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Abstract

Objectives
The most common complication of hepatic hydatid cysts is the intra-biliary rupture seen approximately in

10-30% of patients. This complication mainly seen in the centrally localized, large hydatid cyst operations. The aim
of this study is to compare managements of postoperative biliary fistula after hydatid liver surgery, according to
localization of hepatic cyst.

Method
A total of 156 patients who underwent surgery for hydatid cyst localized to the liver and presented with

persistent drainage of bile from drain after surgical intervention, were included in this prospective study. All the
patients were done ERCP procedure because of external biliary fistula after hydatid liver surgery. Patients divided
in two groups according to cyst localization in liver. Group 1 (n=96) right side localized cysts, group 2 (n=60) left
side-localized group.

Results
Closure time of the external biliary fistula was significant differences between group 1 and group 2 (19 days in

group 1 and 25 days in group 2, p<0.05). Mean daily fistula output was 294cc (range 100-800 cc) in Group 1, 351
cc (range 200-1000 cc) in Group 2, respectively. The daily fistula output was higher in group 2 than in group 1
p<0.05. In group 1 multiple cysts was more than in group 2.

Conclusions
We suggest to perform earlier ERCP procedure, if localization of hydatid cyst is in the central and fistula output

is >300 ml/day. The left lobe located hydatid cysts with external biliary fistula take more time to close than those
located in the right lobe.

Keywords: ERCP; Liver hydatid cyst; Intrabiliary rupture; Biliary
fistula; Liver surgery

Introduction
The establishment of a connection between the cyst cavity and the

biliary ducts is one of the commonly encountered complications that
create difficulty with the diagnosis and treatment. In patients with
hydatid disease, occult intra-biliary rupture is seen in 10.3% to 37.2%,
and frank intra-biliary rupture is observed in 3.2% to 17% of patients
[1,2]. After hydatid surgery, fistula can occur owing to two main
reasons as follow; first, a communication between the cyst and the
biliary system is missed at operation and is not directly secured.
Second, and rarely, the presence of hydatid material within the biliary

tract causes biliary ductal obstruction, resulting in a persistent biliary
fistula that is relieved only when the hydatid material passes or is
removed. Although there is some consensus on the medical and
surgical treatment of hydatid cyst disease, the treatment of
postoperative external fistula still remains controversial [3,4].
Endoscopic retrograde cholangiopancreatography (ERCP) is indicated
if cystobiliary communication is found clinically or on laboratory
testing. Cholangiography may show cystobiliary fistula, cyst materials
in the bile ducts, compression of the bile ducts by the cyst, and bile
duct dilatation. Cyst membrane or daughter cysts that escape into the
bile ducts can be retrieved through ERCP. Endoscopic sphincterotomy
(ES) with or without a nasobiliary drain or biliary stent may alleviate
the pressure in the bile ducts, preventing bile reflux into the cyst [5-7].
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Some clinical factors, laboratory and radiologic findings associated
with an intrabiliary rupture of a cyst can be useful in establishing the
proper diagnosis and management. There are some diagnostic
problems before surgery for patients with intrabiliary rupture of
hydatid cyst. Elevated some laboratory findings are showed that risk
factors for these patients. In currently, despite efforts to prevent
postoperative biliary fistulas during surgery, some patients continue to
experience this undesirable complication. The question is that any
significant differences between left and right hepatic lobes at the
localization of hepatic cyst effect on biliary fistula. The other question,
what should be done for postoperative biliary fistula? The aim of in this
prospective study was to compare the results of management between
right/ left lobes and central/peripheral localized postoperative biliary
fistula after hydatid liver surgery and to present our treatment
modality.

Materials and Methods
Three surgical research institutions took part in this multicenter

prospective study between 2004 and 2013. A total of 156 patients who
operated liver hydatid cyst and presented with persistent drainage of
bile from lodge drain after surgical intervention were included in this
study. Patients divided in two groups according to cyst localization in
liver. Group 1 (n=96) right side localized cysts, Group 2 (n=60) left
side localized group. A postoperative persisting bile leak was described
as the continuous bile discharge from lodge drain after 10 days [8]. The
patient records were reviewed, and the data results were recorded on a
standard form. This included age, sex, location, whether the cyst was
primary or recurrent, cyst number (single or multiple), cyst size, daily
fistula output, stages according to Gharbi’s classification [9], time to
closure of the biliary fistula, complications, mortality, laboratory and
radiologic findings. All patients underwent a full blood cell count, liver
function tests (alkaline phosphatase-ALP, γ-glutamyl transferase-GGT,
alanine aminotransferase-ALT, aspartate aminotransferase-AST, lactate
dehydrogenase-LDH, total bilirubin and direct bilirubin) before
surgery. Diagnosis was detected by ultrasonography and computed
tomography. Postoperative mortality was defined as death occurring in
the time prior to discharge from the hospital. Fistula with an output
above 300ml/d was described as high output [4]. ERCP procedure was
done for all patients because of biliary fistula after surgery. In addition
to this conditions liver hydatid cyst were evaluated for peripheral and
central location according to fistula flow and the time of fistula closure.

Statistical analysis
Data were analyzed by using SPSS for Windows 15.0. Results are

presented as mean (standard deviation) and frequencies (percent).
Student’s t and Mann Whitney U tests were used to evaluate the
differences between groups for measured variables and the chi square/
Fischer’s exact test were used for categorical variables. A p value less
than 0.05 were considered significant.

Results
A total of 156 patients who underwent surgery for hydatid cysts

localized to the liver and persistent drainage of bile were included in
this study. All surgeries were conservative, including unroofing of the
cyst by partial pericystectomy and cavity management. There were 96
patients in group 1 and 60 patients in group 2. Patient demographics
and postoperative clinical outcomes are outlined in Table 1. Of the 156

patients, 140 patients had single cyst and the remaining 16 patients
had multiple cysts.

Group 1 (n=96) (Right
Lobe)

Group 2 (n=60) (Left
Lobe)

P

Age (years) 41.7(16-75) 43.4 (18-80) p>0.05

Gender (F/M) 46/50 23/37 p>0.05

Fistula Closure time
(day)

19(5-98) 25 (4-90) p<0.05

Fistula output (ml) 294cc (100-800) 351cc (200-1000) p<0.05

Complications* 4 2 -

Mortality 0 0 -

Table 1: Patient characteristic and postoperative clinical
situations.*Complications: 5 mild bleeding, 1st ent dislocation

Cyst Features Group 1
(n=96)

Group 2
(n=60) Overall P

1Cyst size (cm) 9.5(6-20) 8.6 (5-15) p>0.05

Single 84 56 140

Multiple 12 4 16 p<0.05

Primary 85 53 138 p>0.05

Recurrent 11 7 18 p>0.05

2Classification of Hydatid Cyst

Type 1 2 - 2

Type 2 20 13 33

Type 3 41 26 67

Type 4 33 21 54

Type 5 - - -

Table 2: Features and classification of the hydatid cyst in 156 patients.
Note: 1In patients with multiple cysts, the biggest cyst was considered
for localization and cyst size, 2According to Gharbi’s classification

In group 1 multiple cysts was more than in group 2. There were
significant differences between the groups p<0.05. The total number of
cysts was 182 in 156 patients. Moreover, 138 patients had primary cyst
and the rest 18 patients had recurrent cyst. The liver is divided into two
lobes according to Couinaud’s nomenclature [10]. The cysts were
located mostly in the right lobe (96 patients), followed by the left lobe
(60 patients). In group 1 cyst size mean 9.5 cm (min 6- max20) and in
group 2 cyst size 2 mean 8.6 (min 5- max 15). While 144 (92%)
patients had single cyst, 12 patients (8%) had multiple cysts. Features
and classification of the hydatid cyst in 156 patients were presented in
Table 2. Our data shows that the most laboratory findings were ALP
and GGT levels associated with intra-biliary rupture. The level of ALP
was high in group 1 55 patients (57.3%), in group 2 48 patients (80%)
and GGT was found high in group 1, 30 patients (31.2%), in group 2,
21 patients (35%). When compared the groups for ALP level, in group
2 higher than in group 1 (p<0.05). The patients preoperative radiologic
and laboratory finding data is given in Table 3. In addition, we
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compared liver cyst localization of patients according to peripheral and
central placed. While Mean fistula closure time 15 days in peripheral
posterior group, 21 days in peripheral lateral group. On the other hand
central anterior and central medial groups fistula closure time were 20
days and 28 days, respectively. There were significant differences
between the groups p<0.05. When we compare the groups for fistula
output and cyst size we could not determine significantly differences in
each group. The data is given in Table 4.

Laboratory Factors Group 1 (n=96) Group 2
(n=60)

P

ALT level>55U/L 10 (10.4%) 8 (13%) p>0.05

AST level>37U/L 8 (8.3%) 6 (10%) p>0.05

ALP level>120U/L 55(57.3%) 48 (80%) p<0.05

GGT level>50U/L 30 (31.2%) 21 (35%) p>0.05

Total bilirubin
level>1.2mg/dl

9 (9.4%) 7 (11.7%) p>0.05

Direct bilirubin
level>0.2mg/dl

8 (8.3%) 6 (10%) p>0.05

Radiologic Findings

Dilated intrahepatic bile
duct

26 (27%) 17 (28.3%) p>0.05

Dilated right + left
intrahepatic bile duct

3 (3.1%) 4 (6.6%) p>0.05

Dilated extrahepatic bile
duct

11 (11.5%) 8 (13.3%) p>0.05

Dilated intrahepatic+
extrahepatic bile duct

14 (14.6%) 9 (15%) p>0.05

Overall 54 (56.3%) 37 (61.6%) p>0.05

Table 3: Performance of laboratory and radiologic factors associated
with intrabiliary rupture according to preoperative assessment.

Localization Peripheral Central

Group 1

Posterior

( n=29)

Group 4

Lateral

(n=14)

Group 2

Anterior

( n=67)

Group 3

Medial

(n=46)

P

Fistula output (ml)1 284cc

( 100-600)

386cc

(100-950)

299cc

(80-1000)

342cc

(100-700)

p>0.0
5

Fistula Closure
time1 (day)

15

(5-33)

21

(4-90)

20

(5-98)

28

(5-90)

p<0.0
5

Cyst size (cm) 9,3

(5,5-15)

8,1

(6-12)

9,5

(6-20)

8,9

(5-20)

p>0.0
5

Table 4: Liver cysts compared according to peripheral and central
placement.

None of the patients were undergone a preoperative ERCP.
Endoscopic sphincterotomy was performed in majority of the patients.
Hydatid membranes and daughter cysts were removed with a dormia

basket or balloon, if they were observed during ERCP. Biliary stenting
was added mostly in patients with relatively higher fistula output. The
overall success rate was 100%. Results of ERCP treatment are given in
Table 5. Mean fistula closure time in group 1, 19 days; in group 2, 25
days. There were significant differences between the groups p<0.05.
Mean daily fistula output was 294 cc (range 100-800 cc) in Group 1,
351 cc (range 200-1000 cc) in Group 2, respectively. The daily fistula
output was higher in group 2 than in group 1 p<0.05. Complications
were seen in 5 patients and were mild bleeding [11,12]. All patients
were treated medically. In group 2, stent placement was ineffective in 1
patient because of over insertion in the bile duct, stent was withdrawn.
No mortality was observed in our study. Major biliary communications
between the cyst and the right hepatic ducts were seen in 42 (43.7%)
patients and communications with the left hepatic ducts in 31 (51.7%)
patients according to ERCP procedure.

Group 1 (n=96)

(Right Lobe)

Group 2 (n=60)

(Left Lobe)

Total

Only Sphincterotomy 45 29 74

7F Stent 11 7 18

10F Stent 39 23 62

Nasobiliary Stent 1 1 2

Table 5: Results of ERCP treatment in patients with cystobiliary fistula.

Discussion
Direct communications with bile ducts are usually asymptomatic

and result in postoperative biliary fistulas after hydatid liver surgery
[13]. Cystobiliary communications that occur after rupture of the cysts
into the bile ducts can be minor or major. Minor communications are
usually asymptomatic, revealed postoperatively by biliary leakage,
whereas major communications cause obstructive jaundice and
cholangitis [14]. Although there are so many articles about hydatid
disease in the literature, there are limited studies about relationship
with cyst localization and treatment option [15-17]. In our study, we
analysed postoperative biliary fistula cases after hydatid cyst operations
in the last 9 years and we suggested that treatment modality (Figure 1).

Hydatid cysts usually are located in the right lobe of the liver
[18,19]. In our study, 96 (61.5%) patients with hydatid cyst localized in
the right lobe (group 1), 60 (38.5%) patients with hydatid cyst localized
in the left lobe (group 2) of liver. USG is the most suitable method for
diagnosis of hydatid cyst. It is helpful for providing essential
information about the location, number, size, and type of cysts, the
condition of the intrahepatic and extrahepatic biliary system [18,19].
We performed USG and CT in our patients to obtain additional
information about the hepatic cyst. In this study, the most common
radiologic finding was dilated intrahepatic bile duct in 26 patients
(27%) and in 17 patients (28.3%) in group 1 and 2, respectively. If the
hydatid cyst localized central of the liver (right anterior and left medial
segment), left and right dilated intrahepatic bile duct may seen.
Kayaalp et al. [15] in a series of 113 patients showed that the location
of the hydatid cyst near the hilum is a risk factor for the development
of a cystobiliary communication and cavity-related complications. We
found both dilated (left and right lobe) intrahepatic bile duct in group
1, 3 patients (3.1%) and in group 2, 4 patients (6.6%). We thought that
total of 91 patients (58%) could be associated with intrabiliary rupture
according to radiologic findings preoperatively. However, the size of
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the cyst is as important as its localization in the development of
biliary-cystic communication [1]. Size of the cyst was recognized as a
predictive factor in the development of biliary-cystic communication.
In literature, suggested size >10 cm plays a role in occurrence of a
cystobiliary communication [20,21].

Figure 1: The suggested algorithm for management of external
biliary fistula after hydatid surgery (ES: endoscopic
sphincterotomy).

Cholestatic enzymes, such as alkaline phosphatase and GGT, can be
mildly elevated in about one third of cases, however especially in
patients with biliary involvement. Elevated bilirubin levels (>1 mg/dL)
with elevated alkaline phosphatase and GGT levels almost always are
diagnostic of cystobiliary communications [14]. Atli et al. show that
elevated liver function test results (ALT, AST, ALP, GGT, total bilirubin
and direct bilirubin levels), a large cyst diameter, the presence of
ultrasographic findings and type 4 cyst on USG were the significiant
clinical factors associated with the presence of a frank intrabiliary
rupture on univariate analysis [22]. We also found that the fistula of
the left side localized cysts more persistence to heal than the right side
fistulae p<0.05. According to liver anatomy, left intrahepatic bile duct
is longer than right intrahepatic bile duct and also left hepatic bile duct
placed in parallel to left hepatic lobe. We consider that due to the this
anatomic placement, liver hydatid cyst that located on the left lobe
(especially segment III and IV) may be major connected with common
bile duct, more frequently. In consequence of the shortness of the right
common bile duct, the possibility of the major communication with
right located cyst hydatid and common bile duct seems lower than the
left located cyst hydatid. In addition to this explanation, right common

bile duct split up segmenter bile ducts earlier. In our experience we
determined the contrast liquid leakage parallel to main bile duct on the
left located cyst hydatid while contrast leakage was seen generally on
the seconder bile ducts in right located cyst hydatid. For this reason,
we thought that the left located cyst may resistant to spontaneous
closure after the liver hydatid surgery.

Surgery is an important treatment option for patients with hydatid
disease. Operative options include pericystectomy and hepatic
resection or simply unroofing the cyst and treating the residual cavity
[16,17]. Postoperative mortality and morbidity of hydatid cyst
associated with biliary tract is very high. For that reason it is very
important to detect such cyst associated with biliary tract during
operation. The first step of the treatment is intraoperative detection of
connection with cyst and biliary tract. At this stage, associated biliary
tract fistula repair is an important step in preventing the development
of postoperative biliary fistula. When the cyst cavity is opened, we can
detect connection of biliary tract and cyst by the presence of bile in the
cavity or inspections after removal of the daughter vesicles inside the
cavity. The second step is management of the biliary fistula after
surgery for hydatid cyst. Biliary fistula can be detected by drains which
are placed in the operation in the early postoperative period. During
the postoperative period, ERCP can help to clarify the causes of
ongoing or recurrent symptoms or laboratory abnormalities, may help
to resolve the obstruction or cholangitis due to residual material in
biliary ducts, and may provide the chance to manage postoperative
external biliary fistulae (Level 4, Grade C) [23]. Patients with bile
fistula are followed by the amount of leakage. Follow-up time is
depends on experience of surgeon and amount of bile leakage. In
literature, waiting time for intervention after hydatid surgery with
external biliary surgery is 10 days [8]. The optimal endoscopic
approach for managing external biliary fistula after hydatid surgery
remains unanswered. According to our experience in this and previous
studies [24], if localization of hydatid cyst is in the central of liver
[anterior segment [5,8], medial segment [4]] and fistula output is >300
ml/day, we suggest early intervention and to place 10F stent into main
duct. However, in a study conducted in our clinic observation
previously, we compared between sphincterotomy and stents (7F and
10F) on affect of biliary fistula. Stent diameter 10F was found to be
proportional to the duration of fistula closure time [24]. Large and
centrally located cysts are seen risky for development of biliary fistula.
Biliary fistula after hydatid cyst operation usually close spontaneously
without any intervention [25,26]. The possibility of closing the fistula is
correlated with peripherally located cysts, cyst diameter less than 8 cm
and below 300 cc/day of bile leakage. We recommended that early
ERCP and stenting should be performed if high fistula output (≤ 300
cc/day) and central localization (both right and left lobe) were
observed after hydatid cyst surgery. The suggested algorithm for
management of external biliary fistula after hydatid surgery was given
in Figure 1.

In conclusion, left lobe placement cysts with external biliary fistula
had more persistence to close than right lobe placement cysts after
surgery. We suggest to perform earlier ERCP procedure, if localization
of hydatid cyst is in the central and fistula output is >300 ml/day. As a
result, the choice of the therapeutic modality should depend on patient
characteristics and endoscopist’s expertise.
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