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ABSTRACT

Choledochal cysts are the name given to the congenital cystic dilatation of the intrahepatic and/or extra-
hepatic bile ducts. It is most commonly observed in childhood ages but there are cases diagnosed in adulthood.
They are precancerous lesions and should be resected when diagnosed. The aim of this study is to present the
results of the patients who underwent surgical therapy due to choledochal cyst.

This study retrospectively included adult patients who were diagnosed with choledochal cyst between
January 2015 and December 2019. In addition to demographic data such as age and gender, the operative and
postoperative morbidity and mortality rates were documented.

The study included nine patients who underwent surgery due to a choledochal cyst. Of nine patients,
three (33%) were male and six (66%) were female. The general mean age of the patients was 42.4 while the
mean age of male patients was 56.5 and female patients was 35.5. The complaints were jaundice in three patients
(33%), acute pancreatitis in two patients (22%), biliary colic abdominal pain in two patients (22%), sepsis in one
patient (11%), and suspected malignity in one patient (11%). Type 1 choledochal cyst was detected in all cases.
In all patients included in the study, the external bile ducts including the intrapancreatic part were resected by
incising the choledochal dilatation from the endpoint. The surgical procedure was performed laparoscopically in
two cases (22%). A biliary fistula that regressed with medical treatment was detected in postoperative one pati-
ent (11%). A postoperative pancreas fistula was not detected in any patient. Margin positive adenocarcinoma
was observed in the choledochal incisions of one patient who underwent laparoscopic surgery. The patient was
taken to re-exploration and conventional pancreaticoduodenectomy was performed.

Choledochal cysts detected in older ages and male patients have a greater risk of malignity. Therefore,
complete resection of bile ducts is necessary. The intraoperative frozen examination should be kept in mind as it
protects patients from the second operation.
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OZET

Koledok kistleri, safra yollarinin intrahepatik ve/veya ekstrahepatik safra yollarinin konjenital kistik di-
latasyonuna verilen isimdir. En sik ¢ocukluk yas grubunda saptanmakla birlikte eriskin déneminde de tani konu-
lan vakalar bulunmaktadir. Prekanser6z lezyonlardir ve tani konuldugunda rezeke edilmelidir. Bu makalemizde
koledok kisti nedeniyle cerrahi tedavi uygulanan hastalarimizdaki sonuglarimizi sunmay1 amagladik.
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Calismaya Ocak 2015 ile Aralik 2019 yillar1 arasinda koledok kisti tanist konulan erigkin yas grubunda-
ki hastalar retrospektif olarak dahil edilmistir. Yas, cinsiyet gibi demografik verilerinin yan1 sira operatif ve
postoperatif morbidite ve mortalite oranlar1 dokiimante edildi.

Calismamiza koledok kisti tanisiyla cerrahi uygulanmig 9 hasta dahil edildi. 9 hastanin 3aii (%33) erkek
iken 6asi (%66) kadin cinsiyet idi. Hastalarin genel yas ortalamasi 42,4 yil iken erkeklerde ortalama yas 56,6 yil,
kadinlarda ise 35,3 yil olarak saptanmustir. Basvuru sikA¢yeti 3 (%33) hastada sarilik, 2 (%22) hastada akut
pankreatit, 2 (%22) hastada biliyer kolik tarzda karin agrisi, 1 (%11) hasta sepsis ve 1 (%11) hastada malignite
siiphesidir. Olgularin tiimiinde tip 1 koledok kisti saptanmistir. Caligsmaya alinan tiim hastada koledok dilatasyo-
nun bitis yerinden kesilerek intrapankreatik kisminda dahil oldugu dis safra yollar1 rezeksiyonu uygulanmistir. 2
olguda (%22) cerrahi prosediir laparoskopik olarak uygulanmistir. Postoperatif 1 (%11) hastada medikal tedavi
ile gerileyen safra fistiilii saptandi. Postoperatif pankreas fistiilii hi¢bir hastada saptanmadi. Laparoskopik cerrahi
uygulanan 1 hastada koledok kesitlerinde marjin pozitif adenokarsinom saptandi. Hasta re-eksplorasyona alina-
rak konvansiyonel pankreatikoduodenektomi uygulandi.

fleri yas ve erkek hastada saptanan koledok kistleri yiiksek malignite riski tasgtmaktadir. Bu nedenle saf-
ra yollarinin komplet rezeksiyonu gereklidir. Intraoperatif frozen incelemesi hastalari ikinci ameliyattan koruma-

st nedeniyle akilda tutulmalidir.

Anahtar kelimeler: Koledok kisti; hepatikojejunostomi; kolanjiokarsinom; sarilik

INTRODUCTION

Choledochal cysts are characterized by
congenital cystic dilatation of the intrahepatic and/or
extrahepatic bile ducts. Although it is common
among Asian society, its incidence is low in Western
populations. Two-third of the cases are of Asian
origin (1). It is most commonly observed in child-
hood ages but there are cases diagnosed in adult-
hood. It is 3 to 4 times higher among the female sex
compared to the male sex. The aim of this study is to
present the results of the patients who underwent
surgical therapy due to choledochal cyst.

MATERIAL and METHOD

Study Group

This study retrospectively included adult
patients who were diagnosed with choledochal cyst
between January 2015 and December 2019. In addi-
tion to demographic data such as age and gender, the
operative and postoperative morbidity and mortality
rates were documented (Table 1,2).

Surgical Technique

Anti-embolism stockings and under patient
warmers were placed on patients on whom preopera-
tive central venous catheter and epidural catheter
were installed, for embolism prophylaxis. The ope-
ration started after cleaning the surgery area. All
surgical procedures were performed by a surgeon
who was experienced in hepatobiliary surgery. The
operations were started with mini-laparotomy. Inver-
ted L incision was used in patients on whom patho-
logy was not detected in the general exploration of
the abdomen. Hepatogastric ligament was opened
after placing the Thompson ecarteurs. Duodenum
and pancreatic head were mobilized with the partial
Kocher maneuver. Then, the right, left and main
hepatic artery are slanged by dissecting the hepato-
duodenal ligament. The choledoch is turned over the
junction of the cystic canal and incised at the endpo-

int of the cyst. The portal vein is slanged for safety.
Choledoch is dissected until the pancreaticobiliary
junction including the intrapancreatic part (Figure 1,
2). The bleeding that develops during this procedure
is controlled with bipolar or sutures. After the comp-
lete resection of the choledochal cyst, bilioenteric
continuity is maintained with Roux en-Y hepaticoje-
junostomy (Figure 3).

Table 1: Demographic and preoperative
findings.
Parameters Number
(%)
Gender Male 3 (%33)
Female 6 (%66)
Age Male 56,6
Female 35,3
None 5 (%55)
Co- Diabetes 1 (%11)
morbidity COPD 1 (%11)
Chronic hepatitis 1 (%11)
Hypertension 1 (%11))
Jaundice 3 (%33)
Acute pancreatitis 2 (%22)
Clinic Stomachache 2 (%22)
Cholangitis/Sepsis 1 (%11)
Malighancy 1 (%11)
Total bili- Male 10 mg/dL
rubin Female 5,15
mg/dL
Ca19-9 Male 690 U/mL
Female 276 U/mL
ERCP & Male 3 (%100)
stent Female 2 (%33)
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Figure 1: Dissection of the intrapancreatic biliary
tree after the transection of choledoch.

Figure 2: Intraoperative image after the dissection
of choledochal cyst until the pancreaticobiliary junc-
tion.

Figure 3: Intraoperative image of maintaining the
bilioenteric continuity with Roux-en-Y hepaticoje-
junostomy after the choledochal cyst resection.

Postoperative Follow-Up
All patients were monitored in the intensive
care after the surgery. Early mobilization and clexa-

ne 4000 anti-Xa / 0.4 ml treatment at the postopera-
tive sixth hour were started for deep venous embo-
lism prophylaxis. Clexane treatment was continued
until the seventh day and then, aspirin was used for
maintenance. Nasogastric drainage was removed on
the first postoperative day, and oral water was star-
ted. If the bilirubin values in the samples sent from
the drains were three times lower than the blood
bilirubin value on the postoperative third day, then
the drains were removed. All patients whose oral
feeding was increased in line with their tolerance
were exterminated when no surgical morbidity was
observed.

Postoperative complication

If the drain bilirubin value was three times
higher than the blood value, then the diagnosis of the
biliary fistula was made. The diagnosis of sepsis was
made in line with the increasing fever, clinical pictu-
re, and acute phase reactant. Possible malignancy
screening was performed in line with the histopatho-
logical examination of the surgical pieces. The mor-
tality and morbidity rates were documented within
the first postoperative month (Table 2).

Table 2: Operative data and postoperative
complications.
Parameters Number
(%)
Operation type Conventional 2 (%22)
Laparoscopic 7 (%77)
Operation 137,7 minute
time
Blood loss 266 cc
None 6 (%66)
Morbidity Surgical site | 2 (% 22)
infection
Biliary fistula 1 (%11)
Mortality 0
Malignancy 1 (%11)
Duration of 8,7 days
hospital
Operation type | Conventional 2 (%22)
Laparoscopic 7 (%77)
RESULTS

This study included nine patients who un-
derwent surgery due to the diagnosis of choledochal
cyst between January 2015 and December 2019. Of
nine patients, three (33%) were male and six (66%)
were female. The general mean age of the patients
was 42.4 while the mean age of male patients was
56.5 and female patients was 35.5. Five (55%) pati-
ents did not have any comorbid diseases. Triphasic
abdominal tomography (CT) was performed in all
patients to reveal vascular anatomy while magnetic
resonance cholangiopancreatography (MRCP) was

13



Ozsoy et al.

Surgical management of choledochal cysts

performed in all patients to determine the limits of
biliary tract dilatation in the preoperative period
(Figure 4). The complaints were jaundice in three
patients (33%), acute pancreatitis in two patients
(22%), biliary colic abdominal pain in two patients
(22%), sepsis in one patient (11%), and suspected
malignity in one patient (11%). It was detected that
two patients (22%) underwent cholecystectomy and
three patients (33%) had cholelithiasis.

The average of the total bilirubin values of
the patients during the admission was found as 6.7
mg/dl. The general average of Cal9-9 during diag-
nosis was determined to be 414 U/ml. Preoperative
endoscopic retrograde cholangiopancreatography
(ERCP) stenting was performed in five patients
(55.5%) with cholangitis. The average choledoch
diameter was detected as 67.2 mm based on the
ERCP, MRCP, and intraoperative findings. Type 1
choledochal cyst was detected in all cases. In all
patients included in the study, the external bile ducts
including the intrapancreatic part were resected by
incising the choledochal dilatation from the endpoint
over the cystic canal junction.

Reconstruction was performed with Roux-
en-Y hepaticojejunostomy, and the surgical procedu-
re was performed laparoscopically in two cases
(22%). The conventional method was preferred for
the remaining seven cases (77%). The mean opera-
tion duration was 137.7 min and the mean blood loss
was 266 cc. Reproduction was detected in eight
(88%) of the bile samples taken before the intraope-
rative bile duct transection. The most commonly
detected microorganism was Escherichia coli. A
biliary fistula that regressed with medical treatment
was detected in postoperative one patient (11%). A
postoperative pancreas fistula was not detected in
any patient. While there was no mortality, postope-
rative morbidity was observed in three patients
(33%).

The average hospital stay was 8.7 days.
Margin positive adenocarcinoma was observed in
the choledochal incisions of one patient who un-
derwent laparoscopic surgery in the histopathologi-
cal examination of the surgery material. The patient
was taken to re-exploration and conventional panc-
reaticoduodenectomy was performed. The patients
who did not have surgical problems on the 10th
postoperative day were discharged.

Figure 4: BT Image of the giant choledochal cyst.

DISCUSSION

Congenital cystic dilation of bile ducts is
divided into five types by Todani based on the loca-
tion and shape of the involvement in the biliary tree
(3) (Figure 5). Type 1 choledochal cysts, which are
named as the fusiform dilation of extrahepatic bile
ducts, are the most common group among these
types with a ratio of 67.7% (4). Choledochal cysts
are often asymptomatic in the adult age group and it
is diagnosed incidentally in imaging tests performed
for other reasons. Other application complaints are
abdominal pain, vomiting, cholelithiasis, cholangitis,
pancreatitis, and malignancy. While computed to-
mography reveals the relationship of choledochal
cysts with vascular structures and neighboring or-
gans better, the degree of involvement in the bile
ducts can best be achieved with magnetic resonance
imaging. While the male sex is dominant in this
study, the patients were diagnosed with a choledoc-
hal cyst in line with the tests made due to sympto-
matic complaints, unlike the literature. All patients
had jaundice, and the average choledoch diameter
was 67 mm, Ca 19-9 level was 414 U/ml. Preopera-
tive biliary drainage was performed with ERCP on
five patients with cholangitis in addition to compu-
ted tomography and MRCP imaging in the preopera-
tive period. Type 1 choledochal cyst was detected in
all cases.

Choledochal cysts, which are quite rare, are
precancerous lesions and have the risk of cholangio-
carcinoma development at the rate of 10% if not
treated (5). The supposed surgical therapy option for
choledochal cysts was the biliary diversion in the
form of choledocoenterostomy before detecting the
malignancy development risk. The biliary diversion
operation is contraindicated due to the risk of malig-
nancy in the remaining bile ducts (6, 7). Patients
who underwent only biliary diversion encounter
four-times increased malignity risk compared to
patients who underwent resection. The malignity
risk continues even after partial resection of the cyst.
The prevalence of malignity after the partial resec-
tion was reported to be 7.3% (8,9). Today’s accepted
surgical therapy method is the complete resection of
bile ducts where the cyst is completely removed, and
Roux-en-Y hepaticojejunostomy (10). Therefore, the
patients who previously underwent biliary drainage
or partial cyst resection due to choledochal cysts
need re-operation and complete resection of cysts.
The complication rates, in particular biliary and
pancreas fistula, after the complete resection of bile
ducts change between 15-20% (10, 11). Considering
that the five-year survival rate is 5% in the case of
cholangiocarcinoma development, the accepted
complication rates for cyst resections should be
actualized (12).
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Figure 5: Todani classification for congenital cystic dilation of bile ducts.

Chronic pancreatic and biliary reflux se-
condary to abnormal pancreaticobiliary duct junc-
tion is considered responsible for the development
of malignity (13). It was found that genetic predis-
position, family history, and epithelial abnormali-
ties play a role in the pathogenesis of the malign
degeneration of choledochal cysts. Inflammation
secondary to low-grade chronic cholangitis causes
dysplasia, metaplasia, and carcinogenesis in the
epithelium (14). While the conventional method
was preferred for seven patients, the laparoscopic
approach was used for two patients. While pancreas
fistula was not detected on any patient, one patient
was detected to have biliary fistula regressed with
medical treatment. The morbidity rate was 33% in
this study. After the detection of cholangiocarcino-
ma in the histopathological examination of the
postoperative surgical piece of one patient who
underwent laparoscopic intervention, pancreati-
coduodenectomy was performed. The study has a
quite limited and low number of patients. Therefo-
re, the percentage values of the study are relatively
higher compared to the literature. Additionally, it
was found that intraoperative frozen examination
might protect the patient from additional morbidity
if surgery will be performed on male and elderly
patients due to choledochal cyst.

There are differences between the types of

choledochal cyst types and malignity development

risks. Type 1 and type 4 have a significantly higher
risk of malignity compared to Type 2 and Type 3.
There is a consensus that the main reason for this
difference is the pancrecobiliary canal junction
abnormality in Type 1 and Type 4. Type 2 and Type
3 does not contain this canal abnormality. Age is an
important factor in the malignity development of
choledochal cysts. The risk of malignity increases in
parallel with age (15). Nicholl et al. found that the
cancer incidence of those aged below 30 is close to
zero while this rate is higher than 50% among those
aged older than 51 (16). Home et al. determined that
the cancer incidence peaked between the ages of 61
and 70. The average of cholangiocarcinoma deve-
lopment in choledochal cysts is 49.5 while the mean
age for cancer development in cholangiocarcinoma is
65. The age of cholangiocarcinoma development in
choledochal cysts is 20 years earlier compared to the
general population (17).

In conclusion, choledochal cysts detected in
older ages and male patients have a greater risk of
malignity. Therefore, complete resection of bile ducts
is necessary. In addition to sufficient imaging met-
hods in the preoperative period, the intraoperative
frozen examination should be kept in mind to protect
patients from a second operation.
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