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ABSTRACT
Context The pancreas is formed by ventral and dorsal pancreatic buds which arise from the endodermal lining of the gut.
When the duodenum rotates to the right, the ventral pancreatic bud migrates dorsally and finally come and lie below the
dorsal pancreatic bud. The developmental errors in the rotation of these components lead to annular pancreas. Case report
We report a rare type of the incomplete annular pancreas around the contents of right free margin of lesser omentum. There
was an extra pancreatic mass situated horizontally immediately above the superior border of the pancreas, situated behind
the lesser omentum. The right end of this mass extended into the epiploic foramen and incompletely encircled the portal
vein, bile duct and hepatic artery proper from behind. The left end of the extra pancreatic mass was extended towards the
lesser curvature of the stomach. Further, this mass completely surrounded the origin of three branches of the celiac trunk. Its
right end was found to be continuous with the head of the pancreas, close to the pylorus. Histology of the extra pancreatic
mass revealed the presence of normal pancreatic tissue. Conclusion preoperative diagnosis of this rare anomaly is of clinical
importance during surgeries involving the contents of right free margin of lesser omentum and epiploic foramen.

INTRODUCTION
The pancreas is formed by ventral and dorsal
pancreatic buds originating from the endodermal
lining, at the junction of foregut and midgut during
fourth week of gestation. The dorsal pancreatic bud
is situated in the dorsal mesentery, whereas ventral
pancreatic bud is closely related to the developing
bile duct. Eventually when duodenum rotates to the
right, the ventral pancreatic bud migrates dorsally
and finally comes to lie immediately below and
behind the dorsal pancreatic bud. Later, the
parenchyma and duct system of ventral pancreatic
bud fuses completely with the dorsal pancreatic
bud. The ventral pancreatic bud forms the inferior
and posterior part of the head and the dorsal
pancreatic bud forms the remainder of the head,
and the whole of the body and tail of the gland [1].
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Owing to its complex process of development, the
congenital anomalies of the pancreas occur more
frequently. Choledochal cysts, anomalous pancreaticobiliary junction, annular pancreas, heterotopic
pancreas and pancreas divisum are the reported
anomalies of the pancreas in the past [2, 3, 4, 5, 6].
Amongst, the annular pancreas is a rare type of
congenital anomaly in which a mass of pancreatic
tissue is found surrounding the second part of the
duodenum like a ring. Its incidence is estimated to
occur in 1 out of 12,000-15,000 newborns [7]. In
most of the cases, this anomaly is asymptomatic [8].
Some cases it results in clinical complications like
obstruction of the duodenum, pancreatitis,
obstructive jaundice, peptic ulcer, and perforation
of the duodenum or peritonitis.
Herein, we report a rare type of incomplete
annular pancreas in a formalin embalmed male
cadaver.
CASE REPORT
During the regular dissection classes for medical
undergraduates, we came across a rare type of
congenital anomaly of the annular pancreas. It was
observed in an approximately 55-year-old male
cadaver of South Indian origin. An apparently
normal sized pancreas was situated across the
posterior abdominal wall. It had presented classical

JOP. Journal of the Pancreas - http://www.serena.unina.it/index.php/jop - Vol. 14 No. 4 – July 2013. [ISSN 1590-8577]

454

JOP. J Pancreas (Online) 2013 July 10; 14(4):454-457.

Figure 1. Dissection of supracolic compartment of abdomen
showing the accessory pancreatic mass (APM), above the
superior border of body of pancreas (PN). Note the accessory
pancreatic mass extending horizontally from the right free
margin of lesser omentum to the lesser curvature of the stomach
(SM). Left gastric artery (LGA) piercing the accessory pancreatic
mass is also seen.
B: bile duct; LR: liver

Figure 3. Closer view of dissection of supracolic compartment of
abdomen, showing the accessory pancreatic mass (APM) above
the pancreas. Note the accessory pancreatic mass is incompletely
encircling the contents of right free margin of the lesser
omentum.
B: bile duct; BPN: body of the pancreas; GB: gallbladder; GDA:
gastroduodenal artery; HAP: hepatic artery proper; HPN: head of
the pancreas; LR: liver

parts; head, body and tail. Head was situated within
the concavity of the duodenum and uncinate
process, arising from its inferior border which was
smaller than the normal. There was an extra
pancreatic mass situated horizontally immediately
above the superior border of the pancreas, behind
the lesser omentum (Figure 1). The right end of this
mass extended towards the epiploic foramen and
incompletely encircled the portal vein, bile duct and
hepatic artery proper from behind. At the level of
epiploic foramen, the mass was found to be
continuous with the head of the pancreas (Figures 2
and 3). The left end of the extra pancreatic mass
extended towards the lesser curvature of the
stomach (Figure 1). This mass completely

surrounded the origin of three branches of the
celiac trunk. Further, the left gastric artery coursed
through the substance of this mass on its way to the
cardiac end of the stomach (Figure 1). The initial
segment of the splenic artery was found in the gap
between the extra pancreatic mass and superior
border of body of the normal pancreas. No other
associated anomalies were observed in the
supracolic compartment of the abdomen. Histology
of the extra pancreatic mass revealed the presence
of classical pancreatic lobules with serous acini,
similar to the native pancreas (Figure 4).

Figure 2. Dissection of supracolic compartment of abdomen,
showing the accessory pancreatic mass (APM) above the
pancreas. Note the accessory pancreatic mass is incompletely
encircling the contents of right free margin of the lesser
omentum.
B: bile duct; BPN: body of the pancreas; GB: gallbladder; GDA:
gastroduodenal artery; LGA: left gastric artery; LLR: left lobe of
the liver; RLR: right lobe of the liver; SM: stomach

DISCUSSION
Annular pancreas is a rare congenital anomaly
where a band of pancreatic tissue surrounds the
second part of the duodenum either completely or
incompletely [7]. Usually, this band is in continuity
with the head of the pancreas. This anomaly results

Figure 4. Histology of extra pancreatic mass showing the
pancreatic tissue with classical lobular arrangement. Note the
pancreatic serous acini (PA) in the lobule. (H&E staining, 10x
magnification).
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due to the embryonic developmental failure. Under
normal conditions, the two components of ventral
pancreatic bud (right and left) fuse and rotate
clockwise along with the duodenum in such a way
that they come to lie below the dorsal pancreatic
bud [1]. The pathogenesis of annular pancreas has
been demonstrated by two main hypotheses.
According to Lecco, the tip of the right ventral
pancreatic bud adheres to the duodenal wall and
stretches to form a ring during normal rotation [9].
The other hypothesis by Baldwin: the persisted
portion of left ventral bud develops into a complete
circle of pancreatic tissue around the duodenum
[10]. As the annular pancreas rich in PP-rich islets
which is said to be derived from the right ventral
pancreatic bud, some pathologists support Lecco’s
hypothesis [11, 12]. Both Lecco’s and Baldwin
theories could convincingly explain all the proposed
classifications of the annular pancreas [13, 14, 15,
16, 17]. The detailed study on developmental stages
of pancreas, in the lower species gave a convincing
explanation on the etiology of the annular pancreas
in humans [18, 19, 20]. In pigs this anomaly is
resulted by the two ventral and one dorsal
pancreatic buds [18]. In chickens and frogs, the
normal pancreas is formed by the fusion between
two ventral and one dorsal pancreas [19, 20]. By
considering the developmental stages in other
species, the annular pancreas might be attributed to
the persistence of the left ventral bud in the
humans.
Annular pancreas is estimated to occur in one of
every 12,000-15,000 live births [7]. The formed
pancreatic ring around the duodenum may be of
complete (25%) or partial (75%) [16, 21]. In
autopsy cases, the incidence of annular pancreas
has been reported to be 0.005-0.015% [22]. This
anomaly occurs commonly in males. The congenital
abnormalities such as esophageal atresia,
imperforate anus, congenital heart disease,
malrotation of the midgut, and Down syndrome are
usually associated with annular pancreas. Usually,
this anomaly is asymptomatic throughout life, and it
may go unnoticed. But, occasionally it may cause
duodenal constriction and obstruction at any point
of age. It can also leads to inflammation or
malignancies of the annulus, pancreatitis,
obstructive jaundice, peptic ulcer, and perforation
of the duodenum or peritonitis [23]. An extensive
review on patients with annular pancreas by the
Jimenez et al. has observed that majority of the
cases (75%) were presented during the first week
of life [24]. Siew et al. have reported a case of
annular pancreas causing upper gastrointestinal
bleeding in a child [23]. The uncinate process may
surround the portal vein and superior mesenteric
vein like a ring, and it may result in a rare
anatomical anomaly which is called as portal
annular pancreas. Earlier, incidences of such cases

have been reported [25, 26]. Prior knowledge of
these rare types of cases is of clinical importance
and should be considered carefully during
pancreatic resections. Preoperative diagnosis of the
annular pancreas can be made using MRI with
cholangiopancreatography [27]. A study by Maker
et al. has revealed that though despite having
various diagnostic tools including endoscopic
retrograde cholangiopancreatography preoperative
diagnosis is successfully reached in only 60% of
patients. Enteroenterostomy is believed to be the
best intervention choice as it provides wide array of
surgical options when additional factors need to be
addressed [28].
The extra pancreatic tissue which is situated
outside the usual anatomic location of the pancreas
without any anatomic or vascular continuity with
the native pancreas is defined as heterotopic
pancreas [29]. Usually, it occurs at various sites in
the gastrointestinal tract especially in the wall of
the stomach and small intestine. It is also found to
occur in the common bile duct, esophagus,
mesentery, spleen and liver [30]. Genetically and
physiologically heterotopic pancreas is similar to
the native pancreas [31]. Majority cases of
heterotopic pancreas are asymptomatic [32] and
are
usually
observed
incidentally
during
laparotomy or autopsy [33]. In the past, the
reported incidence of heterotopic pancreas during
laparotomy is 0.5% and at autopsy is 1.7% [29]. The
embryological basis for the occurrence of
heterotopic pancreas has been explained by several
possible theories. Amongst one of the theory
explains that as the development of the normal
pancreas follows several evaginations, and
originates from the wall of the primitive duodenum,
one or more evaginations may remain in the
intestinal wall or unusual shifting of this embryonic
remnant along with the development of the
gastrointestinal tract results in ectopic pancreatic
tissue [34]. On other hand, another theory
demonstrates that during embryogenesis pancreatic
metaplasia of the endodermal tissues localized in
the gastric submucosa may occur [34]. The extra
pancreatic mass observed in the present case may
not be the heterotopic pancreas as it is clearly said
that heterotopic pancreas should not have any
anatomical or vascular communication with the
main pancreas, but in our case the extrapancreatic
mass was connected to the head of the pancreas
behind the bile duct.
In the present case, the observed extra
pancreatic mass can be a rare type of incomplete
annular pancreas and is named so because it is
connected to the head of the main pancreas and
partially encircled the portal vein, bile duct and the
hepatic artery. This mass of pancreatic tissue might
compress the portal vein or bile duct at any stage of
life resulting in obstructive jaundice or portal
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hypertension. The anomaly observed here is likely
to be prenatal in development as celiac trunk
branches were budding through the observed extra
pancreatic mass. The histology of pancreatic mass
and the normal sized coeliac, pancreaticosplenic
and hepatic nodes ruled out the possibility of a
tumour of pancreas. It is different from the usual
annular pancreas where the pancreatic tissue forms
a ring around the third part of the duodenum or
rarely ring of pancreatic tissue is also observed
around the portal vein forming the portal annular
pancreas. The developmental cause of this rare
anomaly needs further investigation. Since the
accessory pancreatic mass was obstructing the
epiploic foramen, it may give wrong impression
during the preoperative internal hernia diagnosis at
this foramen. Prior knowledge of this anomaly also
is of clinical importance for surgeons operating on
contents of right free margin of lesser omentum and
celiac trunk branches.
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