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Abstract

Background: Co-occurrence of Type II Abernethy malformation (AM) with Type 1 pulmonary hypertension (PH) is
extremely rare. In these patients, management of AM leads to reversal of PH.

Case presentation: We report a case of 24-year-old male that presented with fever and dyspnea of insidious-onset.
Initial X-ray chest revealed pulmonary edema, prominent pulmonary knuckle, and dilated right descending
pulmonary artery. Two-dimensional echocardiography suggested raised pulmonary artery systolic pressure (145
mmHg) and pulmonary angiogram revealed findings suggestive of Type 1 PH. Treatment with Tab. Tadalafil-
Bosentan (20/5 mg, thrice daily) was initiated, but no major relief was obtained. On day 10, dyspnea worsened.
Routine ultrasound revealed splenomegaly. Further evaluation with Doppler of the portal vein was suggestive of
portal hypertension, and arterial ammonia was found to be raised. Contrast-enhanced computed tomography of
abdomen and pelvis demonstrated a single dilated (1.3 cm) and torturous venous shunt between right internal iliac
vein and superior mesenteric vein. Thus, a definitive diagnosis of Type II AM was reached. The patient was stabilized
and subjected to the shunt closure with ASD Cocoon stent graft and recovered well.

Conclusion: Our case demonstrates a rare but reversible cause of PH. Type II AM should be included in the
differential diagnosis of a patient presenting with dyspnea and provisionally diagnosed as a case of PH.
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Background
Abernethy malformation (AM), a rare vascular anomaly,
allows a direct flow of portal blood into the inferior vena
cava (IVC) [1]. Its prevalence is estimated to be 1 per
30,000 live births [2]. Described initially by John Abernethy
[3], its two variants, on the basis of porto-caval shunt, were
subsequently illustrated by Morgan and Superina [4]. While
Type I AM has an end-to-side shunt and absence of intra-
hepatic portal vein (PV), Type II AM has a side-to-side
shunt and presence of hypoplastic intrahepatic PV. It has

been reported to result in severe complications including
pulmonary hypertension (PH), hepatic encephalopathy
(HE), hepatopulmonary syndrome, or hepatic carcinoma.
The treatment depends on the variant diagnosed, i.e., from
liver transplantation (LT) for Type I to embolization,
ligation, or transcatheter closure of shunt for Type II [5]. In
this report, we present the diagnostic approach and treat-
ment of an adult male with Type II AM that presented as a
case of Type 1 PH.

Case presentation
A 24-year-old male presented with fever and dyspnea for
the last 1 month. Fever was low-grade, not associated
with chills and rigors, and relieved on taking antipyretics.
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Dyspnea was insidious in onset, gradually progressive
which aggravated on exertion and on lying-down, and re-
lieved on taking rest and assuming standing position.
There was a history of cough with blood-streaked scanty
expectoration for the last 3 days. There was no significant
past history. Examination revealed tachycardia and tach-
ypnea, pulse was 110/min, blood pressure (120/70mmHg)
and oxygen saturation (99% on room air) were normal.
There was no pallor, icterus, cyanosis, clubbing, pedal
edema, and generalized lymphadenopathy. On ausculta-
tion, normal vesicular breath sounds were audible. There
was a wide parasternal heave, with apex beat in the 5th
intercostal space along the midclavicular line, and a wide
split S2 with loud P2 component. Examination of other
systems was within normal limits.
The routine laboratory investigations were normal.

The initial X-ray chest (PA view) suggested pulmonary
edema, prominent pulmonary knuckle, and dilated right
descending pulmonary artery. Electrocardiogram was
suggestive of right axis deviation and right ventricular
hypertrophy. Two-dimensional echocardiography revealed
dilated right atrium and ventricle with dilated pulmonary
trunk and branches with 50% ejection fraction. The
pulmonary artery systolic pressure (PASP) was 145
mmHg. Computed tomography pulmonary angiogram
(CTPA) demonstrated dilated pulmonary trunk (38mm),
and right (32mm) and left (33mm) main pulmonary ar-
teries with patchy areas of ground glass opacities in perihi-
lar region of both right and left lower lobes (Fig. 1). There
was no sign suggestive of pulmonary thromboembolism.
Thus, the diagnosis of Type 1 PH was reached with the
etiology still under evaluation. Antinuclear antibody
(ANA), c-anti-neutrophil cytoplasmic antibody (c-ANCA),
and p-ANCA were negative and thus, autoimmune causes
were ruled out. The patient was initiated on a combin-
ation of Tab. Tadalafil-Bosentan (20/5mg, thrice daily).

On day 10, dyspnea worsened and there was the pres-
ence of hemoptysis (100 ml), hypotension (70/50
mmHg), and raised central venous pressure (CVP, >15
cmH20). Tab. Tadalafil-Bosentan were stopped due to
hypotension. Contrast-enhanced computed tomography
(CECT) of the chest demonstrated pulmonary edema,
multiple centrilobular nodules with surrounding ground
glass opacity, and inter- and intra-lobular septal thicken-
ing throughout bilateral lung fields suggesting lower re-
spiratory tract infection. Right atrium and ventricles
were dilated. Moreover, dilated pulmonary trunk (38
mm), and right (31 mm) and left (29 mm) main pulmon-
ary arteries were suggestive of PH. Thus, the patient was
shifted to the intensive care unit and managed conserva-
tively, inotropes (Noradrenaline 1 μg/kg/min and
Dobutamine 5 μg/kg/min for 2 days, and Noradrenaline
1 μg/kg/min for next 2 days) were tapered gradually, and
pulmonary edema resolved and dyspnea improved,
though not significantly. To identify the cause of
treatment-resistant Type 1 PH, a routine ultrasound of
the abdomen was performed that led to an incidental
finding of mild splenomegaly (14.5 cm). Further evaluation
was done with Doppler of portal vein and it demonstrated mul-
tiple collaterals with mild splenomegaly suggestive of portal
hypertension (PHT). Presence of PHT and lung field changes
prompted us to perform arterial ammonia and routine
hematological investigations. We observed that arterial ammo-
nia (92μmol/L) and total leucocyte count (17,000/mm3) were
raised. CECT of abdomen and pelvis demonstrated fea-
tures of PHT in the form of mild splenomegaly, and single
dilated (1.3 cm) and torturous venous shunt between the
right internal iliac vein and superior mesenteric vein.
Moreover, multiple collaterals were seen in the mesorectal
fascia. Main portal vein (11mm) and its right (7.5mm)
and left (7.3mm) branches were narrow. Thus, a definitive
diagnosis of Type II AM was reached (Fig. 2A).

Fig. 1 Computed tomography pulmonary angiogram (CTPA). A Dilated pulmonary trunk (32.2 mm), and right (30.2 mm) and left (30.5 mm) main
pulmonary arteries. B Patchy areas of ground glass opacities in the perihilar region of both right and left lower lobe
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The patient was stabilized and subjected to the shunt
closure with a 32 × 18 × 28 mm ASD Cocoon stent graft
(Vascular Concepts Ltd., India), accessed through the
right femoral vein (Fig. 2B), while the right internal jugu-
lar vein access was taken for monitoring the pressure
gradient. The patient tolerated the procedure well and
improved symptomatically.
On day 3, post-procedure two-dimensional echocardi-

ography was suggestive of IVC collapsing and PASP of
16 mmHg with no PH. However, the other baselines
changes on two-dimensional echocardiography, i.e., di-
lated right atrium and ventricle with dilated pulmonary
trunk and branches, remained the same. On day 9,
CECT abdomen and pelvis suggested occlusion of the
shunt and demonstrated non-contrast opacification of
the shunt distal to the graft. At 3 months follow-up, the
patient had no fresh complaints and PASP was normal
on two-dimensional echocardiography.

Discussion
AM occurs due to deviation from the normal embryonic
development of the PV. Usually, the PV develops from
week 5 to 10 of gestational life by selective involution of
the peri-intestinal vitelline venous loop, while the IVC is
formed from the combination of a common hepatic vein
with various embryologic venous channels, which helps
in the development of the hepatic segment of the IVC.
Exaggerated involution between weeks 4 and 10 of

gestational life can lead to the total absence of the PV,
ultimately resulting in AM with abnormal mesenteric-
caval shunt [6].
Type I AM is usually observed in younger individuals

with female predominance and is generally accompanied
by abnormalities involving the heart, liver, gastrointes-
tinal tract, and blood vessels, while Type II is rarer,
frequently observed in adults, has male predominance,
and is usually not associated with other abnormalities
[7]. Patients with AM have a wide variety of symptoms
ranging from those asymptomatic patients found inci-
dentally in adulthood to those with congenital severe
hepatic manifestations identified at birth. Usually, the
diagnosis is reached through Doppler ultrasound. More-
over, the magnetic resonance angiography and com-
puted tomography angiography are used for further
classification of shunt and assessment of associated
anomalies [8].
Likewise, our patient was a 24-year-old male who was

asymptomatic till now, developed insidious-onset dys-
pnea and fever that compelled him to seek medical at-
tention. CTPA and CECT chest demonstrated findings
of Type 1 PH. Thus, Tadalafil-Bosentan was initiated.
However, the dyspnea worsened with the presence of
hemoptysis, hypotension, and raised CVP. On further
evaluation, raised arterial ammonia caught our attention,
and CECT of abdomen and pelvis led us to the diagnosis
of Type II AM. It is reported that despite the presence

Fig. 2 3D reconstruction CT images illustrating the shunt before and after closure. A Before closure, the shunt was dilated and tortuous (C,
venous collateral between right internal iliac vein and superior mesenteric vein; PV, portal vein; IVC, inferior vena cava; and IIV, internal iliac vein).
B After closure, the shunt had shrunken significantly (shunt closure with ASD Cocoon stent graft, and C – shrunken collateral)
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of an uninterrupted flow of blood from portal to sys-
temic venous systems, ammonia levels are raised in only
26% of patients with AM, and only 15% of all them ex-
perience HE [9]. Though our patient had raised ammo-
nia levels, there was no clinical evidence of HE.
Around 2% of patients with PHT develop PH

resulting in a condition collectively termed as porto-
pulmonary hypertension (PPHT) [10]. Among vari-
ous complications of AM, PPHT significantly affects
the survival and requires long-term treatment [11].
The pathogenesis of PPHT in patients with AM can
be explained by several factors, including an asym-
metry between the constrictors and dilators of the
vessels, thereby resulting in pulmonary vasoconstric-
tion; the state of hyperdynamic circulation favors the
development of PH; the raised pulmonary circulation
may contribute to extra shear stress that results in
injury to the endothelial tissue, and dysfunction with
vasoconstriction and dynamic vascular remodeling;
and the proliferative and vasoconstrictive molecules
that arrive in the lungs, without being detoxified in
the liver, act on the pulmonary vessels and may
cause PH [12]. Absence of HE in our patient is
worth highlighting, as very few patients are diag-
nosed in isolation.
Treatment of AM depends on the variant of shunt

identified. Patients with Type I AM require prolonged
follow-up with clinical, laboratory, and radiological ex-
aminations and LT being definitive treatment, while
those with Type II AM need shunt closure at the
earliest. In the majority of the patients, shunt closure
leads to restoration of intrahepatic portal blood flow.
Moreover, symptomatic improvement and stabilization
of various complications (pulmonary, neurological,
cardiac, and renal) are reported. Closure of the shunt
can be performed either surgically or percutaneously
[13]. Zhou et al. used surgical ligation for patients
with Type II AM having giant shunt [14]. Our center
has the facilities of interventional radiology. In our
patient, the shunt was large and closure with a stent
was not possible. Thus, ASD graft was used and suc-
cessful closure was achieved.
The available literature reports recurrence and devel-

opment of further complications among patients with
Type II AM. Li et al. reported recurrence of hyperam-
monemia after 3 months of shunt closure in a patient
with Type II AM [9]. Iida et al. reported a case of Type
II AM that was managed with surgical ligation of shunt.
However, after 4-years, the patient had a recurrence of
PH due to the development of intrahepatic portosyste-
mic shunts that were treated with LT [15]. Though after
3 months, our patient was free from any complaints, but
he is being followed up further to look for the develop-
ment of any further complications.

Conclusion
Our case demonstrates a rare, but reversible cause of
PH. Though extremely rare, Type II AM should be in-
cluded in the differential diagnosis of a patient present-
ing with dyspnea and provisionally diagnosed as a case
of PH. Once diagnosed, the shunt closure should be
performed immediately to prevent the development of
further complications. Upon shunt closure, the patients
should be followed on a long-term basis to identify any
complications or recurrence.
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