
REVIEWARTICLE

Diagnosis and Management of Choledochal Cysts

Chiranjiva Khandelwal & Utpal Anand & Bindey kumar &

Rajeev N. Priyadarshi

Received: 30 November 2011 /Accepted: 30 November 2011 /Published online: 10 December 2011
# Association of Surgeons of India 2011

Abstract Choledochal cysts are rare disease and of un-
known etiology. They are typically a surgical problem of
infancy and childhood, but in nearly 20% of the patients the
diagnosis is delayed until adulthood. The presentation and
therapeutic strategies for choledochal cysts in adult may
differ from that of childhood. The surgical management of
choledochal cysts in adults is complicated by associated
hepatobiliary pathology. Despite the absence of clinical
trials, a consensus for the management of choledochal cysts
is excision. This review examines the spectrum of hepato-
biliary pathology encountered with choledochal cysts and
the surgical alternatives for managing choledochal cysts
based on review of relevant literature in the English lan-
guage indexed on MEDLINE.
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Introduction

Choledochal cysts are congenital anomalies of the bile ducts
and are defined as abnormal, disproportionate, cystic dilata-
tion of the biliary duct. The incidence of bile duct cysts
ranges from 1 in 13,000 to 1 in 2 million births [1]. More
than 60% of them present during the first year of life. A
proportion of them present in adulthood, and their presenta-
tions differ compared to childhood cases [2]. There is a
higher incidence in females [3, 4]. The presentation is often
vague and nonspecific. However, the diagnosis is facilitated
by modern imaging techniques. Some aspects of optimal
management are still controversial. This is a review of
choledochal cysts based on available literature.

Classification

Alonso-Lej et al published the first systematic description of
choledochal cysts, based on the clinical and anatomic find-
ings in 96 cases in 1959 [5]. They classified choledochal
cysts into three types and described the therapeutic strate-
gies for each type. This classification was further refined by
Todani and colleagues who included five major types and
several subtypes [6]. Type I cysts are a dilatation of the
extrahepatic bile duct. They are the most common type
and seen in 75–85% of cases [7, 8]. Type I cysts may be
further classified as cystic (IA), focal (IB) or fusiform (IC).
The type II cyst is diverticulum of the common bile duct.
Type III is represented by a cystic dilatation of the intramu-
ral port ion of the common bile duct known as
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choledochoceles. Type IVA lesions involve both the intra
and extrahepatic portions of the bile ducts, and type IVB are
multiple cysts limited to the extrahepatic bile ducts. Type
IVA cysts are the second most common type after type I.
Type V is synonymous with Caroli disease and describes the
abnormalities of the intrahepatic bile ducts, resulting in
multiple segmental intrahepatic cystic biliary dilatations.

Histopathology

Histopathologically, the type I, II, and IV choledochal cysts
are similar and consist of a wall of dense collagenous tissue
with smooth muscle bundles. A mucosal lining may be
entirely absent or may present in a patchy distribution. Some
degree of inflammatory reaction is usually present. Type III
cysts are usually lined with duodenal type mucosa, but may
be covered with a mucosa similar to that of the bile duct.

Etiology

Choledochal cysts are believed to be congenital in origin;
however, exact etiology remains unknown. Multiple etio-
logic theories have been proposed for the origin of chole-
dochal cysts. The most widely accepted theory is that cystic
dilatation of bile ducts is related to an anomalous pancreati-
cobiliary ductal union (APBDU) [9]. An APBDU is defined
as abnormal union of the pancreatic duct, and the common
bile duct is located far from the duodenum, leading to a long
common channel. Therefore, the action of the sphincter of
Oddi is affected, and pancreaticobiliary reflux occurs, result-
ing in various pathological conditions in the biliary tract and
the pancreas such as inflammation, ectasia, and ultimately
dilatation. In experimental canine studies, anastomosis of the
common bile duct to the pancreatic duct resulted in progres-
sive dilatation of the common bile duct supports this theory
[10]. However, the possibility of anastomotic stricture, fol-
lowing such challenging surgery may result in the dilatation
rather than pancreatic juice reflux, cannot be ruled out. Anom-
alous pancreaticobiliary union is detected in 57–96% of cases
of choledochal cysts, and therefore cannot account for the
minority of cases with normal ductal entry into the ampulla
of Vater [11–13].

Obstruction of the common bile duct is another etiolog-
ical theory for choledochal cysts and is also supported by
other animal models. In neonatal animal models, ligation of
the common bile duct causes a dilatation, morphologically
resembling a type I choledochal cyst, whereas in adults,
generalized dilatation of the whole biliary system can be
seen [14].

Recently, abnormal function and spasm of the sphincter
of Oddi has been associated with choledochal cysts [15, 16].

The abnormal function of the sphincter of Oddi may result
in a functional obstruction to the common bile duct, thus
predisposing to choledochal cysts. This functional obstruc-
tion at the sphincter of Oddi also predisposes to pancreatic
juice reflux into the biliary tree.

Kusunoki et al showed abnormally a few ganglion cells
in the narrow portion of the common bile duct in patients
with a choledochal cyst would result in a functional obstruc-
tion and proximal dilatation in the same manner as achalasia
of the esophagus or Hirschprung disease [17].

There are a few reports of familial cases of choledochal
cysts and associated anomalies [18].

It could be concluded on the basis of evidences that some
anatomical or functional obstruction in distal common bile
duct and raised intraductal biliary pressure are the most
likely causes of choledochal cysts.

Type IVA cysts are more common in adults than in
children, raising the possibility that although the lesions
may be congenital, they may progress with time [19].

Presentation

The classical triad of jaundice, right upper quadrant mass,
and abdominal pain is present in only a minority of patients
(0–17%) [20–22]. It is more commonly seen in children than
in adults, and 85% of children have at least two features of
the triad at presentation, compared with only 25% of adults
[23]. Other presenting features of choledochal cysts are
cholangitis, pancreatitis, and biliary peritonitis from cyst
rupture [21, 24–26].

Investigation

Ultrasound (US) is the best initial method for evaluating the
entire intrahepatic and extrahepatic biliary system and gall
bladder. US shows a choledochal cyst as a characteristic
cystic or fusiform dilatation of common hepatic duct or the
intrahepatic ducts or sometimes a cyst in the porta hepatis,
separate from the gallbladder. It can also demonstrate the
associated complication such as cystolithiasis, cholangitis,
and malignancy. US is less accurate for the specific diagno-
sis of bile duct cysts in adults who have more secondary
malignant and benign causes for bile duct dilatation. Com-
puted tomography (CT) is infrequently required in the situ-
ation where the distal common bile duct is not visualized
due to bowel gas. Ultrasound and CT are excellent modal-
ities for detecting cystic right upper abdominal lesions and
for assessing their size and extent, but the biliary origin of
the cyst may not be always reliably commented. The pres-
ence of intrahepatic ductal dilatation provides the important
clue. The gastrointestinal duplication cysts, omental cysts,
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mesenteric cysts, hepatic cysts, and pancreatic pseudocysts
are other main radiological differential diagnosis of a large
cystic lesion at the porta hepatis.

Magnetic resonance cholangiopancreatography (MRCP)
and endoscopic retrograde cholangiopancreatography
(ERCP) are the diagnostic methods of choice for biliary
ductal pathology [1, 27]. MRCP is emerging as a highly
sensitive, safe, and noninvasive diagnostic preoperative
technique for the detection of choledochal cysts. MRCP is
rapidly replacing diagnostic ERCP in various pancreatico-
biliary diseases. MRCP may also supersede the diagnostic
role of ERCP in patients with choledochal cysts. However,
MRCP shows limited capacity to detect associated ductal
anomalies or small choledochocele [28]. MRCP is not use-
ful in pediatric patients who are not able to hold breath for a
few seconds, a requisite for breath-hold MRCP sequences.
In clinical practice, MRCP is recommended before ERCP in
patients suspected of having choledochal cysts on US.

Associated Hepatobiliary Pathology

Cystolithiasis

Cystolithiasis is the most common accompanying condition
in adults with choledochal cysts. The prevalence of intra-
cystic stones ranges from 2 to 72% in adults [29]. Most
intracystic stones have been described as soft, earthy, and
pigmented in appearance, supporting the bile stasis as a
primary etiologic factor.

Hepaticolithiasis has been recognized with increasing
frequency with long-term follow-up and may occur with or
without evidence of anastomotic stricture [30]. Usually hep-
aticolithiasis occurs in type IVA choledochal cysts. A study
has shown that more than 80% of type IVA choledochal
cysts are associated with a membranous or septal stenosis of
the major lobar bile ducts near the confluence favoring
hepaticolithiasis [31].

Pancreatitis

This is a common presentation of choledochal cysts partic-
ularly in adults. This may be due to the activation of pan-
creatic enzymes by bile reflux, in association with an
anomalous pancreaticobiliary union and the presence of
cystolithiasis and cholelithiasis [32].

Cholangitis

As with pancreatitis, cholangitis is a common complication
of choledochal cysts and may be the presenting feature as
mentioned earlier. It is also a commonly reported complica-
tion after surgical management.

Portal Hypertension

Portal hypertension associated with choledochal cysts may
be due to secondary biliary cirrhosis or fibrosis, portal vein
thrombosis, or Caroli disease with congenital hepatic fibro-
sis [33]. This has been reported to be the presenting feature
in 10% of children in one series [21].

Malignancy

Malignancies of the hepatobiliary tract arising in or associ-
ated with choledochal cysts are cholangiocarcinoma or ad-
enocarcinoma, adenoacanthoma, squamous cell carcinoma,
anaplastic carcinoma, bile duct sarcoma, hepatoma, pancre-
atic carcinoma, and gallbladder carcinoma.

Malignancies associated with choledochal cysts may
arise within the cyst or elsewhere within the liver or pan-
creaticobiliary tract. Malignancies may be associated with
any type of bile cysts although prevalence of cancer is
significantly greater in type I and IV cysts. The etiology of
cyst-associated malignancies is unknown. Bile stagnation
and the development of intrabiliary carcinogens leading to
epithelial malignant degeneration are postulated as the most
common mechanism.

The prognosis for patients with cholangiocarcinoma aris-
ing in choledochal cysts is as grim as for cholangiocarci-
noma in general, with median survival reported in the range
of 6–21 months [2, 34, 35]. Malignant change in association
with choledochal cysts has been reported in pediatric cases,
and it should therefore be suspected in any choledochal cyst
appearing after infancy [36].

The incidence of gallbladder carcinoma in patients with
ductal malunion without choledochal cyst (forme fruste
choledochal cyst) was 50% in one study, and only 5% in
patients with malunion and choledochal cysts [37]. In the
patients without cysts, all the biliary malignancies were in
the gallbladder, whereas in the patients with cysts, in addi-
tion to the 5% with gallbladder cancer, 14% had cholangio-
carcinoma arising in the cyst.

It has been demonstrated that the histological changes in
choledochal cysts progress with patient age at presentation,
through epithelial denudement to inflammatory infiltrates,
glandular metaplasia, and ultimately malignancy [38].

Management

General Principles

The surgical management of choledochal cysts is based on
the cyst type and associated hepatobiliary pathology. In
general, all bile duct cysts should be excised and bile flow
re-established by mucosa-to-mucosa biliary–enteric
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anastomosis. External drainage alone has no definitive role
in the surgical management of choledochal cysts. Long-term
follow-up must be maintained in adults because of the age-
related risk of malignancy and the frequency of late anasto-
motic strictures in patients treated without cyst resection.

Type I Cyst

The treatment of choice of type I bile duct cysts in adults is
total cystectomy and Roux-en-Y hepaticojejunostomy. The
advantages of this procedure include a reduced incidence of
anastomotic strictures, stones formation, cholangitis, and
intracystic malignancy.

The clinical results of total cystectomy and Roux-en-Y
hepaticojejunostomy have been excellent. Morbidity and
mortality have not been greater than that of drainage by
Roux-en-Y choledochocystojejunostomy [35]. Recurrent
cholangitis due to anastomotic strictures has been reported
in 10–25% of patients [29]. Although reduction of malig-
nancy by cyst excision has been suggested by some series,
cancer has developed after cyst excision.

Technically, cyst excision in adults can be done by ini-
tially mobilizing gallbladder from liver bed to dissect the
cyst away from hilar structures. Identification of portal vein
and isolation and control of hepatic artery should be done
before dissection of the posterior wall of the cyst especially
if hypervascularity and dense adhesions are encountered.
Before division of the cyst, the distal cyst is dissected from
the pancreas to identify the pancreaticobiliary ductal junc-
tion. The cyst is transected distally within the head of
pancreas, and the distal bile duct is ligated carefully just
proximal to its junction with the pancreatic duct. Biliary–
enteric flow is re-established through a wide mucosa-to-
mucosa Roux-en-Y hepaticojejunostomy at the level of the
hilum.

Laparoscopic treatment of type I choledochal cyst has
been reported and it warrants further evaluation [39, 40].

Portal hypertension due to secondary biliary cirrhosis and
inflammatory adhesions from severe pancreatitis or past
drainage procedures rarely precludes cyst excision. Roux-
en-Y choledochocystojejunostomy is the preferred alterna-
tive treatment in such circumstances. Portal decompression
by central splenorenal shunt followed by drainage surgery
after 6–12 weeks is sometimes required. In older patients
with repeated cholangitis and marked pericystic inflamma-
tion, this disease may be best managed with resection of the
anterolateral part of the cyst followed by an endocystic
resection of the lining, leaving the back wall adjacent to
the portal vein in place, as reported by Lilly [41].

If patients have previously been treated by a cyst enter-
otomy internal drainage procedure, 70% of them require
reoperation for the occurrence of complications, including
cholangitis and hepatolithiasis [29]. Indeed it has been

recommended that patients who have previously undergone
internal drainage procedures should undergo reoperation
with cyst excision (even if asymptomatic) as prophylaxis
against complications in particular cases of malignant cysts,
even though the complications of surgery for excision after
previous internal drainage procedure are more frequent than
those seen after primary cyst excision [42, 43].

Type II Cyst

Treatment of type II cysts arising as a lateral diverticulum of
the common bile duct is surgical excision. Depending on the
size of the neck of the cyst at the junction with the common
bile duct, the neck may be closed primarily or with T-tube
decompression of the common bile duct. However, when
these cysts arise from the intrapancreatic portion of the
common bile duct, drainage into the duodenum is technically
easier. A few patients have this type of choledochal cyst, so no
large experience has been reported.

Type III Cyst

Choledochoceles are the true cyst of the distal common bile
duct protruding into duodenum. Patients present with biliary
colic, cholangitis, or pancreatitis. Until recently transduode-
nal cyst excision with or without sphincterotomy was the
treatment of choice [44]. Because the common bile duct and
major pancreatic duct open into the cyst, careful attention is
necessary to protect these ducts and reanastomose them to
the duodenal mucosa. Now, endoscopic sphincterotomy and
cyst unroofing have become the treatment of choice [45–
48]. Although transduodenal excision eliminates the risk of
malignancy, the fact that only three cases of carcinoma are
reported in choledochoceles, the risk of cancer alone unjus-
tifies the treatment by surgery [44].

Type IV Cyst

The extrahepatic component of type IVA and IVB cysts is
approached as a type I choledochal cyst. Transduodenal
sphincteroplasty and Roux-en-Y hepaticojejunostomy com-
plete the treatment of type IVB choledochal cysts, which
have choledochocele component. The extent of the resection
in type IVA cysts is controversial. Several authors advocate
management by excision of the extrahepatic component
only, with hepaticoenterostomy [49, 50]. However, malig-
nancy has been reported to arise in the intrahepatic cysts as
described above, and it has also been reported to occur after
resection of the extrahepatic cyst with hepaticojejunostomy
[51]. Clearly, when the intrahepatic cysts are widespread,
they cannot be excised; however, when the intrahepatic
disease is localized, it would seem reasonable to perform
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the relevant partial hepatectomy. For the same reason, par-
tial hepatectomy has been practiced for Caroli disease.

There is a report of cylindrical intrahepatic ductal dilata-
tion in type IVA disease, regressing spontaneously after
common duct excision and hepaticojejunostomy, compared
with cystic intrahepatic disease, which does not regress [52].
However, it seems likely that the cylindrical intrahepatic
disease represents a type I cyst with an element of obstruc-
tion causing proximal dilatation, rather than a true type I.
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