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ABSTRACT
Choledochal cyst is a rare entity usually presenting in infancy; hence, the literature on adult choledochal cyst
is scarce. This article reviews findings of choledochal cysts in 31 adult patients who presented to the United
Christian Hospital between 1997 and 2002, and discusses choledochal cyst presentations, imaging features,
and complications. The literature on choledochal cyst in adults is also reviewed, and findings are compared
with those for infantile choledochal cyst. Adult patients with choledochal cysts have distinct presentations
when compared with those of paediatric patients. Various imaging modalities, sometimes in combination, are
useful to achieve the definitive diagnosis and to identify related complications of choledochal cyst.
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INTRODUCTION
Choledochal cysts are a rare distinct disease entity of
the biliary system. In all reported series, 70% to 80%
of adult patients with choledochal cysts were female.
The classic triad of abdominal pain, jaundice, and an
abdominal mass is found in infants, but choledochal
cysts in adults present differently — that is, they are
chronic and intermittent. We reviewed the records of
31 adult patients presenting to the Department of
Radiology and Organ Imaging at the United Christian
Hospital between 1997 and 2002, for whom a diagno-
sis of choledochal cyst was made on the basis of
Todani’s classification. We illustrate in this pictorial
essay the spectrum of various clinical presentations
of choledochal cysts in adults by using different
imaging modalities, including ultrasonography, com-
puted tomography (CT), and endoscopic retrograde
cholangiopancreatography (ERCP).

CLASSIFICATION
The classification of choledochal cyst is rather
complicated. Alonso-Lej et al1 conducted a comprehen-
sive study on the subject in 1959. Since then, other forms

and subgroups of cysts have been described. Todani
et al2 devised the now widely accepted classification
system of choledochal cysts (Figure 1), with the main
criteria based on cholangiographic morphology,
location, and number of intrahepatic and extrahepatic
bile duct cysts. The most common forms in adults are
type I (78%) and type IV (10%) choledochal cyst.3

IMAGING MODALITIES
The diagnosis of choledochal cyst can be made by
ultrasonography or CT.4 With modern ultrasonographic
technology, the normal common bile duct (CBD) is
easily identifiable, and the recognition of regional or
generalised dilatation is feasible. The identification of
a fusiform or aneurysmal dilatation of the CBD estab-
lishes the specific ultrasonographic diagnosis of an
extrahepatic choledochal cyst. The demonstration of
the relationship between the cystic mass and the biliary
system is important to differentiate other cystic lesions
in this region. Other imaging modalities can be used for
further evaluation when ultrasonographic diagnosis is
inadequate.

When the relationship between a cyst and its surround-
ing structures needs to be examined, CT is more useful
than ultrasonography, especially if intestinal gas is also
present. With CT, one can clearly illustrate the location
and number of choledochal cysts. The method can also
detect any distal CBD pathology, which may be the clue
for excluding choledochal cyst.
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The diagnosis can be confirmed by ERCP. This method
can demonstrate the presence of an anomalous pan-
creaticobiliary duct junction (APBDJ) and clearly out-
lines the anatomy of the biliary system before surgery.5

However, ERCP is an invasive procedure. Magnetic
resonance cholangiography is a non-invasive, alterna-
tive method to ERCP for evaluating choledochal cysts.6

When compared with ERCP, magnetic resonance
cholangiography shows comparable accuracy in the
diagnosis of choledochal cysts, classification of the
specific type, and detection of an APBDJ.7

SPECTRUM OF IMAGING FINDINGS
Clinical presentations of adult choledochal cyst are
different from those of infantile choledochal cyst.8 The
classic triad of abdominal pain, an abdominal mass, and
jaundice is rare in adults with choledochal cysts. Most
adult presentations are related to complications of the
cyst, which may be categorised as calculus-related

complications, associated malignancy, and ‘other’
complications.

Calculus-related Complications
The most common presentation of choledochal cyst in
adults is abdominal pain, which may be due to the pres-
ence of a stone in the choledochal cyst, gallbladder, or
ductal system (Figures 2-5). The incidence of biliary
stone formation is increased in adults with choledochal
cysts, and this could be related to focal bile stasis. Stone
formation is readily diagnosed by ultrasonography as
hyperechogenic masses with anechoic shadow, or by
CT as a hyperdense lesion with or without additional
echogenicity because of calcification. In ERCP images,
a stone may appear as a constant filling defect in the

Figure 1. Todani’s classification system of choledochal cyst.2 Type
Ia: extrahepatic aneurysmal dilatation; type Ib: extrahepatic cystic
dilatation beyond cystic duct insertion; type Ic: extrahepatic fusi-
form dilatation; type II: diverticulum of extrahepatic bile duct; type
III: choledochocoele of the distal end of CBD; type IVa: multiple
extrahepatic and intrahepatic cysts; type IVb: multiple extrahe-
patic cysts; type V: multiple intrahepatic cysts.

Figure 2. Stone in choledochal cyst (type Ia) in a 49-year-old
woman. Longitudinal ultrasound scan shows hyperechogenic le-
sion (arrow) with anechoic shadow inside a aneurysmal dilatation
of the common bile duct.

Figure 3. Stone inside a choledochal cyst in a 15-year-old woman.
Axial non-contrast computed tomogram of the upper abdomen
shows an oval hyperdense calculus (arrow) inside a choledochal
cyst (type Ic). An internal biliary stent is also visible inside the
choledochal cyst.
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biliary system, but this should be differentiated from
other causes of filling defect, such as a gas bubble or
tumour mass.

Patients may have intermittent fever due to cystolithi-
asis or cholelithiasis, which is sometimes complicated
by cholangitis (Figure 6) or pancreatitis. Choledochal
cysts presenting with acute cholecystitis (Figure 7) are
not uncommon. In many circumstances, the symptoms
associated with choledochal cyst in adults are very simi-
lar to those ordinarily associated with biliary stone
disease. Complications resulting from choledochal cyst
and biliary stone disease may sometimes lead to liver
abscess formation9 (Figure 8).

Figure 4. Multiple stones inside a choledochal cyst (type Ic) in a 58-
year-old woman. Endoscopic retrograde cholangiopancreatogram
shows multiple roundish filling defects inside an aneurysmal dilated
common bile duct; an anomalous pancreaticobiliary ductal junction
is also present.

Figure 5. Gallstone and choledochal cyst (type Ic) in a 80-year-
old woman. Axial postcontrast computed tomogram of the upper
abdomen shows a gallstone (open arrow) and dilated common
bile duct (solid arrow).

Figure 6. Choledochal cyst complicated by cholangitis in a 53-year-
old woman. (a) Postcontrast computed tomogram of the upper ab-
domen shows an internal biliary stent in the dilated common bile
duct (solid arrow) together with a hypodense area over the poste-
rior segment of the right hepatic lobe (open arrow); (b) postcontrast
computed tomogram shows a pericholangitic hypodense area in
the right peri-intrahepatic duct (open arrow).

Figure 7. Choledochal cyst complicated by cholecystitis in a 48-
year-old woman. Axial postcontrast computed tomogram of the
upper abdomen shows a type Ia choledochal cyst (solid arrow)
and a thickened gallbladder wall (open arrow); pericholecystic fluid
and ascites are also present.

(a)

(b)
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Associated Malignancy
The incidence of biliary malignancy in patients with
choledochal cyst is higher than that in the general
population.10 Without excision of the choledochal cyst,
malignancy occurs in up to 25% of cases; subtypes in-
clude cholangiocarcinoma, adenocarcinoma, and, rarely,
squamous cell carcinoma.11 The occurrence of malig-
nancy in adult cases of choledochal cyst is higher than
that in paediatric cases.9 This difference may be related
to the fact that choledochal cysts in adults may have
remained undiagnosed for many years. Malignant
change may also be related to the presence of an APBDJ,
because reflux of pancreatic juices into the biliary
tree may give rise to chronic irritation and metaplasia.12

Bile stasis, together with reflux of pancreatic juice,

Figure 8. Choledochal cyst complicated by a liver abscess in a
71-year-old woman. Transverse ultrasound scan shows a large
hypoechoic abscess near the portal hepatis (solid arrow) and the
dilated extra hepatic bile duct (open arrow).

Figure 9. Choledochal cyst complicated by cholangiocarcinoma
in a 85-year-old man. (a) Transverse ultrasound scan of the upper
abdomen shows an irregular mass (solid arrow) inside the
aneurysmal dilated common bile duct; (b) postcontrast axial com-
puted tomogram of the upper abdomen shows an irregular filling
defect (open arrow) inside the cystic dilated common bile duct.

Figure 10. Choledochal cyst complicated by cholangiocarcinoma
in a 86-year-old man. Endoscopic retrograde cholangiopancreato-
gram shows a large filling defect (arrow) inside the fusiform dilated
common bile duct.

Figure 11. Choledochal cyst complicated by extracystic cholangio-
carcinoma in a 58-year-old woman. Axial postcontrast computed
tomogram of the upper abdomen shows an abnormal mass lesion
(arrow) in the region of confluence of the intrahepatic ducts.

(a)

(b)
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Figure 12. Choledochal cyst complicated by gallbladder carcinoma
in a 52-year-old woman. Axial postcontrast computed tomogram
of the upper abdomen shows an abnormal mass (open arrow)
inside the gallbladder, as well as cystic dilatation of common bile
duct (solid arrow).

may cause longstanding inflammation and activation of
bile acids, all of which may be factors in carcinogen-
esis of the bile duct epithelium.13 In 2003, Wu et al14

suggested that bile could promote the proliferation of
human cholangiocarcinoma cells.

Jaundice — a sign of a malignant condition — may be
the only presenting feature in the adult patient with
choledochal cyst.15 CBD carcinoma is the major site of
malignancy.16 In radiological examinations, the tumour
can be found inside the choledochal cyst (Figures 9 and
10) or outside it (Figure 11). As an imaging technique
in this respect, CT is better than ultrasonography,
especially in the preoperative assessment demonstrat-
ing the extent of tumour and its relationship with the
adjacent structures.

There is a higher association of gallbladder carcinoma
with choledochal cysts (Figure 12) than in the normal
population.10 Interestingly, patients with cyst-associated
APBDJ have a lower incidence of gallbladder carcinoma
than those without an associated congenital dilatation
of the CBD.17-20

Other Complications
Rupture of the choledochal cysts has been reported to
occur spontaneously or after trauma,21,22 pancreatitis,23

and portal hypertension.24

CONCLUSION
The clinical presentation of choledochal cyst in the adult
patient is different from that of infantile choledochal

cysts. Various imaging modalities, sometimes in combin-
ation, are useful to achieve the definitive diagnosis and
to identify related complications of choledochal cyst.
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