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Congenital absence of the portal vein: Define the portosystemic 
shunt, avoid liver transplantation
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ABSTRACT
Liver transplantation has been historically recommended for patients with congenital absence of the portal vein 
associated with extrahepatic congenital portosystemic shunts. Here, based on a case report of a 2-year-old girl and 
a thorough review of all published cases from 1974 to 2020, we show that such a diagnosis most often conceals 
a hypoplastic portal vein, which can be successfully re-permeabilized through the closure of the shunt in order to 
re-establish a physiological vascular anatomy. This highlights the importance of achieving a detailed anatomical 
description of extrahepatic congenital portosystemic shunts with a balloon occlusion test in order to plan the best 
surgical approach and avoid unnecessary liver transplantation.
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INTRODUCTION
Congenital portosystemic shunts (CPSS) are rare 
vascular malformations causing the venous blood 
from the mesenteric and splenic circulations to 
bypass the liver and drain directly into the sys-
temic circulation. CPSS are silent in most cases. 
However, patients may present hypoglycemia, 
hyperammonemia, and jaundice in the neonatal 
period, and are at risk of pulmonary hypertension, 

hepatic encephalopathy, and liver tumours later 
in life (1,2). The age of diagnosis is variable, rang-
ing from prenatal life to adulthood (3,4). There are 
two categories of shunts: intrahepatic, which may 
resolve spontaneously; and extrahepatic, which 
usually require surgical correction and, in some 
cases, liver transplantation (2,5). Extrahepatic 
CPSS, also known as Abernethy malformations, are 
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classified into two types: type I, exhibiting no vis-
ible portal flow in the liver (end-to-side portocaval 
fistula); and type II, consisting of a partial devia-
tion of the portal flow (side-to-side portocaval fis-
tula) (6,7). Type I shunts, which are often referred 
to as congenital absence of the portal vein (CAPV), 
can also be divided into two subtypes according to 
the anatomy of the shunt (1). The most frequent is 
subtype b, which is characterized by the superior 
mesenteric vein and splenic vein joining to form a 
common vessel that drains into the inferior vena 
cava. In contrast, in subtype a, the superior mesen-
teric vein and splenic vein drain separately into the 
inferior vena cava (1,7). A different classification, 
suggested by Blanc et al, differentiates extrahepatic 
shunts originating from any root of the portal 
vein (corresponding to Abernethy type Ia shunts) 
from portocaval shunts (8). The latter are further 
divided in end-to-side portocaval shunts (ESPC, 
grossly corresponding to Abernethy type Ib), and 
side-to-side and H-type portocaval shunts (mostly 
falling within Abernethy type II shunts). Although 
Blanc’s classification is more anatomically accu-
rate and directly correlates anatomy to a proposed 
surgical approach, here we decided to use Aber-
nethy’s classification because of its widespread 
use allowing the analysis and comparison of previ-
ously published literature.

Surgical or percutaneous closure is usually 
feasible only for type II extrahepatic CPSS (1). 
Liver transplantation has been considered as the 
standard therapeutic procedure for type I shunts 
(so-called CAPV). More recently, the therapeutic 
approach was suggested to be tailored not only on 
the anatomy of the shunt but on the presence of a 
patent intrahepatic portal tract (7). Here, based on 
a case report of a 2-year-old girl and a thorough 
review of all published cases since 1974, we show 
that CAPV diagnosis often conceals a hypoplastic 
portal vein, which can be successfully repermeabi-
lized through the closure of the shunt in order to 
re-establish a physiological vascular anatomy.

CASE PRESENTATION
A 2-year-old girl was referred to our tertiary pe-
diatric hepatology centre for liver transplantation, 
subsequent to a recent diagnosis of CAPV. Her 
medical history reported type 1 Arnold–Chiari 
malformation with a ventriculoperitoneal shunt. 
A diagnosis of CAPV was made after finding no 
portal flow and identifying the presence of an extra-
hepatic portocaval shunt at a Doppler ultrasound 

of the abdomen performed to assess her ventricu-
loperitoneal shunt.

When first evaluated at our facility, the patient 
was asymptomatic and presented a hypertrophic 
left liver lobe, without any signs of chronic liver 
disease. The results of her blood tests were in the 
normal range except for a moderately elevated 
serum ammonia level (70 µM). Contrast-enhanced 
abdominal magnetic resonance imaging (MRI) 
confirmed the presence of a large Abernethy mal-
formation type Ib, with superior mesenteric and 
splenic veins joining to form a short portal vessel 
connected to the inferior vena cava through a large 
(14 mm) end-to-side shunt (an end-to-side por-
tocaval shunt according to Blanc’s classification). 
There were no other associated malformations, nor 
pulmonary hypertension or liver tumour detected. 
A percutaneous venogram confirmed the absence 
of the portal vein (Figure 1A–B). We performed 
a direct catheterization of the shunt through the 
inferior vena cava and carried out a temporary 
balloon occlusion, which allowed the visualization 
of a hypoplastic portal vein originating from the 
posterior face of the shunt (Figure 1C). A two-step 
closure procedure was chosen because of the high 
post-closure portal pressure (36 mmHg), in order 
to avoid hemodynamic complications and portal 
hypertension (5).

A partial banding (about 50% of the shunt diam-
eter) was carried out without significant complica-
tions (normal liver tests, minimal transient ascites). 
Intravenous heparin was administered after surgery 
to prevent thrombosis of the banded shunt. After the 
procedure, the portal flow was re-established and 
showed a gradual increase at follow-up Doppler 
ultrasounds. One week after the procedure, hepa-
rin was replaced by subcutaneous low molecular 
weight heparin for a period of 3 months. Ten weeks 
after the procedure, mild ascites, as well as a mod-
erate elevation of liver enzymes (3 times the upper 
limit of the normal), were detected. The shunt was 
no longer visible at ultrasound, probably due to 
thrombotic occlusion. Ascites resolved spontane-
ously within a few weeks, and transaminase levels 
normalized. A control ultrasound showed a normal 
portal flow and no sign of the shunt.

Six months after the surgical procedure, a new 
percutaneous venogram confirmed the complete 
closure of the shunt and full permeability of the 
portal vein (Figure 1D). The child was still asymp-
tomatic 4 years after the procedure, and all the lab 
tests remained normal.
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LITERATURE REVIEW 
AND DISCUSSION
We identified 385 reported cases of extrahepatic 
CPSS published from 1974 to 2019 (including the 
case just described), 204 of which were classified 
as type I portosystemic shunts, and 159 as type 
II. In 22 cases, the type of shunt could not be 
determined. Type I subtype b was predominant 

(124/204, 60.8%), while subtype a shunts repre-
sented 14.2% (29/204) of cases. Lack of anatomical 
details prevented us from classifying 51 cases.

The only recognized treatment for type I shunts 
was historically considered to be liver transplanta-
tion (1,9–13). Over the last 20 years, some teams have 
started practicing percutaneous venograms with 
temporary shunt occlusions, not only in type II but 
also in type I shunts (5,7,13–23). Balloon occlusion 

Figure 1: Venogram images of the extrahepatic portosystemic shunt 
(A) Angiography performed through the right femoral artery. Selective catheterism of the superior mesenteric artery with an 
injection of contrast medium shows a direct communication (S) of the SMV and the IVC without opacification of the intrahepatic 
portal venous system. (B) Cavography performed by femoral venous approach. Selective catheterism of the superior mesenteric 
vein via the shunt (S) showed no opacification of the portal vein and the IHPV branches. (C) Temporary balloon occlusion. A long 
10 Fr introducer placed in the right jugular vein with the extremity in the IVC. At the junction of the shunt in the IVC, we installed 
a BO (20 mm) via the introducer. The proximal shunt was catheterized with a 4 Fr glide catheter introduced via a femoral vein 
approach. Opacification of the portovenous system via the 4 Fr catheter during the inflation of the balloon, showed the SV, the 
IVC, the SMV, and the RV. Also, the temporary balloon occlusion of the shunt allowed the identification of a very thin PV with a 
“puff of smoke”-like appearance (arrow). (D) Assessing shunt 8 months post-surgery. Superior mesenteric artery contrast injection 
demonstrated the complete closure of the extrahepatic portosystemic shunt with a tortuous but patent PV and IHPV system.

SMV = Superior mesenteric vein; IVC = Inferior vena cava; IHPV = Intrahepatic portal venous; BO =Balloon occlusion; SV = Splenic vein; 
RV = Renal vein; PV = Portal vein
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allows the detection of the intrahepatic portal vein 
when present, which is otherwise not perfused be-
cause of the shunt. It is interesting to note that this 
technique was performed in only 26% (53/204) of 
the reports, including our case. Nevertheless, when 
occlusion was performed, a portal vein was detected 
in 81.1% (43/53) of such cases. The newly identified 
portal vein was described in most cases (31/43) as 
hypoplastic (5,7,13–23). This description varied 
from mild (portal vein well visualized after balloon 
occlusion), to severe (little or no visualization of the 
portal vein, “puff of smoke”-like or thread-like ap-
pearance) (8,24). When the portal vein was identi-
fied, the shunt could be successfully closed in 81.4% 
(35/43) of the cases, with very few complications.

CAPV was diagnosed in 152 patients without 
performing any occlusion test. Thirty-eight of them 
(25%) ended up receiving a liver transplant (which 
is supposedly an underestimation, as 50% of the 
published reports do not describe patient out-
come). On the contrary, among all the patients who 
underwent an occlusion test, only 5 (9.4%) were 
transplanted, and only one of them had the intra-
hepatic portal vein visible upon balloon occlusion.

The aim of this work was to highlight the 
importance of precise anatomic assessment of 
extrahepatic CPSS. We described a child with sus-
pected CAPV referred for liver transplantation 
who was instead successfully treated by surgi-
cal banding of her portocaval shunt, a relatively 
minor procedure. When confronted with a sus-
pected diagnosis of CAPV, practitioners should 
always question the true absence of the portal 
vein (which is rarer than initially believed in chil-
dren) by performing a percutaneous venogram 
with temporary shunt occlusion. A clear anatomi-
cal description of extrahepatic CPSS with balloon 
occlusion test is always warranted to plan the 
best surgical approach. A single- or two-step sur-
gical/percutaneous closure should be performed 
if the portal vein is identified, to re-establish the 
portal flow. Closure during early childhood can 
potentially prevent the progressive atresia of the 
portal vein, and eventually the need for liver 
transplantation.
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