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Annular Pancreas in Thais
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ABSTRACT

Objective: To study a congenital malformation of pancreas, the annular pancreas, and openings of pancreatic ducts. This
abnormality can cause duodenal obstruction.

Methods: The annular pancreas and duodenum of an 86-year-old Thai female cadaver was removed. The length and width of
the annular pancreas were measured, as well as the internal diameter of the duodenum at the surrounded part and also the higher
level. The openings of pancreatic duct were also carefully observed.

Results: The second part of the duodenum was completely surrounded by the pancreatic tissue. The uncinate process extended
over the anterior surface of the third part of the duodenum. The differences between the diameter of the duodenum at the
surrounded part and at the higher level were 0.2 cm. there is no duodenal obstruction in this case. There were 2 openings of
the pancreatic duct which opened to the second part of the duodenum. These ducts situated higher than the normal level, and
were the primitive remains of the dorsal and ventral pancreatic buds.

Conclusion: Not all the cases of the annular pancreas cause duodenal obstruction. In the cases that the pancreatic tissue loosely
surrounds the duodenum, the diameters of the duodenum at the surrounding and at the slightly higher level are nearly the same.
The pancreatic openings showed the primitive characters, i.e., there were 2 openings represented 2 origins of the pancreatic buds.
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he pancreas, a dual organ with both endocrine

and exocrine functions, develops early in the em-

bryonic life from the dorsal and ventral pancrea-
tic buds of endodermal cells that arise from the caudal
part of the foregut. This part of the foregut eventually
develops into the duodenum. The larger dorsal pancreatic
bud is the direct outgrowth from the dorsal surface of the
duodenal endoderm. It is induced by the notochord and
grows rapidly between the layers of the dorsal mesoduode-
num. The dorsal pancreatic duct opens to the dorsal sur-
face of the duodenum. The ventral pancreatic bud arises
from the endoderm of the hepatic diverticulum which
eventually becomes the common bile duct. The ventral
pancreatic bud locates slightly caudal to the dorsal pan-
creatic bud. It is induced by the hepatic mesoderm and
sprouts into the ventral mesentery just caudal to the
developing gallbladder. The ventral pancreatic duct joins
the common bile duct. As the duodenum rotates to the
right and becomes a C-shaped loop, the ventral pancreatic
bud and common bile duct rotates altogether and lies
posterior to the dorsal pancreatic bud in the dorsal mesen-
tery. Finally, the ventral and dorsal pancreatic buds fuse.
The ventral pancreatic bud becomes the lower part of the
head and the uncinate process. The dorsal pancreatic bud
becomes the rest of the head, body and tail of the pan-
creas. According to the rotation, the pancreas comes to lie
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along the dorsal abdominal wall as one of the retroperito-
neal structures. Their ducts anastomose to form the main
pancreatic duct (of Wirsung), which is formed by the
entire ventral pancreatic duct and the distal part of the
dorsal pancreatic duct. The main pancreatic duct enters
the duodenum at the site of the major papilla. The proxi-
mal part of the dorsal pancreatic duct degenerates, but this
can be found persisting as the accessory pancreatic duct
(of Santorini) that opens into the minor duodenal papilla,
locates about 2 cm. cranial to the main duct."” There is a
malformation of pancreas, the annular pancreas, which
appears as a ring-like or annular part of the pancreas
consisting of a thin band of normal pancreatic tissue that
completely or partially encircles the second portion of the
duodenum. This may result in various degrees of obstruc-
tion shortly after birth or much later in life. An annular
pancreas is more often found in neonates and infants
younger than one year of age; however, it is rare in
adults. Symptomatic adults often have abdominal pain and
distension, but the extent of the pancreatic annulus can
vary with multiple presentations. Associated congenital
anomalies such as Down syndrome, intestinal malrotatiop,
intrinsic duodenal obstructions, cardiac defects and Meckel s
diverticulum are also common. Annular pancreas is so far
a rare congenital anomaly.”” Although the exact cause is
unknown, several theories have been proposed. Langman
and Carlson suggested that the ventral pancreatic bud
consists of two components that normally fuse and rotate
around the duodenum. Occasionally, the right portion of
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Fig 1. Diagram of the formation of an annular pancreas.

the ventral bud migrates along its normal route but the
left migrates in the opposite direction. (Fig.1)”” Lecco
suggests that the tip of the right part of the ventral bud
adheres to the duodenal wall and stretches to form a ring
during normal rotation."” Baldwin reports that the left part
of the ventral bud persists, which develops to complete a
circle of pancreatic tissue around the duodenum.'' If this
occurs in the early stage of development, the duodenal
growth will be limited and the duodenal obstruction will
occur.”’ However, in this report we found a case of an
adult annular pancreas from one cadaver of the dissecting
room of the Department of Anatomy, Faculty of Medicine
Siriraj Hospital.

MATERIALS AND METHODS

An 86-year-old Thai female cadaver was found to
have an annular pancreas surrounding the second part of
the duodenum. The pancreas and the duodenum were
removed. The diameter of the duodenum and other
several parameters were carefully dissected and measured.
The pattern and the openings of the pancreatic ducts were
carefully observed and photographs were taken.

RESULTS

The pancreas of an 86-year-old female cadaver was
found to be annular which surrounds the second part of
the duodenum. The head of the pancreas forms an annular
ring and its inferior part extends to cover the anterior
surface of the third part of the duodenum. This resembles
the uncinate process of the normal pancreas. The longest
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Fig 2. Anterior view annular pancreas.
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Fig 3. Diagram of pancreatic ducts and their openings.

part from the left to right sides is 12.5 cm. The widest
part from the upper to lower borders, including the
extended uncinate process, is 5 cm. The width of the
annular ring is 1.2 cm. The uncinate process is attached to
the anterior surface of the third part of the duodenum but
does not surround it. The annular ring, encircling the
second part of the duodenum, may be the cause of the
duodenal obstruction (Fig 2). After removal of the post-
erior part of the encircling pancreas, we found that the
diameter of the surrounded part of the duodenum is 1.9
cm and the diameter of the duodenum higher to the ring
is 2.1 cm. There are 2 openings of the pancreatic duct to
the duodenum (Fig 3). One of them is at the upper part of
the second part of the duodenum, which receives the
drainage from the body and tail of pancreas. The duct is
joined with the duct from the encircling part of the pan-
creas and the common bile duct before it opens into the
duodenum (Fig 4). The second opening situates about 1
cm higher than the first opening, at the junction between
the first and the second part of the duodenum. The latter
opening is branched to the duct of the uncinate process,
head of pancreas and annastomosing branch from the
main pancreatic duct (Fig 5).

DISCUSSION

Annular pancreas is rare (1 in 20,000 cases) congeni-
tal anomaly in which the head of the pancreas totally or
partially surrounds the duodenum. Some defects may occur
such as duodenal stenosis. But in this case, the duodenum
is normal even at the surrounded part. The uncinate
process is longer than usual and attached to the anterior

~—— common bile duct
v

-~ main pancrealic duct

— annular pancreatic duct

T~ opening of
annular pancreatic duct

~ duodenum

Fig 4. The opening of annular pancreatic duct at the posterior of
the main pancreatic duct.
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condition may lead to many defects especially duodenal
stenosis and duodenal atresia. But this study shows that
— anastomosing branch the obstruction may not occur under annular pancreas
L condition. The lumen of the duodenum at the encircling
part is nearly the same as the non-encircling part, this
indicates that the annular pancreas cause no effect on the
gut lumen. The opening of the annular pancreatic duct is
at the posterior of the main duct. This is opposite to the
report of Choi JY, which describes that the annular pan-
creatic duct opens into the anterior of the main duct.”
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Fig 5. The opening and relation of the duct of uncinate process.
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Annular pancreas is a rare congenital anomaly found |,
in the new born and is extremely rare in adults. This

UnARta
d =
HOUYATUN LAY Tuaing

SIUA ~uIB13Nev on.u., LEA dufo on.u., dufiun uiSevBy n.u., Us.A., SUWIWS WSALUSSSY IN.U.

MATBINEINIAAT AS, ANEIWNGF ASASSIWEIE, UNINEIdEURAa, nnu. 10700, Us:nAlne.

v

Sagsy e efnmdnsazveueumsInase  uazgdavesszunreveumuaie Fuilu wneuiltvesnsgaduvesi] %dn uglediiy
35ms: uon wveawwaie uazanl idngledAiueonnnennsdluamands “ynalne oy s6 I whwiaanuahaazanuennves
wouymsumwaie i “urihuguinaavesgTemiuszduiignuenymsununie dousen uazsedud anh weuiaAnszuuioves
umnse fidladh g Tedi

pamsAne: wouymsiwwaSe dewsou il ewwesglodiiuedis wysel uay wsuFwallng vewmwais  Tanwenninind Tasen
asnagudnmivesd ] angTemfy i w1 wihugudnanevesgTodiiy ufigndeuseuias il snd fanuuandieiu 0.2 mudnas
«'T}q”lajzi’ﬂﬁ'gﬁﬂmsQ@\ﬁummgiaﬁﬁg Ty nwesszuLeveIIATY T Hyla ‘gledriv o3y ngﬁyq oeeg antasdulnd uaziilugdaia
nnjAuANveINpve IIMIIATY e nmdaazdutes i liFousuoiinnd )

51 Tumsdnmnsail 51180 vouyansununie lideliinansgaduvesg Teaiunniell durusieiilidiaegdedalndauey 86 1 giila
voseveamwasy  udenseugledin Wah ‘Mewdnvewmuais medwmds Fensedwiuaeauveses Funsnuhyiavearoves
umade uiidewsougledatuilath Mendnveumunade medumih

1001



