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CASE REPORT

Polysplenia syndrome with preduodenal portal vein
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Abstract

Polysplenia syndrome, defined as the presence of
multiple spleens of almost equal volume, is a rare
condition involving congenital anomalies in multiple
organ systems. We report this anomaly in a 41-year-
old female who underwent a left lateral sectionectomy
due to recurrent cholangitis and impacted left lateral
duct stones. Polysplenia syndrome with preduodenal
vein was diagnosed preoperatively by computed to-
mography (CT) and surgery was done safely. Although
the polysplenia syndrome with preduodenal portal vein
(PDPV) in adult is rarely encountered, surgeons need to
understand the course of the portal vein and exercise
caution in approaching the biliary tract.
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INTRODUCTION

Polysplenia syndrome is a rare disease that occurs in
patients with two or more spleens of identical sizes and
various organ anomalies!". Reports indicate that most
patients with polysplenia syndrome die before 5 years of
age because the disease is often associated with congeni-
tal anomalies, such as cardiovascular anomalies™. Severe
cardiovascular anomalies include interruption of the su-
prarenal inferior vena cava, atrioventricular septal defects,
ipsilateral pulmonary venous drainage, ventricular outflow
tract obstruction, dextrocardia and abnormal great vessel
relationshipsm. Some patients with polysplenia syndrome
have a normal heart or only minor cardiac defects, are
often diagnosed incidentally in patients being treated for
other disease'. However, they may harbor anomalies
in abdominal organs or the gastrointestinal tract, one
example of which is a preduodenal portal vein (PDPV)P.
A PDPV can be diagnosed eatly as duodenal obstruction
in infants, but is often found incidentally or during surgery
when there are no symptoms[()].

One of the ways to prevent injuries to the hepatic
portal system during surgery is to diagnosis polyspenia
syndrome accompanied by a PDPV prior to surgery. We
treated a patient with polysplenia syndrome, which was
diagnosed during a left lateral sectionectomy to treat in-
trahepatic duct stones, and we report our findings along
with related studies.

CASE REPORT

A 41-year-old female presented for evaluation of right
upper quadrant pain of 1 mo duration. At a local hos-
pital, she was noted to have polysplenia and left lateral
intrahepatic duct stones without intrahepatic duct dilata-
tion of segment 4. She was referred to our institution for
further evaluation and treatment. The physical examina-
tion revealed no abnormalities. An abdominal computed
tomography (CT) showed intrahepatic duct stones with
polysplenia and the portal vein was located anteriotly to
the duodenum (Figure 1). Laboratory findings revealed
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Figure 1 Abdominal computed tomography scan. Polysplenia (asterisks)
are present in the left upper quadrant and it shows the left lateral intrahepatic
duct stones with atrophy (arrow).

Figure 2 The location and presentation in surgery of the portal vein. A: The
portal vein (PV) was located ventrally to the duodenum (D) and pancreas (P), liver
(L) and stomach (S) are in the normal position; B: At surgery, the portal vein (PV)
was seen running anteriorly across the duodenal first portion (D), the common
bile duct (C) was identified left to the portal vein.

clevated levels of aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase and lactate
dehydrogenase. Echocardiography and chest radiography
were normal. The diagnosis of intraheptic duct stones
with polyspenia syndrome was established.

The surgical procedure for intrahepatic duct stones
began with a thorough exploration of the abdomen. The
portal vein was detected in front of the first part of the
duodenum. The portal vein passed upward, right to the
common bile duct, and bifurcated into the left and right
portal branches in the porta hepatis (Figure 2). Both
the common bile duct and the right hepatic artery were

Figure 3 T-tube cholangiography shows variations of right intrahepatic
bile duct.

identified to the left of the portal vein. The left hepatic
artery originated from the left gastric artery. The pres-
ence of two spleens was confirmed on the left side of the
upper abdomen, along with the greater curvature of the
stomach. A nasogastric tube passed through duodenum
without any difficulty. We could not locate the stenotic
duodenal region posterior to the portal vein. The shape of
the liver and pancreas were normal; the small bowel and
colon were normally positioned.

A left lateral sectionectomy with a cholecystectomy
was petformed safely. An intraoperative choledochos-
copy through the segment 3 bile duct was done for re-
moval of the right intrahepatic duct stone, and we con-
firmed no residual stones existed in the bile duct based
on T-tube cholangiography (Figure 3). The postoperative
course was uneventful, and the patient was discharged
12 d postoperatively.

DISCUSSION

As the name of the condition implies, polysplenia
syndrome refers to patients with two or more spleens.
Studies also include descriptions of cases that involve a
number of very small spleens, a multilobular spleen with
tiny accessory spleen, and an undivided spleen'”.

The spleen develops during the 5th embryonic week
from the splenic primordia, originating from the dorsal
mesogastrium. The initial splenic primordia are then
created as incisures on the left side of the dorsal meso-
gastrium. When the incisures fail to fuse, they create two
or more spleens'™. The blood flow of an embryo makes
a transition from symmetric to asymmetric around the
25th d to determine the visceral sidedness, and it has
been suggested that this is when cono-truncal anomalies
and anomalies of atrioventricular canal occur”. At the
same time, PDPV also develop. Venous blood is drained
from the primitive gut, consisting of two vitelline veins
of the yolk sac. The veins implement communication
in the liver (cranial communication), behind (middle
communication) and in front of (caudal communica-
tion) the duodenum. When the caudal and cranial com-
munications are lost during the 9-mm embryo stage,
the S-shape portal vein is created. It is believed that the
PDPV anomaly is developed during this stage if cranial
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and middle communications are lost"”.

Although the exact cause of polysplenia is unknown,
studies have suggested that it is caused by various fac-
tors including embryogenic, genetic, and teratogenic
componentsm. Since splenic anomalies (splenic agenesis,
hypogenesis and polysplenia) are often accompanied by
anomalies in the cardiovascular tract and other abdomi-
nal organs, it can be inferred that the spleen plays a sig-
nificant role during the early embryonic stage!”.

Reports indicate that polysplenia syndrome occurs in
both genders with an identical frequency"”. Known car-
diovascular anomalies include absence or hypoplasia of
the suprarenal inferior vena cava (with or without azygos
or hemiazygos continuation), levoisomerism of the right
bronchial tree, dextrocardia, ventricular septal defects,
and the absence of the coronary sinuses, most patients
die before 5 years of age due to the accompanying cat-
diovascular anomalies. Patients without cardiac anomalies
may reach adulthood, accounting for 10%-15% of cases
of polysplenia. Since most adult patients do not exhibit
any symptoms, polysplenia syndrome is often diagnosed
incidentally during other procedures. Even adult pa-
tients can have anomalies in abdominal organs including
visceral heterotaxia with a right-sided stomach, a left-sid-
ed or large midline liver, right-sided spleen, malrotation
of the intestine, a short pancreas, and anomalies of the
inferior vena cava. Cases with only PDPV, as with our
patient, are recognized as very minor anomalous cases.
Even though intestinal obstruction is often displayed
in such cases, there were no anomalies of the digestion
system for our patient. First described by Knight HO
in 1921, PDPV is a congenital anomaly that involves
the portal vein passing in front of the duodenum!”, A
PDPV can be associated with duodenal atresia, stenosis,
web, annular pancreas and malrotation, and surgery may
be required for treatment’. However, since the portal
vein is a thin-walled, low-pressure vessel, it is highly
unlikely that PDPV alone can cause duodenal obstruc-
tion. Patients can survive to reach adulthood without
any symptoms, and the anomaly is often found during
examinations or surgeries to treat other diseases.

Polysplenia syndrome can be detected relatively easily
with diagnostic imaging including abdominal CT and mag-
netic resonance imaging (MRD)""". Tn our case, polysplenia
syndrome was diagnosed incidentally while examining the
patient who was complaining of pain in the right upper
abdomen and fever. Known causes of atrophy of the lat-
eral segment of the liver in PDPV include selective portal
vein obstruction, biliary duct obstruction, partial obstruc-
tion of the portal vein associated with distention of the
hepatic bile duct, long-standing malnutrition and cachexia,
or toxic and vascular influences"!. However, in the case
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of our patient, it is likely that the atrophy was caused by
intrahepatic duct stones. Reports indicate that most cases
of PDPV in adults involve surgery for cholelithiasis, mak-
ing us believe that PDPV could be a cause for cholelithia-
sis!". When surgery is required, care must be exercised,
especially for procedures involving the upper abdomen. If
PDPYV is not detected prior to surgery, it can cause severe
complications, such as hemorrhage and vascular ligation.
Such accidents can be prevented by performing careful
diagnostic imaging in advance, such as CT, and especially
noting the possibility of PDPV in cases of polysplenia
syndrome.
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