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INTRODUCTION
A 15-year-old Asian female with a past history of
omphalocele and meningomyelocele at birth, both
repaired in the neonatal period, presented to her
pediatrician complaining of vague, intermittent, epi-
gastric abdominal pain for approximately 10 years.
These episodes occurred every 2–4 weeks, but prior to
presentation had worsened and become more fre-
quent. She described no exacerbating factors. Occa-
sionally, the pain radiated to the left upper quadrant.

Proton-pump inhibitor therapy was initiated with
no relief. There was no history of jaundice. She had no
nausea or emesis, no fevers or rigors. Her past
medical history was otherwise unremarkable except
for a well-functioning ventriculoperitoneal shunt.
There was no significant family history.

She had experienced normal growth and de-
velopment after her initial problems at birth. On
examination, she was afebrile and hemodynamically
normal. Her examination was remarkable for non-
icteric sclerae, a soft, nontender abdomen with a well-
healed midline incision and no palpable abdominal
masses. Her aspartate aminotransferase level was
elevated at 101 u/L; the results of all other laboratory
studies were normal. Her pediatrician ordered an
abdomen and pelvis CT scan followed by endoscopic
retrograde cholangiopancreatography and referred
her to a pediatric surgeon.

QUESTION: What is the diagnosis and what treatment
would you recommend?

DIAGNOSIS AND TREATMENT
This patient had a Type I choledochal cyst with

choledochocystolithiasis. She underwent an excision
of the cyst from the liver hilum to the intrapancreatic
bile duct, where the ductal caliber became normal,

and a cholecystectomy. A Roux-en-Y hepaticojeju-
nostomy reconstruction was performed using a
45–50 cm Roux limb. The patient did well and was
discharged home on postoperative day 5.

CHOLEDOCHAL CYST
Choledochal cysts have an incidence of 1:13,000

in the United States. They are more common in
females and in Asian countries, especially in Japan,
where the incidence is as high as 1:1,000 (1,2,3). They
are most commonly classified as Type I–V based on
the classification scheme of Alonso-Lej as modified
by Todani (4) (Fig. 1). A Type I cyst is a fusiform
dilatation of the extrahepatic biliary tree. A Type II cyst
is a saccular diverticulum of the common bile duct. A
Type III cyst, also known as a choledochocele, is
a dilatation of the distal common bile duct within the
duodenal wall. Type IV cysts are multiple and involve
both intra- and extra-hepatic bile ducts. Type V
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Figure 1: Extrahepatic bile duct anatomy for Types I-IV
choledochal cyst as classified by Todani. Type V (Caroli’s
Disease), with only intrahepatic dilatation not shown.
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(Caroli’s disease) consists of multiple cysts involving
only the intrahepatic ducts. Type I and IV make up the
majority (.95%) of choledochal cysts (1–5). The most
common presenting symptom is abdominal pain. The
classic triad of pain, jaundice, and an abdominal mass
is present in less than 30% of patients (1–5).

In most patients (.90%) with choledochal cyst,
a long common channel exists due to a more proximal
convergence of the common bile duct and pancreatic
duct in relation to the ampulla. This leads to reflux of
pancreatic secretions into the biliary tree, causing
chronic inflammation and dilatation of the bile ducts
(2,6,7). This repeated injury can lead to stasis,
inflammation, metaplasia, dysplasia, and ultimately
carcinoma (8). Patients with choledochal cyst, espe-
cially Types I and IV, are at a 30- to 100-fold increased
risk of developing cholangiocarcinoma compared to
normal subjects. This risk increases linearly with age.
Type III choledochal cysts are unique in that they are
lined with duodenal mucosa and have a very low rate
of malignant transformation (9).

The treatment employed for most choledochal
cysts is excision and Roux-en-Y reconstruction.
Internal drainage procedures, leaving the cyst in
place, have been abandoned (10). There remains
a very small risk (,1%) of cholangiocarcinoma even
after excision, and whether leaving some remnant
cyst wall increases this risk is controversial (11,12).
Type II cysts are usually amputated at their neck and
simple duct closure is performed. Asymptomatic Type
III cysts may be observed; symptomatic cases require
transduodenal marsupialization, either operatively or
endoscopically. Type V cysts (Caroli’s disease) may
be resected if isolated to one hepatic lobe or may
require transplantation for treatment (1–4,10).
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Image 2: Fluoroscopic image during endoscopic retro-
grade cholangiography revealing Type I choledochal cyst
containing stone (arrow).

Image 1: Computed tomography image of upper abdomen
revealing dilated extrahepatic bile duct with choledocho-
lithiasis (arrow).
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