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Abernethy malformation with multiple aneurysms:
incidentally found in an adult woman with Caroli’s disease
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ABSTRACT

Abernethy malformation is a rare anomaly with partial or complete congenital absence of the portal vein
and subsequent development of extrahepatic portocaval shunts. We present the case of a 28-year-old
woman who was incidentally diagnosed with type Il Abernethy malformation and multiple aneurysms during
an investigation for nonspecific abdominal pain and fever. The patient had been diagnosed with Caroli’s
disease at the age of 10 and liver cirrhosis, portal hypertension a few years before. To the best of our
knowledge, this is the first case reported with all such congenital anomalies associated together. Ultra-
sound, computed tomography, including three-dimensional reconstruction, and magnetic resonance
imaging were performed which revealed a side-to-side shunt between the extrahepatic portal vein and the
inferior vena cava, multiple aneurismal cystic dilation of the spleen artery and left renal artery, and exten-
sive intrahepatic bile duct cysitic dilation with calculus formation. Etiology, clinical significance and mana-

gement strategies with regard to these abnormalities are discussed.
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INTRODUCTION

Abernethy malformation, also termed as congeni-
tal extrahepatic portosystemic shunt, is a rare con-
dition. It was firstly described by John Abernethy in
1793 in a 10-month-old girl. The girl died of unk-
nown cause, and the postmortem examination
showed termination of the portal vein in the inferior
vena cava at the level of the insertion of the renal
veins and many other multiple congenital anoma-
lies, such as dextrocardia, transposition of the great
vessels, and polysplenia.! Abernethy malformation
has been classified into two types based on the pat-
tern of anastomosis between the portal vein (PV)
and inferior vena cava (IVC), and the presence or
absence of an intrahepatic portal venous supply.
That is type I, the entire portal venous supply drains
into the IVC with absence of the intrahepatic PV;
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and type II, the partal venous blood partially drains
into the IVC through side-to-side anastomosis.?
Type I has a female prevalence and is always accom-
panied with anomalies such as liver and cardiac ab-
normalities, while type II has a male prevalence and
is rarely accompanied with other anomalies.? We
present the case of a 28-year-old woman who was in-
cidentally diagnosed with Abernethy malformation
of type II and multiple aneurismal cystic dilation of
the spleen artery and left renal artery, when she
was in the treatment of biliary tract infection cau-
sed by Caroli’s disease. The association of multiple
aneurysms and Caroli’s disease with Abernethy mal-
formation of type II has not been previously describ-
ed in the literature.

CASE REPORT

A 28-year-old woman presented at our institution
on November 12, 2011 for complaints of right upper
abdominal pain associated with intermittent fever
for 7 days. The patient had a remarkable medical
history. At the age of 10, she was diagnosed with
Caroli’s disease (congenital intrahepatic bile duct
cystic dilation) and had been admitted to hospital
many times for infection of biliary tract since 2003.
In September 2004, she was diagnosed with liver
cirrhosis, splenomegaly and portal hypertension
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during hospitalization for jaundice and biliary tract
infection. In October 2011, an exploratory laparo-
tomy for acute peritonitis was performed, and 2,000
mL purulent effusions were drained during the ope-
ration. Physical examination revealed mild tender-
ness in right upper quadrant and moderate
splenomegaly, but no icterus. There was no evidence
of peritonitis. Laboratory tests showed a hemoglo-
bin level of 9.4 g/dL, white blood cell count of 4.47 x
109/L, platelet count of 94 x 101%/L,, and normal liver
function tests. CA19-9 was 58.74 U/mL, while all
other tumor markers were within a normal range.
Abdominal ultrasound (Figure 1) showed a coarse
heterogenous liver parenchyma with nodular chan-
ges, rapparent intrahepatic bile duct dilation in the
right liver lobe with sediment samples of cholestasis
formation, and common bile duct dilation. Intrahe-
patic PV portion didn’t show clearly, while the ex-
trahepatic trunk of PV dilated significantly with
portal embolization formation. Spleen enlarged re-
markably. Doppler examination showed remarkable
blood flow velocity reduction in the extrahepatic
trunk of PV (9.44 cm/s), blood flow increase in the
hepatic artery, and blood flow from the splenic vein
towards the IVC in a splenic-caval shunt.

Dual-phase computed tomography (CT) (Figure
2) confirmed regional portal hypertension, liver cir-
rhosis, intrahepatic bile duct dilation of the right
lobe with calculus formation, and common bile duct
dilation. PV trunk dilated remarkably, and distal
branches of the PV were not seen clearly. The he-
patic artery appeared normal. The coronal CT ima-
ge confirmed the presence of a side-to-side shunt
between the dilated splenic vein and the left renal
vein, which was observed in the Doppler exami-
nation as a splenic-caval shunt. 3D CT recons-
truction showed multiple cystic aneurismal
dilation of the splenic artery and left renal
artery, and vascular disorders of the splenic
hilum. The splenic and superior mesenteric veins
had normal orientation and these vessels joined
to form the normal main PV.

Given these radiological findings, a diagnosis of
bile duct infection on the background of Caroli’s
disease with calculus formation, liver cirrhosis,
congenital partial absence of PV with a portocaval
shunt (Abernethy malformation of type II), regional
portal hypertension, and multiple aneurismal cystic
dilation of the splenic artery and left renal artery
was made.

Figure1. Abdominal two-dimen-
sional ultrasound and colored Dop-
pler ultrasound image. A. Shows
the heterogenous change of the
liver and a nodule (arrow) in the
segment 5. B. Shows dilated intra-
hepatic bile duct (arrow) of the
right liver lobe. C. Shows sparse
intrahepatic PV blood flow (red
point) and increased hepatic arte-
rial blood flow (yellow point). D.
Shows a communication (arrow)
between the dilated splenic vein (SV)
and the inferior vena cava (IVC).
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Figure 2. Axial, coronal and three-dimensional CT image. A. Shows that the liver and spleen increase obviously, intrahepatic
bile ducts of the right lobe dilate with calculus formation (white arrow), and PV trunk (PV) dilates remarkably. The hepatic ar-
tery branches normally (red arrow). B. Shows the cystic aneurismal dilation (arrow) of the splenic artery (SA), which exists to
the left renal hilum. C. Shows the collateral vessel of side-to-side shunt (arrow) between the splenic vein (PV) and the left renal
vein, which connects to the inferior vena cava. The vascular disorders of the splenic hilum and the normal form of the superior

mesenteric vein (SV) can be seen.

The results of upper gastrointestinal endoscopy
were normal and esophageal varices were not found.
Echocardiography didn’t reveal any associated car-
diac malformation. Radiographic inspection and re-
nal function test showed no evidence of an
associated autosomal recessive polycystic kidney
disease. Because of the abnormal level of CA19-9 and
the nodular changes of liver found in ultrasound,
magnetic resonance imaging (MRI) was performed
to determine whether malignant tumors were pre-
sent on the liver. The findings confirmed the presence
of extensive intrahepatic cystic dilatation of bile
duct (mainly in the right hepatic lobe), extensive he-
patic fibrosis and common bile duct dilation, and eli-

Figure 3. Axial (A) and MRCP (B) ima-
ge of the liver MRI. A. Shows the extensi-
ve intrahepatic bile duct dilation of the
right lobe and extensive hepatic fibrosis.
B. Shows the intrahepatic and extrahepa-
tic bile duct system dilation.

minate the presence of hepatic malignant tumors
(Figure 3).

In consideration of the existence of liver cirrhosis
and portal hypertension, and her medical history of
abdominal operation, surgical therapy wasn’t per-
formed. The patient was maintained on conservative
therapy, and the symptoms of abdominal pain and
fever relieved after 7 days. At 1-month follow-up,
she was asymptomatic and there was no change on
ultrasonography. The possibilities of hepatic ence-
phalopathy and liver function failure to develop in
the future have been told to the patient. The patient
will consider the surgical mode to choose including
liver transplantation at that time.
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DISCUSSION

Congenital extrahepatic portosystemic shunts are
a rare congenital anomaly. Since Abernethy described
this anomaly in 1793, only 134 cases have been
reported in medical literature to January 2012, and
most of them were reported in these 10 years because
of advances in imaging techniques.* To the best of
our knowledge, only 37 cases of type II Abernethy
malformation have been reported.? None of the
cases of Abernethy malformation reported in the
literature had associated multiple aneurisms and
Caroli’s disease.

The portal vein is normally formed in 4-10-week-
old embryos by the selective involution of the peri-
intestinal vitelline venous loop. The left umbilical
vein and the right and left vitelline veins flow into
the liver bud, and within the liver bud these veins
form the hepatic sinusoid and the ductus venosus,
respectively. Blood flow through these veins then
drains into the suprahepatic portion of the IVC.
Next, the proximal and distal ends of the left vitel-
line vein disappear, and the remaining right vitelline
vein mainly forms the portal vein. During this step,
the left umbilical vein and the portal vein supply
blood to the liver bud. The abnormal development of
these vessels during this stage causes Abernethy
malformation.b

Abernethy malformation can be anatomically
classified into two groups. Type I is characterized
by the absence of an intrahepatic portal venous
supply and complete end-to-side portocaval shunt,
while type II is characterized by the presence of a
patent intrahepatic portal venous supply and a par-
tial side-to-side shunt.” Type I can be further sub-
classified into type Ia and type Ib, based on whether
or not the splenic vein (SV) and the superior mesen-
teric vein (SMV) drain together to form a common
trunk.® This patient had a type IT Abernethy malfor-
mation with a side-to-side portocaval shunt between
the splenic vein and left renal vein.

Congenital extrahepatic portosystemic shunts are
frequently associated with other congenital anoma-
lies in cardiovascular system, brain, skeleton and
genito-urinary tract,’ ! but these congenital anoma-
lies are much more common with type I than with
type II, and multiple cystic aneurismal dilation of
the splenic artery and left renal artery have never
been reported with Abernrthy malformation. Al-
though left sided IVC, polysplenia, two splenic
veins, congenital choledochal cyst and biliary atre-
sia have been reported in patients of type I Aberne-
thy malformation,'?> congenital hepatobiliary

anomaly of Caroli’s disease has never been reported,
especially in patients of type II.

Because there was an increased frequency of malig-
nant hepatic neoplasms with patients of cirrhosis
caused by extrahepatic portosystemic shunts,!3 we
choose MRI to further make sure the hepatic nodules’
nature of the patient. It has also been suggested that
the disequilibrium of hepatic artery and PV may pro-
vide an environment for the development for neoplas-
tic tumor in Abernethy malformation patients,’ so
regular follow-up is necessary for this patient.

A diagnosis of Abernethy malformation can now
be made by noninvasive cross-sectional imaging
technologies, such as ultrasound, CT, and MRI. For
patients with suspected extrahepatic portosystemic
shunts, three-dimensional reconstruction of the ves-
sels can be very helpful.!* In this case, we used 3D
CT reconstruction of the vessels to show the side-to-
side portosystemic shunt, as well as multiple cystic
aneurismal dilation of the splenic artery and left re-
nal artery. Although congenital factors can be the
primary reason of the aneurysms, the probabilities
of blood vessel remolding connected with liver cir-
rhosis can’t be excluded. MRI showed extensive
hepatic fibrosis of the patient, which maybe caused
by recurrent intrahepatic infection and chronic liver
injury and promoted the formation of liver cirrho-
sis. Evidence of congenital hepatic fibrosis wasn’t
clear according to the patient’s medical history.

The treatment planning for Abernethy malforma-
tion depends on the type of shunts and the associated
conditions. In patients with type I, liver transplan-
tation is the only effective method for those who
develop severe hepatic encephalopathy or malignant
tumors, because occlusion of the shunt will obstruct
the only drainage route of the mesenteric venous
blood.!® In patients with type II, shunt occlusion
can be performed in case of serious symptoms such
as hepatic encephalopathy, and intrahepatic PV
blood flow should be evaluated by angiography
before the operation.'® For this patient, Abernethy
malformation of type II was incidentally diagnosed
and bile tract infection symptoms were the main
clinical manifestation. Conservative management
was chosen, due to:

1. Congenital intrahepatic bile duct dilation
couldn’t be treated by partial hepatectomy because
of the existence of serious liver cirrhosis.

2. Bile duct exploration and drainage couldn’t be
performed because regional portal hypertension
may lead to massive hemorrhage.
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. There was no clear surgical indication for portal
hypertension because the patient’s had no medi-
cal history of gastrointestinal bleeding.

. It isn’t necessary to deal with aneurisms and ex-
trahepatic portosystemic shunts because there
were no serious symptoms associated with them.
In fact, liver transplantation would be the only
effective treatment option. The patient was infor-
med about the future possibility of a liver trans-
plantation and the need for regular follow-up to
monitor the hepatic masses.

REFERENCES

Avila LF, Luis AL, Encinas JL, Hernandez F, Olivares P,
Fernandez CJ, Hierro L, et al. Congenital portosystemic
shunt: The Abernethy malformation. Cirugia Pediatrica
2006; 4: 204-9.

Stringer MD. The clinical anatomy of congenital portosys-
temic venous shunts. Clin Anat 2008; 2: 147-57.
Kobayashi N, Niwa T, Kirikoshi H, Fujita K, Yoneda M, Saito
S, Nakajima A, et al. Clinical classification of congenital ex-
trahepatic portosystemic shunts. Hepatol Res 2010; 6:
585-93.

Passalacqua M, Lie KT, Yarmohammadi H. Congenital ex-
trahepatic portosystemic shunt (Abernethy malformation)
treated endovascularly with vascular plug shunt closure.
Pediatric Surg International 2012; 1: 79-83.
Alonso-Gamarra E, Parron M, Perez A, Prieto C, Hierro
L, Lopez-Santamaria M. Clinical and Radiologic Manifes-
tations of Congenital Extrahepatic Portosystemic
Shunts: A Comprehensive Review. Radiographics 2011;
3: 707-22.

Kumar A, Kumar J, Aggarwal R, Srivastava S. Abernethy
malformation with portal vein aneurysm. Diagn Interv Ra-
diol 2008; 3: 143-6.

10.

1.

12.

13.

14.

15.

16.

Mistinova J, Valacsai F, Varga I. Congenital absence of
the portal vein-Case report and a review of literature.
Clin Anat 2010; 7: 750-8.

Barchetti F, Pellegrino L, Al-Ansari N, De Marco V, Scarpa-
to P, lalongo P. Congenital absence of the portal vein in a
middle-aged man. Surg Radiol Anat 2011; 33: 369-72.
Witters P, Maleux G, George C, Delcroix M, Hoffman I,
Gewillig M, Verslype C, et al. Congenital veno-venous mal-
formations of the liver: Widely variable clinical presenta-
tions. J Gastroenterol Hepatol 2008; 8: 390-4.

Singhal M, Lal A, Thapa BR, Prakash M, Shanbhogue KP, Khan-
delwal N. Congenital atresia of portal vein with portocaval
shunt associated with cardiac defects, skeletal deformities,
and skin lesions in a boy. J Pediatr Surg 2008; 8: 25-8.

Law YM, Mack CL, Sokol RJ, Rice M, Parsley L, Ivy D. Car-
diopulmonary manifestations of portovenous shunts from
congenital absence of the portal vein: Pulmonary hyper-
tension and pulmonary vascular dilatation. Pediatr Trans-
plant 2011; 8: 162-8.

Culafic D, Perisic M, Vojinovic-Culafic V, Sagic D, Kerkez
M. Spontaneous splenorenal shunt in a patient with liver
cirrhosis and hypertrophic caudal lobe. J Gastrointest Liv
Dis 2006; 3: 289-92.

Osorio MJ, Bonow A, Bond GJ, Rivera MR, Vaughan KG,
Shah A, Shneider BL. Abernethy malformation complicated
by hepatopulmonary syndrome and a liver mass successfu-
lly treated by liver transplantation. Pediatr Transplant
2011; 7: 149-51.

Konstas AA, Digumarthy SR, Avery LL, Wallace KL, Lisovs-
ky M, Misdraji J, Hahn PF. Congenital portosystemic
shunts: Imaging findings and clinical presentations in 11
patients. Eur J Radiol 2011; 2: 175-81.

Franchi-Abella S, Branchereau S, Lambert V, Fabre M,
Steimberg C, Losay J, Riou JY, et al. Complications of Con-
genital Portosystemic Shunts in Children: Therapeutic Op-
tions and Outcomes. J Pediatr Gastr Nutr 2010; 3: 322-30.
Lautz TB, Tantemsapya N, Rowell E, Superina RA. Manage-
ment and classification of type Il congenital portosyste-
mic shunts. J Pediatr Surg 2011; 2: 308-14.



	Abernethy malformation with multiple aneurysms: incidentally found in an adult woman with Caroliâ•Žs disease
	Introduction
	Case Report
	Discussion


