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ABSTRACT
BACKGROUND: Biliary fistula is one of the most common complications of liver and biliary tract surgeries. Endoscopic retrograde
cholangiopancreatography (ERCP) is used for the diagnosis and treatment of biliary fistulas. In this study, we aimed to analyze the
contribution of ERCP in this regard.
METHODS: Patients who underwent ERCP for biliary fistulas following liver and biliary tract surgery between January 2012 and
December 2017 were included in this study. The demographic characteristics of the patient, surgical procedure, localization of the
biliary fistula, classification of biliary duct injury, and success of ERCP were retrospectively evaluated.
RESULTS: In total, 90 patients (37 male and 53 female) with a diagnosis of biliary fistula underwent ERCP. Common biliary duct
(CBD) cannulation was achieved in 87 patients using ERCP. In five patients, the proximal part of the biliary tract was not visualized, and
complete injury of CBD was considered. In ERCP, contrast extravasation was detected in the cystic duct in 44 patients: CBD, eight
patients; liver bed, four patients; hepatic duct bifurcation, two patients; the right hepatic canal, seven patients; and the left hepatic
canal, two patients.
CONCLUSION: ERCP is an effective method for the diagnosis and treatment of biliary diseases. The diagnosis and treatment of
postoperative biliary fistulas with ERCP reduces surgery cost, morbidity, and mortality.
Keywords: Biliary fistula; biliary stents; ERCP.

INTRODUCTION
Many complications occur following liver and biliary tract
surgeries, which includes that wound site infections, iatrogenic vascular and biliary injuries, and anastomotic leakage.
Generally, the biliary injuries are iatrogenic and may be noticed during operation or in the postoperative follow-up
period. Most of the iatrogenic biliary tract injuries cannot
be detected during surgery.[1] Concerning mortality and
morbidity, perioperative noticeable biliary injuries are more
advantageous concerning managing the complication than
those observed in the postoperative period.[2,3] Biliary fistula
most commonly occurs after cholecystectomy. The rate of
biliary tract injuries observed during laparoscopic cholecystectomy is higher than that open cholecystectomy.[4,5] The

incidence of biliary injury in laparoscopic cholecystectomy
has been reported to vary from 0.5% to 0.9% in different
series.[6] Biliary fistulas can be observed following liver resections, surgical procedures for hydatid cysts, blunt and
penetrating liver injuries, and liver biopsies. Other causes includes that liver transplantation with biliary duct anastomosis and surgical interventions for periampullary tumors. The
time, patient’s condition, radiological and laboratory findings
of biliary fistulas play an important role in the treatment
strategy. Endoscopic retrograde cholangiopancreatography
(ERCP) is an advanced endoscopic method used for the diagnosis and treatment of biliary tract and pancreatic diseases.
This study aims to evaluate the contribution of ERCP in the

Cite this article as: Çolak Ş, Gürbulak B, Gök AFK, Çakar E, Bektaş H. Endoscopic treatment of postoperative biliary fistulas.
Ulus Travma Acil Cerrahi Derg 2020;26:103-108.
Address for correspondence: Bünyamin Gürbulak, M.D.
İstanbul Eğitim ve Araştırma Hastenesi, Genel Cerrahi Kliniği, 34090 Fatih, İstanbul, Turkey
Tel: +90 212 - 488 30 25 E-mail: bgurbulak@gmail.com
Ulus Travma Acil Cerrahi Derg 2020;26(1):103-108 DOI: 10.14744/tjtes.2019.63667 Submitted: 31.01.2019 Accepted: 15.03.2019 Online: 02.01.2020
Copyright 2019 Turkish Association of Trauma and Emergency Surgery

Ulus Travma Acil Cerrahi Derg, January 2020, Vol. 26, No. 1

103

Çolak et al. Endoscopic treatment of postoperative biliary fistulas

diagnosis and treatment of patients admitted because of the
biliary fistulas.

MATERIALS AND METHODS
This study included 90 patients who were diagnosed with
biliary fistula following cholecystectomy or hepatobiliary
surgery and had undergone an ERCP procedure in our endoscopy unit between January 2012 and December 2017.
The patients were informed about biliary fistulas, treatment
options, and ERCP complications; they were evaluated by an
anesthesiologist based on the American Society of Anesthesiologists score. The type of sedation and dosage of medication
were determined and administered under the control of the
anesthesiologist. Age, gender, type of surgery, postoperative
period, physical examination findings, and daily drainage (cc)
of bile were recorded. Data regarding the cannulation rates
of the common biliary duct (CBD) and pancreatic duct, location of the contrast extravasation, type of injury, filling defects in CBD, endoscopic treatment method, type and size of
the endobiliary stents were recorded.
In the postoperative period, the type and time of radiological
imaging were determined based on the amount of biliary fistula. A daily volume of 500 cc of biliary drainage was accepted
as a threshold value based on the classical fistula flow definition. If the fistula flow rate and biochemical values were high,
the patient was evaluated by upper abdominal magnetic resonance (MR) and MR cholangiography. If the fistula flow was
low and continued for a few days, the patient was evaluated
by abdominal ultrasonography (USG), and ERCP was performed. Fistulas were classified based on the level of contrast
extravasation in ERCP. The Strasberg classification was used
for iatrogenic biliary injuries during cholecystectomy (Table
1). The treatment of patients was planned according to this
classification. Preoperative anatomic localization, diameter,
and type (based on the Gharbi classification) of the cyst were
Table 1.

Informed consent was obtained from all the patients included
in this study. The study was conducted, and data were collected according to the ethical principles of the Declaration
of Helsinki.

Statistical Methods
Descriptive statistical methods, such as mean ± standard deviation and/or median (minimum–maximum) and frequency
and percentage, were used for data evaluation. The statistical
analysis was performed using the Statistical Package for Social
Sciences (SPSS®) software package for Windows, version 17.0
(SPSS Inc., Chicago, Illinois, USA).

RESULTS
A total of 90 patients comprising 37 (41.1%) males and 53
(58.9%) females were admitted to the endoscopy unit with
the diagnosis of postoperative biliary fistula. Overall, 54 patients were referred from other centers, and 36 patients
were operated in our clinic. Biliary drainage was noted in 85
patients upon admission. The clinical symptoms of the patients most commonly included biliary fistula in 77 (85.5%)
patients, abdominal pain in 46 (51.1%), jaundice in 25 (27.7%),
biloma in 10 (11.1%), and peritonitis in three (3.3%). While
65 patients had normal liver function tests, 25 had elevated
cholestasis enzymes and bilirubin levels.
CBD cannulation was achieved in 87 of patients but; it was
not succesfully in two of patients because of pyloric stenosis

Strasberg classification

Type		Patients (n)		
Female

104

recorded in patients who underwent hydatid cyst surgery.
The endoscopic treatment was considered successful if the
cessation of biliary fistula and radiological, clinical, and laboratory findings of the patient were improved folllowing the
ERCP. Multiple ERCPs were performed for stent removal in
patients and for those who developed a biliary stricture.

%

Definition

Male

A

26		

22

70.5

B

–		

–

–

Cystic duct or small biliary ducts in the liver bed

C

–		

–

–

Transection without ligation of the aberrant right hepatic duct

D

9		

6

22

Lateral injury to the major bile duct

Occlusion of the aberrant right hepatic duct

E1

3		

2

7.3

Transection >2 cm from the hilum

E2

–		

–

–

Transection <2 cm from the hilum

E3

–		

–

–

Transection in the hilum

E4

–		

–

–

Separation of major ducts in the hilum

–

Type C injury plus injury in the hilum

E5

–		

–

Total

38		

30
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Table 2.

Table 4.

Age, gender, and ASA classification of patients

Patient, n (%)

Female

Male

53 (58.9)

37 (41.1)

50.47

55.02

Age (years)
Cannulation of CBD, n (%)

Biliary stricture, multiple ERCPs, and stenting
Female

Male

Total

CBD

2

2

4

Dilatation

1

2

3/4

52 (98.1)

35 (94.6)

Multiple stenting

1

2

3/4

ASA I

45

25

SEMS

1

2

3/4

ASA II

7

9

Bifurcation

1

0

1

ASA III

1

1

Dilatation

1

0

1/1

Stenting

1

0

1/1

Right hepatic duct

2

1

3

Dilatation

1

1

2/3

Stenting

1

1

2/3

ASA: American Society of Anesthesiologists; CBD: Common biliary duct.

Table 3.

Patients and ERCP procedures

Hydatid cyst
Daughter cyst in CBD
ES/stenting
Hepatectomy
ES/stenting
Metastasectomy
ES/stenting
Liver trauma
ES/stenting
Cholecystectomy
ES/stenting
Stone in CBD
Choledochotomy
ES/stenting

Female

Male

Total

5

3

8

2

0

2

5/2

3/1

8/3

1

2

3

1/1

2/0

3/1

0

1

1

0/0

1/1

1/1

0

1

1

0/0

1/0

1/0

47

29

76

43/37

26/17

69/54

7

9

16

0

1

1

0/0

1/1

1/1

ES: Endoscopic Sphincterotomy; ERCP: Endoscopic retrograde cholangiopancreatography; CBD: Common biliary duct.

and in one patient because of technical reasons. The biliary
tract was normal, and no contrast extravasation detected in
seven patients (Table 2). ERCP was performed in 76 (84.4%)
patients following cholecystectomy, eight (8.8%) patients following hydatid cyst surgery, three patients following hepatic
resection, one patient following metastasectomy, one patient
with penetrating liver injury, and one patient with choledocholithiasis (Table 3).
While the distal biliary tract was imaged in five patients, the
visualiation of the proximal part of it could not be imaged,
and complete injury of CBD was considered. These five patients subsequently underwent percutaneous transhepatic
biliary drainage under the guidance of USG.
In ERCP, extravasation of the contrast medium was detected
in the cystic duct in 44 patients: CBD in eight, liver bed in
Ulus Travma Acil Cerrahi Derg, January 2020, Vol. 26, No. 1

SEMS: Self expandable metallic stent; ERCP: Endoscopic retrograde cholangiopancreatography; CBD: Common biliary duct.

four, hepatic duct bifurcation in two, the right hepatic canal in
seven, and the left hepatic canal in two patients. Following hydatid cyst surgery, biliary fistula was present in eight patients,
six fistulas were from the right hepatic lobe and two from
the left hepatic lobe. According to the Gharbi classification,
in the preoperative period, seven patients were classified as
type 3 and one as type 2.
Endoscopic sphincterotomy (ES) was not performed in
three patients which could not be cannulated and in five
patients with complete CBD injury. Eighty-two patients underwent ES and 59 underwent biliary stenting. Stents were
removed in an average of 65 days (18–360 days). A biliary
stricture developed in eight patients who had lateral injuries
of the main biliary duct, which improved with a biliary stent.
These patients underwent ERCP 3 to 7 times for the stricture. Plastic stents were used in seven patients, and self-expendable metallic stents (SEMS) were used in three patients
(Table 4).
In our study, the most common biliary fistula was from the
cystic duct and gallbladder bed following cholecystectomy.
Low flow biliary fistula was detected in 67 (74.4%) patients.
The Strasberg Type A biliary duct injury was found in 48
(70.5%) patients. Succesfully teratment was achieved for biliary fistulas in 79 (88.8%) of patients who underwent ERCP.

DISCUSSION
Biliary fistulas can be observed in many procedures involving
the liver and bile ducts. There is a correlation between biliary
fistula and the operation. For example, the biliary fistula rate
varies from 3.6% to 10% following hepatectomy, and the rate
of biliary fistula has been reported to be 8% in hepaticojejunostomy with pancreaticoduodenectomy.[7,8] The rate of biliary fistula and stricture were reported to be 8.5% and 14.7%, respectively, after liver transplantation.[9] The rate of the biliary fistula
105
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is reported to be 5% to 63% following hydatid cyst surgery[10,11]
and 0.5% to 21% following liver trauma.[12,13]
The incidence of biliary injury in laparoscopic cholecystectomy has been reported to vary between 0.5% to 0.9% in
different series. The first laparoscopic cholecystectomy was
performed by Erich Mühe in 1985.[14] The rate of biliary injury is higher in laparoscopic cholecystectomy than open
cholecystectomy because of the 2-dimensional appearance
and a longer learning curve.[15] According to the principles
of “critical view of safety,” the dissection of the Calot’s triangle should be carefully performed, and the gallbladder should
be released from the liver bed. The cystic duct and artery
should not be clipped and divided when the critical view of
safety is not anatomically achieved.[16,17] The mechanisms of
these biliary tract injuries in laparoscopic cholecystectomy
are well-defined. The most common condition is that the
main biliary and cystic ducts cannot be identified because of
the inability to dissect the Calot’s triangle. This condition can
be because of the congenital anatomical anomalies as well as
severe adhesion caused by inflammation, obesity, and gallbladder neoplasm.[18–21] Factors related to the skill and experience
of the surgeon include unnecessary dissections of the Calot’s
triangle, use of cautery near the biliary ducts, and excessive
traction of the gallbladder.[22] Biliary fistulas can be observed
after cholecystectomy because of the extra biliary ducts that
directly opened to the gallbladder; Oddi sphincter dysfunction without biliary duct injury or various type of injuries in
the biliary tract. If a biliary fistula occurs after a biliary duct
injury, it may lead to a biliary duct stricture after recovery.
The management of this complication is quite difficult for
physicians.[23] Biliary tract injury can be simple and treatable
with a minimally invasive approach, such as ERCP, or may require a complex surgery because of high flow biliary fistula.
Common symptoms of biliary fistulas include biliary drainage,
abdominal pain, jaundice, fever, acid, and bilomas. Although
most biliary fistulas are observed in the first week following
surgery, this period may be extended up to three months.[24]
Radiological methods, such as USG, computerised tomography, MR cholangiopancreatography, can be used to evaluate
the biliary fistulas. ERCP was first used as a diagnostic tool in
1968. The first biliary stent was used in a patient with jaundice in 1980.[25] Thus, ERCP was used from the diagnosis to
treatment stages. Recently, ERCP has an important role in the
treatment of complications of surgery. The main functions of
ERCP in biliary fistulas are to decrease the pressure in the
biliary tract using sphincterotomy or biliary stents, prevent
biliary leakage into the abdominal cavity, and direct the bile to
the bowel lumen, which reduces the mortality and morbidity
rates by protecting patients from localized and generalized
peritonitis. The treatment approach in ERCP is determined
by the type and localization of fistula in cholangiography, the
amount of fistula (cc), stone and stricture associated with
the injury. The most successful treatment of biliary fistulas
is achieved through ERCP for the type of Strasberg A–D injuries. The most common cause of biliary fistulas was chole106

cystectomy because of cholelithiasis in 76 patients (84.4%).
Four of these patients had a conversion from laparoscopic to
open surgery. Choledocholithiasis was detected in 16 (21%)
of the 76 patients. This finding may be because of spontaneous passage of stone to CBD before the procedure or
because these patients may have secondary Oddi sphincter
dysfunction. The second most common cause was hydatid
cyst surgery in eight (8.8%) patients. Only two of these patients were detected with daughter cysts in CBD, which were
extracted using ERCP. Hepatic resection was present in four
(4.4%) patients. One patient (1.1%) had penetrating liver injury, and one (1.1%) patient underwent choledochotomy for
choledocholithiasis. In the patient who underwent choledochotomy, closure of the fistula failed because of a stricture in
distal choledochotomy one month following the operation.
A biliary stent was placed after sphincterotomy, and multiple
dilatations were performed because of the stricture.
In our study, the most common location for biliary fistula was
the cystic stump and gallbladder bed after cholecystectomy.
Low flow biliary fistula was detected in 67 (74.4%) patients.
The Strasberg Type A bile duct injury was found in 48 (70.5%)
patients.
Eighty-two (91.1%) patients underwent sphincterotomy, and
59 (65.5%) patients underwent biliary stenting. Eight patients
with an injury of the right hepatic duct and two patients with
an injury of bifurcation had 8.5 French 12-cm plastic biliary
stents placed in both the right and left main hepatic ducts.
For the other patients, 10 French 10-cm plastic biliary stents
were used.
Animal studies that evaluated the pressure gradient between
CBD and the duodenum after sphincterotomy or stenting
and have shown that the intrabiliary pressure was more effectively decreased in the stenting group than the ES group.
[26]
Other clinical and experimental studies have shown that
biliary stenting with ES is more effective than ES alone in
reducing the Oddi sphincter pressure.[27,28]
The efficacy of ERCP in biliary injuries, leading to biliary fistulas, is reported to be 85%–95%.[29,30] The efficacy of ERCP
in postoperative biliary fistulas was 88.8% in our series. Data
regarding the stricture formation of the bile duct after the
improvement of injuries are limited. In our series, 28 patients
had major biliary tract injuries. Fifteen of these patients had a
lateral injury of CBD, and these patients were treated without complications by ERCP. In eight of these patients, a stricture developed in CBD. For these patients, multiple dilatations and plastic biliary stenting were performed, and SEMS
were used in two patients.
In conclusion, postoperative biliary fistulas are complications
that may be associated with high mortality and morbidity. Our
experiences showed that ERCP was an effective method for
diagnosing and treating the biliary fistulas following surgery.
Ulus Travma Acil Cerrahi Derg, January 2020, Vol. 26, No. 1
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ERCP assists in managing the biliary duct strictures, prevents
additional operations, and offers significant advantages concerning mortality, morbidity, and cost.
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ORİJİNAL ÇALIŞMA - ÖZET
OLGU SUNUMU

Ameliyat sonrası safra fistüllerinin endoskopik tedavisi
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AMAÇ: Safra fistülü, karaciğer ve safra yolu ameliyatlarında en sık görülen komplikasyonlardan biridir. Endoskopik retrograd kolanjiyopankreatografi
(ERCP) biliyer fistüllerde tanı ve tedavi amaçlı kullanılır. ERCP’nin biliyer fistüllerin tanı ve tedavisinde katkısını analiz etmeyi amaçladık.
GEREÇ VE YÖNTEM: Bu çalışmaya Ocak 2012–Aralık 2017 tarihleri arasında karaciğer ve safra yolu ameliyatlarını takiben gelişen safra fistüllerinde
ERCP uygulanan hastalar dahil edildi. Hastaların demografik özellikleri, cerrahi prosedür, safra fistül lokalizasyonu, safra yolu yaralanmasının sınıflandırılması ve ERCP başarısı geriye dönük olarak değerlendirildi.
BULGULAR: Toplam 90 hastaya (37 erkek ve 53 kadın) biliyer fistül tanısı ile ERCP uygulandı. ERCP ile 87 hastada ortak safra kanalı (CBD) kanülasyonu sağlandı. Beş hastada, safra yollarının proksimal kısmı görüntülenemedi ve ortak safra kanalının tam kat yaralanması düşünüldü. ERCP’de,
44 hastada sistik kanal, sekiz hastada ortak safra kanalı, dört hastada karaciğer yatağı, iki hastada hepatik kanal bifürkasyon, yedi hastada sağ hepatik
kanal ve iki hastada sol hepatik kanal düzeyinde kontrast ekstravazasyonu tespit edildi.
TARTIŞMA: Endoskopik retrograd kolanjiyopankreatografi biliyer hastalıkların tanı ve tedavisinde etkili bir yöntemdir. ERCP ile tanı konabilen ve
tedavi edilebilen ameliyat sonrası biliyer fistüllerin tedavisi hastaları morbidite, mortalite ve cerrahi maliyetlerinden kurtarır.
Anahtar sözcükler: Biliyer stentler; ERCP; safra fistülü.
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