located in the 
segment I of the liver. Histological appearance advocated for a 
liver adenoma but could not rule out focal nodular hyperplasia. 
There were no histological signs of malignancy. A Doppler 
echocardiography excluded an associated congenital cardiac 
defect. 

The patient was treated with ursodeoxycholic acid and 
hepatoprotective drugs. At 6 months follow–up, US showed 
a mild increase (9.8 cm) of the dominant lesion size located 
in the segment I of the liver, with a mildly increased level of 
cholestasis enzymes, the patient being still asymptomatic. We 
referred the patient to the liver transplant centre in Bucharest 
considering transplant as the elective curative treatment for 
CEPS and liver lesions.

DISCUSSION

Congenital extrahepatic portosystemic shunts have been 
reported as rare events in the past. Nowadays, due to the 
evolution of imaging techniques, the reported number of CEPS 
has increased. In 2014, a literature review counted a number 
of 101 cases of congenital absence of portal vein with 40 cases 
described as type 1 CEPS [3].

Clinical manifestations of CEPS are various and can be 
divided into three types: symptoms due to the abnormal liver 
development, shunt related symptoms and symptoms secondary 
to the congenital anomalies associated [6]. Frequently, 
patients present with portosystemic encephalopathy or portal 
hypertension, but these appear at older ages [7]. Our patient 
did not have any clinical signs of hepatic encephalopathy. A 
possible explanation could be the younger age at diagnosis, 
knowing that with ageing, the brain is more susceptible at 
toxic metabolites. Both types of CEPS are associated with 
other congenital anomalies, although they appear with a higher 
prevalence in type 1.

Abnormal liver development leading to liver dysfunction 
and regeneration generates a higher risk of focal nodular 
hyperplasia, nodular regenerative hyperplasia and hepatic 
cancer. These lesions are associated with hepatic ischemia, 
and a compensatory increase in hepatic arterial flow can be 
an etiological factor [8]. Growth factors and hormones may 
also be important causes of tumour development.  Most of 
the lesions are benign but due to their potential to transform 
into hepatoblastoma or hepatocellular carcinoma, regular 
imaging surveillance is advised [9]. In our case, the patient 
had multiple hepatic nodular lesions. After performing CT, a 
hepatic MRI and liver biopsy, the lesions were characterized as 

Fig. 2. Abdominal MRI, axial view: a) T2-weighted image shows a large lesion slightly hyperintense 
than the liver parenchyma; the lesion shows a central scar; b) fat-saturated contrast-enhanced 
T1-weighted image, during the portal venous phase, shows the lesion isointense with the liver 
parenchyma.

Fig. 3. CT, multiplanar reconstruction images. Coronal MIP (a) and 3D VRT (b), portal venous phase: 
portal vein agenesis; the splenic-mesenteric confluence drains into the inferior vena cava (arrowheads), 
superiorly to the opening of the left renal vein (double arrowhead).
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liver adenomas. There were no histological signs of malignancy 
and the follow-up showed small increase without substantial 
changes in Doppler evaluation. In other cases, the liver biopsy 
was not performed nor recommended due to the fact that 
the lesions were considered benign, but their evolution to 
malignancy entails this investigation [10-12]. Another reason 
for performing liver biopsy is to confirm the type of the shunt: 
in type 2 portal venous channels are evident at histological 
evaluation. 

All cases should be thoroughly investigated for other 
anomalies. The association of portal vein anomalies with IVC 
abnormalities is not rare [13]. A possible explanation is that 
the portal venous system and the systemic venous system 
develop approximately at the same time. Our patient presented 
with persistent bilateral cardinal veins. The embryological 
development of the IVC is derived from the cardinal veins. 
Other anomalies were found during the imaging investigation:  
hepatic and splenic arteries had separate aortic origins and 
from the proximal segment of splenic artery emerged the left 
gastric artery; partial sacral agenesis and coccygeal agenesis 
were also associated.

Taking into account that the liver transplant is the only 
curative treatment for type 1b CEPS, as well as the increase 
of the hepatic lesions and the liver dysfunction of our patient, 
placing the patient on a transplant list was the next step in the 
therapeutic management.

CONCLUSION

Congenital absence of the portal vein remains an incidental 
diagnosis. Ultrasonography in experienced hands can offer a 
diagnosis, but a comprehensive toraco-abdominal evaluation 
is compulsory, considering many potentially associated 
anomalies. A long-term follow-up including biochemical 
tests and imaging screening is mandatory for patients with 
Abernethy malformation due to the risk of malignancy 
and other metabolic dysfunctions, such as portosystemic 
encephalopathy.  Orthotopic liver transplantation remains the 
only curative procedure for these patients.
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