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Abstract

Heterotaxy syndrome with polysplenia is a congenital abnormality with malposition of the visceral organs and multiple associated
abnormalities. The majority of affected individuals die during childhood due to severe cardiovascular anomalies. However, affected
individuals who reach adulthood are usually asymptomatic. Anomalies of the abdominal venous system, including interruption of
the inferior vena cava with azygos or hemiazygos continuation, congenital absence of the portal vein with a portosystemic shunt,
preduodenal portal vein, and abnormalities of renal veins are frequent findings. Heterotaxy syndrome usually has no clinical sig-
nificance except in the setting of planned vascular intervention or surgery. We are reporting an extremely rare case of heterotaxy
syndrome (polysplenia) that presented with massive variceal hemorrhage due to associated venous malformation and systemic to
portal venous system collaterals.
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1. Introduction

Heterotaxy syndrome with polysplenia is a congenital
abnormality with malposition of visceral organs and mul-
tiple associated anomalies such as cardiovascular malfor-
mations, bowel malrotation, short pancreas, biliary atre-
sia, and preduodenal portal vein. The majority of patients
die during childhood, mainly due to severe cardiovascular
anomalies. However, about 5% - 10% of affected individuals
with no major cardiac anomaly reach adulthood and are
nearly asymptomatic (1).

We are reporting an exceedingly rare case of hetero-
taxy syndrome (polysplenia) who presented at the age of
29 with massive upper gastrointestinal bleeding and ex-
tensive gastroesophageal varices due to associated venous
malformation and systemic to portal venous system col-
lateral vessels. Initially, the patient was misdiagnosed as
a case of cirrhosis and underwent many avoidable medi-
cal interventions and ultimately died from massive uncon-
trollable upper gastrointestinal bleeding.

2. Case Presentation

The patient was a 29-year-old non-smoker non-
alcoholic rural woman, who presented with massive
upper gastrointestinal (GI) bleeding. She was admitted

to a local general hospital with the impression of non-
steroidal anti-inflammatory drug (NSAID)-related gastritis
or peptic ulcer disease. Upper endoscopic examination
revealed multiple large varicose veins with active bleeding
along the entire esophagus and stomach from the fundus
to the antrum. No ulcers were found and rapid urease test
for Helicobacter pylori was negative. Sclerotherapy and
band ligation of the varices were performed during the
first admission. Varices were attributed to portal hyper-
tension and the patient underwent work-up for chronic
liver disease and splenoportal vein thrombosis.

Apart from a remote episode of upper GI bleeding,
which had not been evaluated, she had an unremark-
able past medical history and no stigmata of chronic
liver disease on physical examination. Liver function tests
(bilirubin, aspartate aminotransferase, alanine amino-
transferase), alkaline phosphatase, total protein, albumin,
ceruloplasmin, markers of autoimmune hepatitis (anti
smooth muscle antibody, ANA, IgG, IgM, IgA), and tests of
blood coagulation (prothrombin time, international nor-
malization ratio, protein C, protein S, anti-thrombin III,
anti-lupus antibody, and platelet count) were within the
normal limits.

On ultrasound exam, the organ in the right upper
quadrant (RUQ) of the abdomen was misdiagnosed as the
liver; consequently transient elasotography (FibroScan)
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and a blind biopsy were performed in order to confirm
cirrhosis as the causing factor of variceal hemorrhage. Fi-
broScan findings were suggestive of cirrhosis (F4). How-
ever, histopathological evaluation of biopsy specimen
showed spleen tissue.

A magnetic resonance venography (MRV) was done in
our center with the suspicion of splenic vein thrombo-
sis. Right-sided large main spleen with adjacent smaller
spleens (polysplenia), right sided stomach, midline nor-
mal liver, abnormal direction of the gallbladder, inter-
rupted inferior vena cava (IVC) as the absence of intrahep-
atic and suprarenal portion of IVC, and enlarged azygos
and hemiazygos systems suggesting azygos continuation
were evident in MRV. On the other hand, the caudal portion
of the azygos vein which should be anastomosed with the
cranial portion of interrupted IVC was markedly narrowed
and hypoplastic. Instead, there was an abnormal vein aris-
ing from the right side of the most cranial portion of IVC,
just above the right renal vein coursing cephalad and end-
ing in a network of collateral vessels around the stomach
(Figure 1).

Figure 1. A 29-year-old woman presented with variceal massive upper gastrointesti-
nal bleeding diagnosed as heterotaxy syndrome. Axial CT-scan image shows two al-
most normal-sized spleens and a smaller one in the right upper quadrant of the ab-
domen (white arrows).

Collateral veins were also present in perisplenic and
subphrenic regions. No distinct splenic and portal veins
were identified and collateral veins were recognized in
their usual location. Apparent SMV was present, but this
vein was also draining to the aforementioned perigastric
venous collaterals (Figure 2). Prominent variceal vessels
were observed around the esophagus, stomach, and in par-
ticular, esophagogastric junction.

Mild dilation of the intrahepatic bile ducts, bowel mal-
rotation, circumaortic left renal vein, and congested pelvic

veins were other significant findings. In the chest com-
puterized tomography (CT) scan, superior vena cava (SVC)
seemed unremarkable without evidence of obstruction,
dilated azygos vein was draining to SVC and some promi-
nent vessels were observed in the lower zone of the right
lung.

Further diagnostic and therapeutic procedures, in-
cluding catheter portovenography, echocardiography (for
the detection of probable cardiac anomaly), and targeted
Doppler ultrasound were planned but refused by the pa-
tient. One month after discharge, the patient died from
massive uncontrollable upper GI bleeding.

3. Discussion

Based on MRV images, a diagnosis of congenital ab-
sence of the portal vein and extrahepatic portosystemic
shunt was made. Congenital extrahepatic portosystemic
shunts have two main types (2, 3). In type 1, which is as-
sociated with polysplenia syndrome, there is no distinct
portal vein, and splenic and mesenteric veins (separately
(1a) or after forming a common trunk (1b)) drain to a sys-
temic vein, which could be IVC, renal vein, iliac vein, azy-
gos vein or even the right atrium. In type 2, which less
commonly has associated abnormalities, intrahepatic por-
tal vein branches exist, and a side to side shunt connects
portal vein with a systemic vein (4, 5).

Patients with type 1 congenital extrahepatic portosys-
temic shunt usually present with signs of encephalopathy,
hepatopulmonary syndrome or benign liver masses, but
esophageal varices are not a common feature of this entity
and presence of varices recommends other causes of extra-
hepatic portal vein obstruction (2, 5).

In case of our patient, no distinct portal vein was seen,
and extensive varices existed from the proximal esopha-
gus to the distal stomach, which could be resulted from
anomaly of the systemic veins. Azygos continuation of
IVC was incomplete and the anastomosis of azygos vein
to the IVC was severely hypoplastic . We assume that the
above-mentioned abnormal vein from the superior part of
IVC contributed to drainage of the interrupted IVC, and
bypassed hypoplastic segment of the azygos vein. This
vein drained systemic venous blood through gastric veins
which resulted in congestion of gastric veins and forma-
tion of extensive varices, which then drained to azygos
vein and therefore bypassed hypoplastic segment. This
draining vein could be the inferior phrenic vein, which
establishes extensive anastomoses with splenic and gas-
troepiploic veins. Alternatively, the vein could be a con-
genital extrahepatic portosystemic shunt that due to mal-
formation of the caval system and interrupted drainage
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Figure 2. Coronal magnetic resonance venography images show a right-sided large main spleen with adjacent smaller spleens (polysplenia), right sided stomach, absence
of suprarenal and intrahepatic segments of inferior vena cava (IVC) (long arrow) and azygos continuation. An abnormal vein (arrowhead) connects the infrarenal IVC to a
network of varicose veins (short arrow) around the right-sided stomach (curved arrow).

of IVC acts inversely to drain systemic blood through gas-
trosplenic veins. As a result of absence of the intrahep-
atic portal system, drainage of the splanchnic blood was

also through the perigastric collateral plexus and gastroe-
sophageal veins. The prominent vessel in the lower lung
was probably a prominent bronchial vessel filled by subdi-
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aphragmatic collaterals.
Anomalies of IVC are rare and found in less than 1% of

the population (6, 7). In left isomerism, interruption of
IVC is the second most consistent finding after multiple
spleens (1).

Congenital interruption of IVC most commonly in-
volves hepatic and suprarenal segments and agenesis of
the infrarenal segment is less common (6). In this anomaly,
which is usually asymptomatic, continuation of IVC most
commonly establishes via the azygos or hemiazygos sys-
tem, but other rare routes are also reported in the litera-
ture such as portal or hepatic veins (8-12). This anomaly
is usually asymptomatic (13) and its clinical significance is
mainly in the setting of cardiac catheterization and sur-
gical explorations, in which unawareness regarding this
anomaly could result in morbidity or mortality (11, 14, 15).
If a well-developed collateral pathway for continuation of
IVC is not present, this anomaly could be symptomatic (6,
7). In a recent study conducted by Koc et al., 50% of the
patients with interruption of IVC were symptomatic with
deep vein thrombosis (DVT), leg pain and extremity varices
and even one of the patients presented with hematochezia
(6, 7). Several cases of low back pain and radiculopathy
were attributed to IVC obstruction (16, 17) and even a rare
case of painless hematuria that was caused by chronic post
thrombotic obstruction of IVC (18) has been reported in the
literature.

Generally, among patients with interrupted IVC or
other causes of IVC obstruction, the symptoms result from
blood stasis (recurrent DVT, leg pain, and extremity vari-
cose) or formation of compensatory collateral vessels.

Common collateral pathways in patients with obstruc-
tion of SVC or IVC include cavocaval collaterals that direct
blood through each other to the right atrium. These collat-
erals can be put into three groups: deep, superficial, and
intermediate collaterals (19-21).

Superficial collaterals course in the abdominal wall
and include two main pathways:

1, Proximal subclavian- internal/external mammary-
superior epigastric-inferior epigastric-external iliac;
2, axillary vein-lateral thoracic vein-superficial epigas-
tric/superficial circumflex iliac-common femoral vein;
which connect tributaries of superior caval and inferior
caval systems. Deep collaterals mainly consist of azygos
and hemiazygos systems that caudally connect to com-
mon iliac veins via ascending lumbar veins, and cranially
drain to SVC. Unless poorly developed, the azygos system is
a predominant pathway in most cases (21). Deep collaterals
also include the paraspinal and intra/extravertebral ve-
nous plexus (19, 21). Intermediate collaterals comprise the
left gonadal vein and periureteric venous plexus, which
develop in infrarenal obstruction of IVC and direct blood

from the pelvis and lower extremity through renal veins
to the suprarenal IVC or the hemiazygos system (19, 21).
The aforementioned periureteric collaterals could explain
gross hematuria that was reported as a complication of
chronic IVC thrombosis. Other collateral pathways include
cavopulmonary, cavoportal and intrahepatic collaterals
(21). Cavopulmonary collaterals appear in SVC obstruction
and consist of peribronchial venous plexus and collateral
veins in pleural adhesions (21). The intrahepatic pathway
forms in obstruction of upper IVC and develops mostly
between hepatic veins to bypass the occluded hepatic
segment of IVC (19). Small portal branches may also
contribute to this pathway.

Although esophageal varices are a known complica-
tion of SVC obstruction, and few cases of duodenal and
hemorrhoid varices are also reported as complication of
segmental IVC agenesis or chronic thrombosis of IVC (22-
25), through our search in the literature, we did not find
a case of extensive gastroesophageal varices as a compli-
cation of chronic obstruction or interruption of IVC. This
case is a typical case of left isomerism, polysplenia, con-
genital absence of portal vein, interruption of IVC, incom-
plete azygos continuation with severe hypoplasia of anas-
tomotic segment, and an abnormal vein that bypasses the
hypoplastic segment of the azygos vein and drains sys-
temic blood to gastric veins with resultant extensive gas-
troesophageal varices. Due to the absence of intrahepatic
portal vein, splanchnic blood also drains via perigastric
collateral vessels and gastroesophageal varices. Although
most patients with left isomerism who reach adulthood
are asymptomatic and this anomaly usually is found in-
cidentally, our 29-year-old patient presented with upper
gastrointestinal bleeding and eventually died from uncon-
trollable hemorrhage resulted from this complex venous
anomaly.

We reported a rare case of heterotaxy syndrome
(polysplenia) who presented with massive upper gastroin-
testinal hemorrhage due to complex venous anomaly. The
patient was initially misdiagnosed as cirrhosis and under-
went many unnecessary interventions and ultimately died
from massive uncontrollable upper GI hemorrhage. Con-
clusively complex malformations of systemic veins should
be kept in mind as a cause of gastrointestinal hemorrhage,
particularly in polysplenia syndrome that is commonly as-
sociated with these anomalies.
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