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Preduodenal portal vein (PDPV) is a rare congenital vascular anomaly in which the portal vein passes
anterior to the duodenum rather than posteriorly. Generally asymptomatic, PDPV may rarely cause a
duodenal obstruction in the newborn. It is usually associated with gastrointestinal tract, cardiac,
pancreatic, as well as biliary tract anomalies or may, occur as a single isolated malformation. Till
now, only a few cases have been reported with duodenal obstruction and associated anomalies. The
present study report one such case of PDPV with multiple congenital anomalies. A full-term, one-
day-old baby who had an antenatal history of polyhydramnios, presented to us with abdominal
distension and non-bilious vomitings soon after birth. Surgical exploration revealed a hugely dilated
stomach, multiple Ladd bands, malrotation of the small intestine, preduodenal portal vein, and an
annular pancreas causing external duodenal compression. Intraoperative recognition of PDPV is
important because iatrogenic injury during surgery can cause profuse hemorrhage from the vein and
may cause damage to the biliary tract or duodenal wall. Prompt evaluation of associated cardiac
anomalies is important before surgery. Duodenostomy anterior to the portal vein is the definitive
treatment. Studies in animal models (AKR/J mice) have shown an autosomal recessive mode of
inheritance.
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Introduction

The preduodenal portal vein, which runs at the
ventral side of the duodenum is a rare congenital
anomaly in humans. The theory to account for the
development of a preduodenal portal vein was put
forth by His in 1885 [1], and an example of this
anomaly in a pig embryo was reported by Begg in
1912 [2]. The first case report in humans was made
by Knight in 1921 [3], who found this anomaly in a
dissecting-room cadaver.

Since then, many cases have been reported in
children and adults, as well as during surgery [4-6].
It is found sporadically during investigations of
epigastric pain or other symptoms, such as vomiting
or jaundice. This anomaly has a high association
with  other congenital anomalies, such as
malrotation; situs inversus; pancreatic, duodenal,
biliary system, and splenic anomalies; as well as
dextrocardia. Its incidence is about 1 in 10000
[7,8]. PDPV is found in only 4% of cases with
congenital obstruction [9]. Such an anomalous vein
is a hazard in operations on the duodenum or biliary
tract because of the dangers of inadvertent division
or ligation.

Case Report

A one-day-old female outborn neonate weighing 2.5
kg, born to a primigravida mother at 37 weeks of
gestation by cesarean section, presented to us
because of persistent non-bilious vomitings. An
antenatal ultrasound scan was suggestive of
duodenal atresia with  polyhydramnios. On
admission, the baby had respiratory distress. Per
abdominal examination revealed upper abdomen
distended with no visible peristalsis and no palpable
lump. On cardiovascular examination, a systolic
murmur of grade 3/6 intensity was heard, with the
rest of the examination unremarkable. Clinical
diagnosis of proximal duodenal obstruction with
congenital heart disease was made. Routine
supportive care and 1V fluids were initiated as per
unit protocol. The sepsis screen sent at admission
was negative. X-ray erect abdomen done revealed a
hugely distended stomach. 2DECHO done was
suggestive of the infracardiac type of TAPVC.
Delayed passage of meconium was present with the
baby first passing stools at 45 hours of life. The
pediatric surgeon's opinion was taken and as per his
advice, barium meal with follow-through was done
which showed the delayed passage of contrast in
the small intestine.

Once hemodynamically stable, laparotomy was done
which revealed a hugely dilated stomach, multiple
Ladd bands, malrotation of the small intestine, a
Preduodenal portal vein, and an annular pancreas
causing external duodenal compression. Ladd bands
were released, malrotation corrected and
gastrojejunostomy was done. The intraoperative
course remained uneventful.

Postoperatively, the baby was ventilated for a day
following which she was extubated to nasal prongs
oxygen. Enteral nutrition was started on the 3rd
postoperative day, but unfortunately, the baby
developed sepsis with blood culture growing
Klebsiella. Hence, antibiotics were changed based
on the sensitivity pattern. Baby improved clinically
with the above management. Later, the Baby was
referred to a higher center because of the
infracardic type of TAPVC for surgical intervention.

Fig-2: Malrotation of the small intestine and
annular pancreas.

Discussion

In the 5th week of embryological development, the
left and the right vitelline (omphalomesenteric)
veins are distinguishable as separate entities. These
veins form a plexus around the duodenum before
entering the sinus venosus (Figure 3). This plexus
comprises three cross-anastomoses between the left
and the right vitelline veins - the superior
anastomosis  within  the liver, the middle
anastomosis posterior to the duodenum, and the
inferior anastomosis that lies preduodenal.
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The 8th to 12th weeks of development see parts of
this plexus atrophy (Figure 4). The superior and the
inferior anastomosis atrophy, followed by the
proximal part of the left and the distal parts of the
right vitelline vein. This leaves the anastomotic
network around the duodenum with one vessel, the
portal vein. This vein lies posterior to the
duodenum.
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Fig-3: Schematic diagram of portal vein
embryology. The left and right vitelline veins
(colored black) form a Iladder-like cross-
anastomosis around the primitive foregut seen
in A. In B the middle posterior anastomosis
remains patent (colored black) and the
remainder of the anastomosis atrophies,
resulting in the normal posterior position of
the portal vein (black arrow).
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Fig-4: A schematic representation of PDPV
development without malrotation. Note that
the inferior preduodenal anastomosis remains
patent (B) resulting in a pre-duodenal position
of the portal vein (black arrow) (C).
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Fig-5: PDPV development with malrotation.
Steps A and B are the same as in Fig. 2a;

however, malrotation of the primitive gut
results in a PDPV.

To explain the anomaly of a preduodenal portal
vein, one of two possible events can occur (Figure 4
and 5).

Either the middle anastomosis atrophies and the
inferior duodenal anastomosis remains patent
resulting in a preduodenal position of the portal vein
or the portal vein develops normally but associated
malrotation of the gut leads to PDPV.

In our case, as there was associated malrotation of
the intestine, the probable mechanism of
development of PDPV could be as explained in figure
5.

PDPV as a cause for duodenal obstruction almost
goes unrecognized on antenatal scans [6].
Postnatally, PDPV may be incidentally diagnosed or
may lead to complete or partial duodenal
obstruction, sometimes it may manifest later in
adult life as gastric outlet obstruction or may be
detected as an incidental finding during
cholecystectomy [8,9].

Clinical presentation in case of complete duodenal
obstruction is vomiting since birth and feed
intolerance. X-ray abdomen shows a double bubble
sign suggestive of duodenal obstruction [3]. If the
partial obstruction is present clinical features will be
the failure to thrive, vomiting, and aspiration with
time, such patients should undergo upper
gastrointestinal contrast study [3].

Conclusion

It is not mandatory to diagnose PDPV
preoperatively, eventually, all cases require
laparotomy, but intraoperative recognition of PDPV
is important because this may not be the sole cause
of obstruction as seen in our case. It is important to
look for the presence of associated anomalies like
malrotation, presence of Ladd bands as well as the
annular pancreas.

Palpation of the spleen intraoperatively is a must as
the association of PDPV with polysplenia has been
described. One must be watchful during surgery as
complications such as iatrogenic haemorrhage can
occur from the vein and damage to the biliary tract
or distended duodenum. The patient should be
taken for laparotomy after the condition of the
infant is hemodynamically stable as the congenital
duodenal obstruction is a relative surgical
emergency.

Prompt evaluation for associated cardiac anomalies
should be carried out. Duodenostomy anterior to the
portal vein is the definitive treatment. Studies in
animal models have shown an autosomal recessive
mode of inheritance.
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