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ABSTRACT

Duodenal duplication cysts (DDC) are a rare type of enteric duplication. We describe the clinical presentation and laparoscopic
management of a 7-year-old boy with a periampullary DDC. We also discuss the embryologic and imaging features that distinguish
DDC from choledococele (CC). Careful consideration of the anatomic relationships between the ampulla, common bile duct, and
duplication cyst are essential to avoid intraoperative bile duct injury.
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1. INTRODUCTION

Enteric duplication cysts are rare congenital anomalies, oc-
curring in 1 in 4,500 births.[1] They can be located any-
where from oropharynx to anus, but mainly occur in the
ileum.[2] These cysts are located on the mesenteric side of
the bowel and share a common blood supply with the ad-
jacent bowel.[2, 3] Most (70%) are identified before 2 years
of age.[1] Midgut duplications are often associated with
obstructive symptoms, including feeding intolerance, early
satiety, pain, nausea, and emesis.[1] Duodenal duplication
cysts (DDC) are rare and represent less than 5% of all enteric
duplications.[4] The clinical presentation of duodenal dupli-
cation can be similar to type III choledochal cyst, also called
choledochocele (CC), and distinguishing between these two
diagnoses can be difficult.

Here we report the case of a 7-year-old boy with a peri-

ampullary DDC managed laparoscopically and we discuss
the features that distinguish this lesion from a CC.

2. CASE PRESENTATION
A 7-year-old male presented to pediatric surgery with a his-
tory of recurrent epigastric abdominal pain for 5 months for
which he was hospitalized three times. He did not experi-
ence any fever, nausea, or vomiting. Abdominal ultrasound
was obtained and identified a 4.2 cm × 2.0 cm × 3.5 cm
thick-walled complex fluid collection containing debris and
located just below the liver and adjacent to the gallbladder
and kidney. A follow-up ultrasound suggested that the le-
sion was exophytic to the inferior margin of the right lobe
of the liver. An abdominal CT scan was then performed and
showed a 3 cm thick-walled cyst adjacent to the duodenum
(see Figure 1A). Magnetic resonance cholangiopancreatogra-
phy (MRCP) was performed and demonstrated a 2.1 cm ×
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3.7 cm × 4.2 cm fluid-filled and thick-walled cystic structure
directly arising from the second portion of the duodenum,
without communication with the common bile duct (see Fig-

ure 1B).

Figure 1. Thick-walled duodenal duplication cyst (∗) on CT scan (A) without communication with the common bile duct
on MRCP (B). The ampulla (arrow)

Figure 2. The duodenal duplication cyst (A) has been pulled out through the duodenotomy. A dissector was placed into the
ampulla (B), and bile came out. The cyst wall was opened and partially excised (C), and the duodenotomy was then closed
transversely (D)
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The patient was brought to the operating room and placed
in lithotomy. Laparoscopy was performed using four 5 mm
ports placed at the umbilicus, both sides of the mid-abdomen,
and the left upper quadrant. After mobilizing the hepatic flex-
ure using the Ligasure and separating the transverse colon, a
Kocher maneuver exposed the duodenum laterally. A trans-
duodenal incision was performed to expose the cyst, which
was present within the duodenum (see Figure 2A). Along the
lateral side of the mass a small duct like structure stretched
up to what appeared to be the ampulla, which could be con-
firmed by the presence of bile emanating from it when probed
with a dissecting instrument (see Figure 2B). The ampulla
seemed to be repressed by the mass. The cyst was located
on the inner wall of the medial duodenum and therefore
displaced the ampulla so that it was located seemingly in-
side the duodenum and on the cyst wall. The cyst was then
opened and the cyst wall partially excised (see Figure 2C).
Care was taken not to injure the bile duct or ampulla. The
duodenotomy was closed transversely using interrupted 4-0
absorbable suture (see Figure 2D).

The pathology report confirmed that the lesion represented

a benign enteric duplication cyst. At 8-weeks follow-up
the patient was doing well, without abdominal pain or any
gastrointestinal symptoms.

3. DISCUSSION
DDCs represent a small fraction of enteric duplication cysts.
Sujka et al reported 2 DDCs of 35 enteric duplications in a
single-center retrospective study over 10 years,[5] and Guérin
reported 7 cases out of 114 enteric duplications in a multi-
center study over 15 years.[6]

Several approaches have been described to treat enteric du-
plications, including open and minimally invasive, with or
without endoscopy.[5–7] Guérin reported 4 cases successfully
treated by laparoscopy, with 3 other cases requiring conver-
sion to open surgery. However, laparoscopic surgery was
more often used to unroof (n = 5) than to excise (n = 2) the
cyst.[6] Classically, a transduodenal approach is preferred
for DDCs with complete or partial resection, with muco-
sectomy or marsupialization of any remaining cyst. Partial
duodenectomy or pancreaticoduodenectomy have also been
reported,[1] as has endoscopic marsupialization.[8, 9]

Figure 3. Schematic diagram of the DDC anatomy
Normal anatomy (A). Duodenal duplication cyst displacing the ampulla (B). Common bile duct (1), ampulla (2), pancreatic duct (3).
Common bile duct running between the inner wall of the medial duodenum and the cyst wall (C)

Distinguishing between a DDC and a type III choledochal
cyst preoperatively can be challenging, as has been previ-
ously reported.[10–12] The clinical presentation may be sim-
ilar in both: recurrent abdominal pain, vomiting and even
acute pancreatitis when there is communication of the DDC
with the CBD or if there is CBD compression by the cyst.
Imaging features on ultrasound and CT scan can show a cys-
tic structure in similar location in both. However, MRCP

will show the CC communicating with the CBD, whereas the
DDC does not. In addition, the pancreaticobiliary junction is
normal in DDC.[9] Moreover, the cyst is present distal to the
ampulla, protruding into the duodenal lumen.[8, 9] In our case
the patient presented a bulging cyst that displaced the CBD
and the ampulla laterally. Understanding the relationship be-
tween the cyst and the bile duct is essential to minimize the
risk of intraoperative injury. Figure 3 shows the anatomic re-
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lationships between the ampulla, the CBD and the duodenal
duplication cyst. It is important to remember that the CBD
runs between the inner wall of the medial duodenum and
the cyst wall. Therefore the ampulla and CBD are displaced
by the cyst, so care must be taken not to injure the ampulla
during the resection.

Malignancy has been reported in three cases of DDC, in-
cluding two cases of adenocarcinoma and one carcinoid
tumor.[13–15] If incomplete resection (marsupialization or
unroofing) is performed, surveillance should be considered,
using periodic endoscopy and biopsies 6 to 12 months after
the procedure.[9] In patients with symptomatic CC, the inci-
dence of malignant tumors has been estimated to be 2.5%, in-
cluding ampullary carcinoma and cholangiocarcinoma.[16, 17]

The incidence of malignancy in CC appears to be lower than
with other types of choledochal cysts.[18]

While the clinical presentation of DDC and CC share sim-
ilarities, these two conditions have disparate embryologic
origins. Etiologies of DDC formation remain unclear, but hy-
potheses include vascular injury, recanalization defects, split
notochord, and partial twinning.[1] Regarding choledochal
cyst formation, abnormalities during early development of
the hepatic diverticulum are thought to give rise to anomalous
pancreaticobiliary union,[19] which is defined as union of the
pancreatic and biliary ducts outside of the duodenal wall.[20]

This results in a long common channel,[21] with a channel >
15 mm considered abnormal.[22] However, pancreaticobiliary
junction abnormalities are less common in choledochoceles,
occurring in < 20% of patients.[17]

Although the macroscopic surgical findings may be simi-
lar, there is no continuum between type III choledocele and
periampullary DDC. Definitive distinction between the two
entities can be made histologically. DDC, like all enteric du-
plications, have a smooth muscle outer layer and an intestinal
epithelial lining.[23] DDCs often have two duodenal mucosal
layers, each with their respective muscularis mucosae, sep-
arated by a layer of submucosa.[9] In contrast, choledochal
cysts contain a biliary mucosa.[24]
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