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Summary

The cystic dilatation of the biliary tract is a rare
disease and uncertain origin. It is recognized
more frequently in children; however, its
incidence comes increasing in adults,
representing 20% of the cases. The aims of this
study to demonstrate our experience with
choledochal cyst and to evaluate morbimortality
rates, discuss the aetiopathogenesis, presentation,
management, and outcome with review of the
literature. A retrospective study and review of the
records of all the patients above 15 years, who
underwent therapeutic intervention of choledochal
cyst in Qillu Hospital of Jinan, China, was
carried out. Ten cases of choledochal cyst were
found, 8 female, with mean age 31 years. These
included 8 cases of Todani type I and one case
each of type Il and type IIlI. The predominant
symptoms were abdominal pain and jaundice.
Abdominal mass and past history of cholangitis
and pancreatitis were seen in 2 patients.
Investigations included ultrasound in 8 patients,
CT in 7, ERCP in 3, and MRCP in 5. Surgical
intervention included complete excision of the
cyst with hepaticojejunostomy and cholecystectomy
(Type 1) excision of the diverticulum (Type II) and
ERCP sphincterotomy (Type III). Malignancy was
not seen in any patients. The long-term postoperative
complications included cholangitis in two patients.
Biliary tract cystic dilatation is a rare disease.
However, its incidence is increasing in the adult
population; so, it must be thought as differential
diagnosis when facing obstructive jaundice.
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Introduction

Choledochal Malformation (CDM) is a
pathological condition characterized by varying
degree of congenital dilatation of the biliary
system including the common, intrahepatic, and
intrapancreatic bile duct. Presence of significant
dilatation constitutes Choledochal Cyst (CCD).
This entity occurs more frequently in Asia than in
western countries with most reports originating
from Japan [1]. The incidence ranges from 1 in
13,000 in Japan to 1 in 2 million in England [1-3].
They usually manifest in children and very few of
them present when adults. About 25% of CCD is
diagnosed antenatal or within the first year of life,
60% during the first decade of life and 20% go
undiagnosed into adulthood [3-5]. A marked
female preponderance has been widely recognized
(Female to male ratio 3 : 1) [3]. Presence of
Anomalous Biliopancreatic Duct Junction
(APBD)J) allowing pancreatic juice to reflux into
biliary tree is the most widely accepted
etiopathogenic concept [2]. CCD is associated
with biliary tree stasis and lithiasis and the whole
biliary epithelium is considered at risk of
malignant transformation. Choledochal cyst was
first described by Vater & Ezler in 1723 and
resection of the cyst by McWhorter in 1924. In
1959 Alonzo-Lej et al. classified the cysts : A
classification that was modified by Todani et al. in
1977 - based on the location of the cyst into five
types (Fig 1) [4,5]. Type I is the classic and most
common type, representing on average 85-90% of
cases and consists of dilation of the bile duct,
which may be cystic, focal or fusiform (Sub types
A, B and C respectively). The cystic duct thus
generally enters the choledochal cyst and the right
and left hepatic ducts, while the intra-hepatic
ducts are of normal diameter. Type II is the rarest
of all choledochal cysts, accounting for less than
5% of cases. It is described as a simple
diverticulum of the extra-hepatic biliary tree. Type
IIT or choledochocele is the cystic dilation of the



Original

intraduodenal portion of the extrahepatic biliary
tree. Type 1V, sub type A is the second most
common type of choledochal cyst, defined as
intra- and extra-hepatic dilation. Sub type B
involves multiple dilations of the extra-hepatic
biliary tree [6,7]. Finally type V, also known as
Caroli’s disease, is the cystic dilation of the intra-
hepatic biliary system, which may be associated
with periportal fibrosis and cirrhosis and may be
bilobal or confined to a single lobe [8]. Complete
cyst excision with cholecystectomy followed by
biliary  reconstruction using Roux-en-Y
hepaticojejunostomy is the treatment of choice for
the extrahepatic component of the disease (Type I
and type VCCD). In type VCCD (Caroli’s
disease), liver resection is tailored to the extent
of intrahepatic disease and the presence and
severity of underlying chronic liver (Congenital
hepatic fibrosis) and the associated kidney
disease are taken into consideration The
pathogenesis of choledochal cyst remains
uncertain, although it is believed that the lesions
are congenital in origin and some are diagnosed
by way of antenatal ultrasound [9]. Magnetic
Resonance Cholangiopancreaticography (MRCP) is
currently the most accurate preoperative imaging
study to assess cyst anatomy and classify the disease
according to standard Todani classification (Fig 1)
[3,4,10,11]. The present study aims to demonstrate
our experience with choledochal cyst and discuss the
aetiopathogenesis, presentation, management and
outcome with review of the literature.

Material and methods

A retrospective study and review of records was
carried out at the General Surgery Department of
Qillu Hospital of Jinan, Shandong Province,
China (A tertiary level hospital) in the period of
2012 and 2014.

The aims of this study to demonstrate our
experience with choledochal cyst and discuss the
aetiopathogenesis, presentation, management, and
outcome with review of the literature.

Patients were included if they had been diagnosed
with a bile duct cyst and undergone surgery. All
the patients below 15 years were excluded from
this study.

Demographic characteristics, such as age and sex,
symptomology, blood biochemistry and imaging
examinations were investigated. The study also
covered the type of surgery performed, the
classification of the bile duct cyst and post-
operative complications and post operative follow
up for one year. Statistical analysis were
performed with Statistical Package for Social
Science (SPSS 19.0 software).
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Results

Ten patients were treated for choledochal cyst, of
whom eight were women. The median age of
presentation was 31 years (16-38 years) and two
of them were males with the mean age of 36 years
(26 to 48 years). The predominant symptom was
abdominal pain occurring in all patients. Two
patients presented with history of recurrent
cholangitis and another two of them presented
with abdominal mass. The symptoms and
complications at presentation are summarized in
table I. The imaging studies carried out for
diagnosis included abdominal ultrasonography in
all ten patients, abdominal Computed
Tomography (CT) in 7, ERCP in 3, and MRCP in
5 patients (Fig 2a and 2b). The cyst classification
by Todani classification revealed eight cases of
type I cyst (Fusiform 5 and saccular 3) and one of
each of type II and type III cysts (Choledochocele).
None of the patients had undergone preoperative
drainage procedure. ERCP was carried out in 3
patients to define the APBDJ. The patient with
choledochocele in  addition underwent
sphincterotomy. In none of these patients,
malignancy was detected. One of the patients had
undergone previous cystoduodenostomy (10 years
back elsewhere, at the age of 18) and had
recurrent cholangitis. Surgical strategy in eight
patients with type I choledochal cyst consisted of
complete cyst resection, cholecystectomy, and
bilioenteric anastomosis (Fig 3, 4, and 5). In one
patient with saccular type I cyst, the cyst was
opened to define the transaction line of the upper
end of the cyst. The operative procedure details
are summarized in table I. The mean operating
time was 2 hours and 40 minutes (1 hour 40
minutes to 4 hours range). Type II lesion was
excised without any reconstruction and type III
patient underwent ERCP sphincterotomy. All the
resected specimens showed chronic inflammation.
However, in one specimen in addition, features of
mild dysplasia were noted.

The early outcome was that one of the patients
developed mild pancreatitis and anastomotic leak,
which was managed conservatively with IV fluids,
antibiotics, and ultrasound guided drainage. The
median duration of hospital stay was 10 days
(Range 3-32). Patients were followed up for a
median duration of 6 years (Range 3 months to 12
years). There was no perioperative mortality. All
patients were symptom-free, except for two
patients who developed 2 episodes of recurrent
cholangitis during their follow-up and were
managed successfully with antibiotics. No
anastomotic strictures or malignancy was noted in
any of these patients during follow-up of one year.
In addition, no patients developed nutritional
abnormalities and they were in good health during
the period of follow-up.
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Table I : Demographic details, management and outcome of patients
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Pt Age/Sex Symptoms/ Type of Previous Investigation Procedure Postopcom.  postopcom.  Hospital
Signs Cyst  Surgery Early Late Stay (days)
1 38F  Abd. pain, Type  Nil US, CT, and ERCP Nil 5
acute 1 ERCP sphet
pancreatitis
2 28F  Abd pain,Jn, Type  Choledocho-  US/CT/MRCP CC/CExH] ~ Nil 10
and I-C duodenostom
cholangitis
3 32F  Abd.painJn  Type  Nil US/ERCP/MR ~ CPCC/CEx/HJ  Nil 10
-A
4 16/F  Abd.pain,Jn, Type  Nil US/ERCP/MRCP  CC/CEx/H] Mild Chol. R
cholangitis, [-A pancreatitis/
and anastomosis
abd. mass leak
5 22M  Abd. pain Type  Nil US/MRCP Excision Nil 7
11
6 37M  Abd.pain,Jn, Type  Nil US/CT CCICEx/HJ Nil 7
and acute -A
pancreatitis
7 38M  Abd.painJn, Type  Nil US/CT CC/CEx/HJ Nil Chol. 8
and abd. mass  [-C
8 30/F  Abd. pain Type  Nil US/CT CCICEx/HJ Nil 8
-A
9 25F  Abd.pain,Jn  Type  Nil US/CT/MRCP ~ CC/CEx/H] Nil 7
-A
10 25/F  Abd.pain,Jn  Type  Nil US/CT CC/CEx/H] Nil 7
I-c

Pt = Patient number, Abd. = Abdominal, Jn = Jaundice, US = Ultrasound, MRCP = Magnetic Resonance
Cholangiography, ERCP = Endoscopic Retrograde Cholangiopancreatography, CC = Cholecystectomy,
CEx = Complete Excision of Cyst, H] = Hepaticojejunostomy, Sphct = Sphincterotomy, Comp. =

Complications, Chol. = Cholangitis.
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Fig 1 : Todani’s classification of chloedochal cyst
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Fig 2 : Intraoperative view of large choledochal
cyst dissected out in patient’s no. 6



Original JCMCTA 2015;26 (2): 67 -72
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Fig 4a : CT scan findings of patient no. 8 Fig 4b : Specimen of completely excised
cholydochal cyst with gallbladder with head of

the pancreas of patient no. 8

Fig Sa : MRCP showing type I-A Fig 5b : MRCP (Cross section) showing large type I-A

saccular choledochal cyst in patient no. 3 saccular choledochal cyst in patient no. 3 (Table I).

(Table I).

Discussion It can affect people of any age, but is more
Cystic disease of the bile duct or choledochal cyst frequent in children bellow ten years of age and
was first described by Vater & Elzer in 1723. only 20% of cases occur in individuals aged over
However, the first full clinical description was 20 years. The distribution by sex is 4:1 (Women:
produced by Douglas, 1823 [10,11]. It is men). The main theory regarding the etiology of
considered a low-incidence disease, affecting cystic disease of the bile duct concerns the reflux
between 1:13,000 and 1:2,000 people worldwide of pancreatic enzymes into the common bile duct,
and most common in Japan, where two thirds of owing to an anomalous pancreatobiliary junction,
the cases described in the literature occurred. i.e. when the join occurs more than 1.5 cm from

70



Original

the hepatoduodenal ampulla. However, this theory
does not explain the formation of type II and type
V cysts, which may have a genetic component
[12]. The classical triad (Jaundice, abdominal
pain and a palpable mass in the upper right
quadrant of the abdomen) is rare in adults, who
account for 0-17% of cases. However, in around
85% of children and 25% of adults, at least two
elements of the triad are present. Patients may
also present initially with cholangitis, pancreatitis
or biliary peritonitis through rupture of the cyst. It
is important to note the presence of concomitant
malignancy. The incidence of this is higher when
diagnosis of cystic disease of the bile duct occurs
at a more advanced age: 2% at 20 years and 43%
at 60 years. Type I and type IV cysts are pose the
greatest risk of malignant degeneration. Type V
poses the least risk (7%) [13]. Ultrasound is the
normal triage imaging examination [14].
Computerized tomography may diagnose a bile
duct cyst, but is less accurate than magnetic
cholangioresonance and is more useful
subsequent to surgery to diagnose stenosis of the
bilioenteric anastomosis. Retrograde endoscopic
cholangiopancreatography is good for charting
the anatomy of the bile duct and thus diagnosing
cystic  disorders.  However, = magnetic
cholangioresonance provides images that are at
least similar, without the risk of complications
posed by retrograde endoscopic
cholangiopancreatography  [15].  Surgical
treatment has changed over the years. Previously,
the  surgical procedure involved a
cystoenterostomy. However, in view of
postoperative complications, such as cholangitis,
pancreatitis and hepatolithiasis (Re-operation rate
of 70%) and the risk of malignant degeneration of
the cyst this procedure is no longer used. At
present, the standard treatment involves excision
of the cyst and biodigestive derivation [16]. There
is some controversy regarding treatment of type
IV and type V cysts [17]. The excision of an
extra-hepatic cyst is the rule, but there are doubts
as to whether intra-hepatic cysts should be
removed or not. The tendency is to carry out a
hepatectomy if the cysts are localized. If they are
dispersed, this procedure is not possible. Stenosis
of the biliodigestive anastomosis is one of the
most feared complications and its incidence
varies according to the technique employed [18].
All the patients attended emergency services and
presented with symptoms on admission to hospital.
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All presented with abdominal pain and 60% were
jaundiced. In all cases, the Todani classification
was definitively diagnosed only during surgery.
There was no pre-operative diagnosis because this
is a rare disease and the hypothesis was not
suggested by the imaging examinations. In all
cases, an ultrasound exam was conducted and no
report suggested cystic disease of the bile duct.
Neither was this disease suggested in the patient
who underwent retrograde endoscopic
cholangiopancreatography = and  magnetic
cholangioresonance. As three patients presented
with obstructive jaundice, exploration of the bile
duct was therefore recommended. One other
patient underwent exploratory laparotomy as
there was a hypothetical diagnosis of a mesenteric
cyst or lymphangioma. The other patient
presented with suppurative cholangitis with a
liver abscess and underwent emergency surgery.
In the two patients whose cyst was resectioned the
reconstruction  involved a  Roux-en-Y
hepaticojejunostomy [19,20]. The other patient
underwent a hepaticogastrojejunostomy, i.e.
joining the anastomosis of the jejunum to the
stomach and the hepatic duct to the same flap, in
order to clear the way for the endoscope to the
intra-hepatic bile duct in the case of recurrence of
intra-hepatic calculi. There was no malignant
degeneration of the cyst in any of the three cases
where histopathological analysis was conducted,
nor of the postoperative segment. However,
follow-up was of short duration (8-23 months).
Early postoperative complications included
infection of the surgical wound in two patients
and one reoperation owing to intra-peritoneal
buildup of bile. The patient with a liver abscess
was operated on two more times and died forty
days after the first operation of septic shock.
None of the surviving patients developed
postoperative pancreatitis, cholangitis or
intrahepatic lithiasis.

Conclusion

Cystic disease of the bile duct is a rare disease in
our setting, although it should be considered in
the differential diagnosis of obstructive jaundice.
Cyst resection with reconstruction of the bile duct
is the standard treatment, with a low prevalence of
complications and postoperative malignant
degeneration.
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