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ABSTRACT
Cholestatic jaundice is a complex diagnostic problem with a wide spectrum of possible differential diagnosis in early infancy. We present a
case of congenital intrahepatic portosystemic venous shunt as a rare cause of neonatal cholestasis with current treatment recommendations.
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Introduction
Congenital portosystemic shunts (CPSS) are rare
developmental vascular abnormalities with an incidence
of about one in 30,000 children (1). These shunts cause
a diversion of portal venous flow to the systemic venous
system, and thus, splanchnic portal venous blood
bypasses the liver parenchyma and various biochemical
metabolites (galactose, ammonia, and bile acids etc.)
accumulate in the systemic circulation without being
metabolized (1). Depending on the accumulated amount
of these metabolites, clinical presentation can be quite
variable, especially in children. CPSS can either be seen in
a symptomatic infant or detected incidentally in a child
that undergoes ultrasonography (US) for other reasons. We
present a case who underwent abdominal US because of
neonatal cholestasis and was diagnosed with CPSS.

Case Report
An 18-day-old male patient presented with a complaint
of jaundice which started when he was 3 days old. It was

discovered that the patient was born via spontaneous
vaginal delivery with a weight of 2,500 gr at the 36th+6
week of gestation from a 27-year-old mother with normal
pregnancy period. There was no consanguinity between the
parents and there was no history of sibling death. In physical
examination, his general condition was good and active, and
the patient’s body weight was found to be 3,000 gr (3-10th
percentile), and his height was 50 cm (10-25th percentile).
Sclera and skin were icteric. No evidence of congestive heart
failure or hepatosplenomegaly was found.
Laboratory findings were as follows; hemoglobin 12
g/dL mean corpuscular volume 88 fL, leukocyte count
9,100/mm3, platelet count 185,000/mm3, serum aspartate
transaminase 46 U/L, alanine transaminase 8 U/L, gammaglutamyltransferase 219 U/L, alkaline phosphatase 126 U/L,
total protein 6.1 g/dL, albumin 3.8 g/dL, ammonia 60 µg/dL,
total/direct bilirubin 7.3/4.8 mg/dL, phosphorus 3.8 mg/dL. In
addition, kidney function tests, serum electrolytes and blood
glucose were normal. Arterial blood gas, thyroid function
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test, alpha-1 antitrypsin level, ferritin, complete urinalysis,
prothrombin time, activated partial thromboplastin time
were normal, and serological examinations for hepatitis
A, B and C viruses, cytomegalovirus, Epstein-Barr virus,
toxoplasma, rubella and human immunodeficiency virus
were negative. In screening for hereditary metabolic disease,
the reducing substance in the urine was negative, and urineblood amino acids and organic acid analysis in the urine by
tandem mass spectrophotometer were normal. Blood and
urine culture were normal. Echocardiographic evaluation
was normal. Eye examination revealed no signs of metabolic
disease or cataract. Abdominal ultrasonography was
performed for neonatal cholestasis.
In ultrasonography, normal liver contours and
parenchymal echo pattern, and parenchymal millimetric
rough calcifications in the right subdiaphragmatic area were
observed. The gallbladder was normal and no cord sign was
noted. Common bile duct and intrahepatic bile ducts were
normal. Doppler ultrasonography examination showed that
the main portal vein and hepatic artery were normal in
diameter and flow pattern. However, the left portal vein
diameter was increased and the right portal vein was
significantly hypoplastic. Also, there was an aberrant venous
connection (3x1.5 mm) between the inferior vena cava
and portal vein at the bifurcation level (Figure 1). Hepatic
veins showed normal phasic flow and diameter but in the
inferior vena cava, there was increased turbulent flow and
diameter at the shunt level. There was no evidence of portal
hypertension. Liver computed tomography angiography was
performed to confirm the findings described on ultrasound
and to evaluate other vascular structures, and a single
isolated shunt was detected on tomography (Figure 2).
Vitamins A, D, E, K and ursodeoxycholic acid were
started as treatment. The patient, who did not develop
complications such as portal hypertension, heart failure
or hepatopulmonary syndrome during the follow-up, was
discharged after 1 week of hospitalization with good activity,
nutrition and weight gain. The family was informed about
possible complications and called for regular follow-ups. In
the check-up ultrasound examination that was performed
in the 3rd month, the shunt was completely closed, and
band-like linear hyperechogenicity was observed in this
area (Figure 1). In addition, the hypoplastic right portal
vein diameter was increased compared to the previous
examination and the left portal vein diameter had returned
to normal (Figure 1). Over time, sclera and skin returned to
normal colors and the bilirubin values returned to normal in
the sixth month of follow-up. During the whole follow-up,

Figure 1. Ultrasound images at the time of diagnosis (a-b) and at third
month check-up (c-e). Figure 1a shows the hypoplastic right portal vein
(RPV) and the left portal vein (LPV) with increased diameter. Also, porto
venous shunt (PVS) is observed between the inferior vena cava (IVC) and
the portal vein at the bifurcation level (type 1 CPSS). Figure 1b shows
increased turbulent flow and related aliasing artifacts at the shunt level
in Doppler ultrasonography. Figure 1c and 1d show the closed shunt
(dotted arrow) and linear echogenicities in this area. Gray scale (Figure
1d) and Doppler (Figure 1e) ultrasound images of the right portal vein
(straight arrow) shows the increased diameter at the 3rd month checkup, compared to Figure 1a

Figure 2. In the axial plane serial images of liver computed tomography
angiography; the inferior vena cava (asterisk) is seen in Figure 2a
(asterisk) and Figure 2b. Figure 2c shows the shunt extending from
the portal bifurcation to the inferior vena cava (white arrow).
While enlarged portal bifurcation is observed in Figure 2d and 2e, the
main portal vein (arrowhead) observed in normal calibration is seen in
Figure 2f

503

Oktay et al.
Congenital Portosystemic Shunt and Radiological Imaging Features

the patient had a lively appearance with normal sleep habits
and diet for his age.
The authors declare that informed consent was obtained
from the parents for the publication of this case report.

Discussion
CPSS are rare, developmental anatomical abnormalities,
resulting in a diversion of portal venous flow to the
systemic venous system. CPSS are divided into extrahepatic
(abernethy malformation) and intrahepatic types according
to their anatomical features (1). Congenital intrahepatic
shunts were subdivided into 4 morphological types by Park
et al. (2) as follows;
Type 1: a single large shunt connecting the right portal
vein to the inferior vena cava
Type 2: a localized peripheral shunt in one hepatic
segment where one or more communications are found
Type 3: a communication between the peripheral portal
vein and the hepatic veins through a portal vein “aneurysm”
Type 4: multiple and diffuse portosystemic shunts in
several segments
CPSS can cause a wide range of clinical symptoms,
ranging from asymptomatic patients to those with severe
symptoms and complications. Hepatic encephalopathy,
pulmonary hypertension, and hepatopulmonary syndrome
are the most outstanding symptoms and portosystemic
shunt cases can lead to a large extent of metabolic
irregularities, while damage to other organs can be seen
in a very few cases (3). In the perinatal period, neonatal
cholestasis, hyperammonemia, hypoglycemia and
hypergalactosemia can occur and should be differentiated
from other congenital anomalies such as biliary atresia and
accompanying metabolic diseases (4,5).
Due to the wide variability in clinical manifestation,
imaging plays a crucial role in the recognition of shunt and
accompanied malformations. Doppler ultrasonography is
the key imaging modality to show the presence of the shunt
and its type. In addition, Doppler ultrasonography can be
used to confirm the direction of shunt flow, to calculate the
shunt ratio (by dividing the total blood flow volume at the
shunt by the total portal vein flow) and for the follow-up
of CPSS (6).
Abdominal cross-sectional imaging can provide
additional information about the shunt anatomy and
characterize any potential focal liver lesion. Although MR
angiography can decrease the ionizing radiation exposure
especially in pediatric patients, computed tomography
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angiography is considered the first line screening method
(7). This is due to the fact that this method can show even
small portosystemic shunt branches properly.
Currently, there is no standard therapeutic approach
available for portosystemic shunts which has been adopted
for large studies. Treatment options are shaped according to
the type of shunt and its clinical course. For those patients
with asymptomatic intrahepatic shunts, as is frequently
the case in children, follow-up without treatment is
recommended. Clinical manifestations are frequently seen
in adulthood or in those patients with a shunt ratio greater
than 60%; and treatment is recommended at the onset
of clinical manifestations (8,9). To date, there is no guide
recommending early treatment to prevent undeveloped
complications. In those patients with mild clinical signs,
intrahepatic small shunts may regress within one year and
close spontaneously with a resolution of symptoms (7).
Spontaneous closure of intrahepatic shunts often occurs
in children with newborn cholestasis, in girls and in those
patients with type 4 shunts (10). In contrast to these,
extrahepatic shunts and patent ductus venosus are less
likely to close (10). It is recommended that all shunts which
persist after 1 year of age should be closed regardless of
whether complications develop or not (7). The main goal
of the treatment is to close the shunt without causing
secondary portal hypertension, and shunt occlusion options
vary from the least invasive percutaneous endovascular
procedures to surgical correction with liver transplantation
as a last resort (6).
Intrahepatic portosystemic shunts are unusual vascular
anomalies which might be detected as a cause of neonatal
cholestasis. This pathology, which can only be diagnosed
radiologically, should be on the differential diagnosis list
in each examination that is performed for cholestasis.
Familiarity with Doppler ultrasonography features of
intrahepatic portosystemic shunts could help to diagnose
affected patients and to choose the best therapeutic
approach.
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