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Case Report

“Head Over Heels” Position
of Duodenum-A Unique
Congenital Anomaly

Satheesha B Nayak1, Sudarshan Surendran2, Prakashchandra Shetty3, Surekha D Shetty4

ABSTRACT
Knowledge of congenital anomalies of duodenum and biliary apparatus is useful in radiological diagnosis and surgical procedures
of upper abdominal region. We present concurrent variations of duodenum, bile duct and coeliac trunk in this report. The first
part of the duodenum descended downwards in front of the head of the pancreas. At the lower end of the head of the pancreas,
it ascended upwards along the right border of the head of the pancreas until the first lumbar vertebra. At the level of first lumbar
vertebra, it continued to the left as its third part. The third and fourth part passes behind the head, neck and the body of the pancreas
(and also behind superior mesenteric vessels). On the left side of the second lumbar vertebra, the duodenum continued as jejunum
at the duodenojejunal flexure. The common bile duct coursed down in front of the head of the pancreas, being surrounded by a few
pancreatic acini in the lower part of its course. It terminated at the hepatopancreatic ampulla, which opened into the first part of the
duodenum. The coeliac trunk passed through the body of the pancreas before it divide into its terminal branches.
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CASE REPORT
A cadaveric dissection class was conducted for medical
undergraduates and during that a unique congenital anomaly of
the duodenum in relation to the pancreas was observed and we
would like to call this as “head over heels” position of duodenum.
This variation was noted in a South Indian male cadaver aged
approximately 70 years. The stomach was normal in terms of size
and position. Its pyloric end was situated over the neck of the
pancreas. The first part of the duodenum descended downward
and to the right over the head of the pancreas. After reaching the
lower end of the head of the pancreas (at the level of third lumbar
vertebra), it ascended upwards along the right border of the head
of the pancreas until the first lumbar vertebra. At the level of first
lumbar vertebra, it turned downward and to the left and continued
as its third part. The second part was slightly dilated. The third and
fourth parts ran obliquely downward and to the left, behind the
head, neck and the body of the pancreas (and also behind superior
mesenteric vessels). On the left side of the second lumbar vertebra,
the duodenum continued as jejunum at the duodenojejunal flexure.
Thus, the upper border of the pancreas was related to the third part,
lateral border to the second part and the inferior border was related
to the first part of the duodenum. The common bile duct coursed
down in front of the head of the pancreas, being surrounded by a
few pancreatic acini in the lower part of its course. It terminated at
the hepatopancreatic ampulla, which opened into the first part of
the duodenum, adjacent to the pyloroduodenal junction. Thus, the
bile duct was not covered by any part of the duodenum. The coeliac
trunk passed through the body of the pancreas before it divided into
its terminal branches. The variations observed have been shown in
[Table/Fig-1-3].

[Table/Fig-1]: Dissection of the upper abdomen showing the relationship of the
duodenum with the pancreas.
1-First part of the duodenum; 2-Second part of the duodenum; 3-Third part of the duodenum;
P-Pyloric part of the stomach; HP-Head of the pancreas; CHA-Common hepatic artery; HAPHepatic artery proper; BD-Bile duct; GDA-Gastroduodenal artery

Discussion
Duodenum, pancreas and coeliac trunk are closely associated with
each other anatomically, functionally and developmentally, but the
combined congenital anomalies of all the three are extremely rare.
Annular pancreas is one of the congenital anomalies where the head
of the pancreas surrounds the second part of the duodenum like a
ring. This ring of pancreatic tissue may be complete, partial or double
[1-3]. Atresia or stenosis of duodenum may occur independently or
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[Table/Fig-2]: Pyloric part of the stomach has been pulled down to show the head
of the pancreas and the parts of duodenum.
RLL-Right lobe of liver; LLL-Left lobe of liver; RK-Right kidney; IVC-Inferior vena cava; 1-First part
of the duodenum; 2-Second part of the duodenum; 3-Third part of the duodenum; P-Pyloric part
of the stomach; HP-Head of the pancreas; CHA-Common hepatic artery; HAP-Hepatic artery
proper; BD-Bile duct; GDA-Gastroduodenal artery
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pancreatic duct to form the hepatopancreatic ampulla, which in
turn opens into the second part of the duodenum. In the present
case, the common bile duct passed in front of the third part of
the duodenum and head of the pancreas. The hepatopancreatic
ampulla opened into the first part of the duodenum. This is another
unique feature of the present case. There is one earlier report on
opening of the bile duct into the pyloric ring [10]. But there are no
reports on a case similar to the one presented here.
There are reports on pancreatic tissue surrounding the coeliac trunk
and portal vein. However, coeliac trunk being completely embedded
in the body of pancreas is rare. In the present case, the coeliac trunk
passed through the body of the pancreas. Thus, the present case is
a combination of the three rare anomalies in the same cadaver.
[Table/Fig-3]: Stomach has been pulled upwards to show the pancreas and
duodenojejunal flexure.
1-First part of the duodenum; 2-Second part of the duodenum; SMV-Superior mesenteric vein;
SMA-Superior mesenteric artery; DJF-Duodenojejunal flexure

in association with annular pancreas. Duplication and malrotation
of the duodenum are two other known variations of the duodenum
[4]. Developmental anomalies of the common bile duct are very few.
It may be absent or duplicated [5,6]. Coeliac trunk shows many
variations in its origin and branching pattern, but it rarely passes
through the pancreas.
Developmental anomalies of duodenum and pancreas may cause
severe problems at any stage of life. Knowledge of developmental
anomalies is not only useful in diagnosis and treatment of the
problems caused by the anomaly, but also crucial in avoiding
iatrogenic injuries. Most of the anomalies of gastrointestinal tract
can be detected radiologically. The retroperitoneal position of the
third part of the duodenum is considered as the indicator of normal
gut rotation by radiologists but in some types of malrotations of
intestine also the third part of the duodenum might be retroperitoneal
[7,8]. Reports on duodenal variation are scanty. One of the reports
published recently describes the serpent like coiling of midgut
segment of the second part of the duodenum [9]. The present
case of complete “head over heel” position of duodenum is quite
unique and first to be included in the literature. The second part of
duodenum in the present case was ascending upwards and the
third part was passing behind the head, neck and body of pancreas
obliquely. Probably, due to the sustained compressive effect of
pancreas on the third part, the second part was dilated. Usually
duodenal loop falls to the right and loses its dorsal mesentery due
to zygosis. The embryological reason for this anomaly could be the
fall of duodenal loop in forward and downward direction during its
development. This forward and downward fall of the loop would
have brought the first part down and the third part up.
The common bile duct is formed by the union of cystic duct and
common hepatic duct, just below the porta hepatis. It passes
through the right free margin of the lesser omentum, behind the
first part of duodenum and head of the pancreas. It joins with the

Conclusion
In the present case, the position of the duodenum might misguide
the radiologist as it is a rare variation. Visualisation of first and
second parts in the present case may be difficult because of the
downward course of the first part of the duodenum. The first and
second part in this case are overlapped by the coils of jejunum.
Hence, the classic “duodenal cap” of radiologist should also be
absent. For the surgeons, the case could prove to be challenging
due to the passage of coeliac trunk through the pancreas and the
anteriorly placed bile duct. Usually, the cancer of the head of the
pancreas leads to obstructive jaundice due to the compression on
bile duct. But in the present case, due to the anteriorly placed bile
duct, obstructive jaundice might not develop. The knowledge of
this variation could be useful during procedures like gastroscopy,
gastrojejunostomy, pancreatic surgeries and many other radiological
procedures.
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