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INTRODUCTION:
The main cause of noniatrogenic injury to the biliary system is trauma. 
Bile leaks can result from penetrating injury, such as gunshot (GSW) or 
knife wounds, or from blunt trauma, such as motor vehicle  accidents 
or fall from height. The incidence of bile leaks following hepatobiliary 
trauma ranges from 0.5 to 21% depending on the criteria and methods 
used to diagnose the bile leak [1–3]. Following blunt or penetrating 
abdominal trauma, there can be signicant damage to the biliary tract 
with severe injuries (grades III– VI) leading to an intrahepatic biloma, 
intraperitoneal leakage of bile, hemobilia and bilhemia, and intra-
abdominal abscess [1]. There is no consensus on the treatment of 
traumatic bile leaks and decisions are often based on extent and 
mechanisms of injury, associated organ injuries and local expertise.
 
Regardless of the etiology, bile leaks can be a considerable cause of 
morbidity in aficted patients. Unstable patients, as well as those with 
a penetrating injury, require laparotomy in conjunction with less 
invasive techniques. Hemodynamically stable patients with blunt 
hepatic trauma can be managed nonoperatively which has become the 
treatment of choice over the past two decades [4]. In earlier years, the 
main treatment options were surgical. However, the treatment of bile 
leaks has evolved with improvements in technology and procedural 
techniques. 

The management of surgical bile leaks with therapeutic endoscopic 
retrograde cholan-giopancreatography (ERCP) is well-established [5, 
6]. However, the diagnosis of traumatic bile leaks can often be delayed 
and difcult. It has been suggested that posttraumatic bile leaks require 
more therapeutic procedures, patients have longer hospital courses, 
and higher hospital charges [7]. ERCP has been found to be a useful 
tool for the diagnosis and treatment of posttraumatic bile leaks, but 
data on outcome after therapeutic ERCP for traumatic bile leaks is 
limited [1, 3, 8, 9]. Several case reports and a case series in the surgical 
literature report that ERCP can be useful in the management of 
traumatic bile leaks [8]. A variety of endoscopic techniques have been 
used to manage bile leaks. These include biliary sphincterotomy alone, 
biliary stenting with or without sphincterotomy, and nasobiliary 
drainage with or without sphincterotomy. These methods share the 

common goal of de-creasing or eliminating the pressure gradient 
between the bile duct and duodenum, allowing preferential ow of bile 
from the duct into the duodenum instead of bile exiting the leak site. 
The absence of ongoing bile ow through the leak site allows the 
defect to heal [1, 8]. 

We conducted a retrospective case review to evaluate the role of ERCP 
in the manage-ment of patients who present with a bile leak after blunt 
abdominal trauma. 

Patients and Methods 
The prospectively recorded endoscopy data was reviewed to identify 
all patients who underwent ERCP for the management of traumatic 
bile leaks between March 2010 and March 2020. All patients who 
developed a posttraumatic bile leak were included, regardless of the 
mechanism of injury or the initial method of management (operative 
vs. nonoperative). 

All patients were admitted to the trauma service and were initially 
managed in the surgical intensive care unit. 30 out of 30 patients 
underwent surgical exploration with percutaneous drain placement. A 
bile leak was suspected when there was persistent drainage of bile 
through an intra-abdominal drain placed at surgery, after percutaneous 
drainage of a perihepatic uid collection,  or when a computed 
tomography (CT) scan revealed a subhepatic uid collection and bile 
leak was conrmed with the help of MRCP .
                         
Patients underwent ERCP in the endoscopy unit with the assistance of 
anesthesia, using a combination of midazolam and Ketamine. Once a 
bile leak was demonstrated on cholangiogram, a biliary 
sphincterotomy was performed routinely in all patients then a 7.0 Fr or 
8.0 Fr transpapillary biliary stent was placed. After the ERCP, 
surgically or percutaneously placed drains were removed after there 
was decreased or absent output from the drains. The patients were 
monitored daily after ERCP for 48 hr to asses for any complications 
and again in clinic 1–2 weeks after discharge. 

Endoscopic therapy was considered successful if there was absent  bile 
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ABSTRACT
Traumatic bile leaks often result in high morbidity and prolonged hospital stay that requires multimodality management. Data on endoscopic 
management of traumatic bile leaks are scarce. Our study objective was to evaluate the efcacy of the endoscopic management of a traumatic bile 
leak. We performed a retrospective case review of patients who were referred for endoscopic retrograde cholangiopancreatography (ERCP) after 
traumatic bile duct injury secondary to blunt trauma  (motor vehicle accident or fall from height) for management of bile leaks at our tertiary 
hospital. Thirty patients underwent ERCP for the management of a traumatic bile leak over a 10 year period. The etiology included blunt trauma 
from motor vehicle accident in 20 patients or fall from height accident in 10 patients. Liver injuries were grade III in 10 patient, grade IV in 20 
patients. All patients were treated by biliary stent placement, and the outcome was successful in 30 of 30 cases (100%). The mean duration of 
follow-up was 90 days. There were no ERCP-related complications. In our case review, endoscopic management with endobiliary stent placement 
was found to be successful and resulted in resolution of the bile leak in all 30 patients. Based on our study results, ERCP should be considered as 
rst-line therapy in the management of traumatic bile leaks.
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output from the drains. Failure of endoscopic therapy was dened as 
persistence of biliary drainage through the percutaneous drain or 
persistence of biloma on CT that necessitated additional interventions 
to manage the bile leak. All bile leaks had resolved and the previously 
placed endobiliary stent was removed after a period of 3 months.

To assess the long-term outcome, follow-up data were obtained by 
telephone contact with the patients, who were questioned specically 
about any evaluation or treatment of a recurrent bile leak, as well as 
complications, subsequent to their last endoscopic treatment. All 
patients or their immediate relatives provided informed consent for the 
procedure. 

RESULTS 
A total of 30 patients (all were age range 10–50 years), between March 
2010 to March 2020, underwent ERCP for a bile leak secondary to 
traumatic injury to the abdomen. All 30 cases were because of blunt 
trauma: MVA in 20 and 10 due to fall from height. Injuries were graded 
according to predened criteria [10] and were grade III (<3 cm 
parenchymal laceration) in 10 patient, grade IV (25–75% parenchymal 
disruption) in 20 patients. ERCP was successful in all patients. A 
biliary sphincterotomy was performed in all patients. Bile leaks were 
located in the right ductal system in 10 patients and in the left ductal 
system in 20. All the 30 patients underwent surgery for other associated 
injuries. Other associated injuries included lacerations to the spleen, 
diaphragm, kidney or major abdominal vessels, and hemothorax. 
Details on patient demographics and the nature of bile duct injury with 
location, interventions, and outcomes are shown in table 1. There were 
no documented post-ERCP complications. 

All patients had an endobiliary stent placed. All  the 30 patients were 
initially managed with surgery with subsequent ERCP with 
endobiliary stent placement. Follow-up ERCP done in all patients 
which revealed resolution of the bile leak and the stent was removed 
after a period of 3 months.

Of note, 10 of the 30 patients had delayed presentation of the bile leak. 
10 of the 30 patients developed bilious output from the surgically 
placed drain on postoperative day 8. 

Figure A arrow indicates the leak in the left ductal system.
Figure B arrow indicates stent placed in the left ductal system 
bridginging the leak.

DISCUSSION 
This study showed that ERCP with sphincterotomy and endobiliary 
stent placement is effective in the treatment of patients with major bile 
duct damage after hepatobiliary trauma. In our series, the resolution of 
a bile leak was seen in 100% of patients who underwent endobiliary 
stent placement and sphincterotomy. This data is supported by a recent 

study reported by Lubezky et al. [8], where ERCP with biliary 
sphincterotomy and stent placement was found to be effective in all 11 
patients who developed a traumatic bile leak. Also, in a study by 
Bridges et al. [9], resolution of a traumatic bile leak was seen in 90% of 
patients who underwent endobiliary stent placement. 

Biliary ductal injuries may not be seen on initial imaging or 
laparotomy and can therefore have an insidious presentation. The 
biliary injuries that result from hepatic trauma may be simple bile leaks 
into the lacerated liver, peritoneal cavity or pleural cavity or may result 
in biliary-vascular stulas. Bile leaks usually present several days after 
the initial trauma, with the patient complaining of abdominal pain, 
increasing abdominal distention, and ascites. presentation of bile leak 
can be delayed up to two weeks as was reported previously [11]. 

The biliary injury can be intrahepatic, extrahepatic or both. In our 
series all the 30 patients had injuries to the intrahepatic ductal system. 
10 of the 30 cases had involvement of the right intrahepatic ductal 
system. The other 20 cases involved the left intrahepatic ductal system. 
In previous series, the right intrahepatic ducts were the predominant 
sites of bile leaks following abdominal trauma [1, 9, 12]. Whether or 
not the location of the bile leak can predict treatment outcome is still 
unclear and cannot be elicited from our study or others. 

Hepatobiliary injuries can be complex and management remains a 
challenge to surgeons. Surgery has been the conventional treatment for 
posttraumatic bile leaks but can be difcult to perform due to a 
combination of adhesions, inammation, damaged liver parenchyma 
or the patient being a poor surgical risk. The most important factors that 
inuence survival in these patients are the associated injuries and the 
nature and the extent of liver injury [13]. It has been shown that liver-
related complications appear to be less frequent in patients managed 
without surgery than in those managed surgically [8–10]. 
Nonoperative management of bile duct injury is effective with success 
rate ranging from 90 to 94%. In ourseries, the resolution of bile leak 
was seen in all patients following endoscopic treatment. The success 
rate of therapeutic endoscopic intervention ranges from 90 to 100% [1, 
8, 9, 12]. Sugiyama et al. [3] reported healing of bile leaks in 5 of 6 
patients after therapeutic ERCP. In a series by Bajaj et al. [14], 
therapeutic ERCP was successful in 8 of 9 (89%) patients for managing 
posttraumatic bile leaks. Bridges et al. [9] reported healing of bile leaks 
in 9 of 10 (90%) patients after biliary stenting. Hence, an ERCP is both 
of diagnostic and therapeutic benet in these patients. 

In the present series, resolution of bile leak was documented on repeat 
ERCP which was done 12 weeks after initial ERCP. Sharma et al. [12] 
documented resolution of bile leak after 8.5 days (range 3–30 days) of 
endoscopic interventions. In a series by Singh et al. [1], bile leaks 
closed in 15.76 days in patients who had undergone sphincterotomy, 
and in 12.14 days in patients without sphincterotomy. Lubezky et al. 
[8] reported resolution of bile leaks in 6–7 days (range 5–10 days) after 
ERCP. Sugiyama et al. [3] reported healing of bile leaks after 1–7 days 
of ERCP. Bajaj et al. [14] reported time to resolution of bile leak after 
ERCP as 7.4 days (range 2–17 days). 

We routinely perform biliary sphincterotomy and endobiliary stent 
placement for the management of a bile leak. There were no 
complications related to endoscopic sphincterotomy. There are, 
however, several studies that clearly demonstrate the efcacy of biliary 
stent placement alone in this cohort of patients [3]. Other series support 
our combined approach of endoscopic sphincterotomy and stenting for 
management of bile leaks following hepatic trauma [8, 9, 12]. In major 
leaks it is unlikely that sphincterotomy alone can seal the leak [15]. 

The ideal length of time for stenting is not known. It has varied from 3 
to 8 weeks in previously published reports [1]. We removed the stents 
after an interval of 12 weeks. 

Follow-up in our patients ranged from 90 to 150 days. None of our 
patients showed evidence of post-ERCP complications. In a study by 
Sugiyama et al. [3] on long-term follow-up, there were no late 
complications after endoscopic treatment. In the series by Sharma et al. 
[12], after a mean follow-up of 33 months, there were no complications 
and all the patients remained asymptomatic. 

The limitations of this study include the retrospective case series 
design as well as the small number of subjects included in the series. 
This particular cohort is small in the general population, and thus these 
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procedures are rarely undertaken. The follow-up was also short and 
thus some long-term complications from ERCP could have occurred. 

In summary, this study demonstrated the efcacy of ERCP with 
sphincterotomy and endobiliary stent placement in the management of 
patients with extensive traumatic hepatic injury with intrahepatic bile 
leaks. The severity of an injury and the site of a bile leak do not 
preclude endotherapy as a management option in these patients. The 
results of our series and those of previously published series suggest 
that ERCP should be considered as a rst-line therapy for traumatic 
bile leaks.

TABLE 1:

MVA:MOTOR VEHICLE ACCIDENT. FHA:FALL FROM 
HEIGHT ACCIDENT
RDS:RIGHT DUCTAL SYSTEM.  LDS:LEFT DUCTAL SYSTEM.
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No Age/
sex

Etiology Location 
of 

bile leak

Grade 
of 

injury

Biliary 
stent
(Fr)

Other biliary 
interventions

Follow 
up 

days

outcome

1 33/M MVA RDS 3 7 Surgery 92  success

2 42/M MVA LDS 4 7 Surgery 96 success

3 25/M FHA LDS 3 7 Surgery 102 success

4 35/M MVA RDS 3 8 Surgery 112 success

5 37/M MVA LDS 4 7 Conservative 97 success

6 13/M FHA RDS 4 8 Surgery 99 success

7 43/M FHA LDS 3 8 Surgery 113 success

8 29/F MVA LDS 4 7 Surgery 95 success

9 45/M MVA LDS 3 8 Surgery 143 success

10 26/M MVA RDS 3 8 Conservative 123 success

11 33/M FHA RDS 4 7 Surgery 112 success

12 41/M MVA LDS 4 7 Conservative 135 success

13 34/F MVA LDS 3 8 Surgery 145 success

14 53/M FHA RDS 4 7 Conservative 125 success

15 27/M MVA LDS 3 8 Surgery 127 success

16 25/M MVA LDS 4 7 Surgery 137 success

17 27/F MVA RDS 4 7 Conservative 150 success

18 33/M FHA LDS 3 8 Surgery 142 success

19 32/M FHA LDS 4 8 Surgery 134 success

20 37/F MVA RDS 4 7 Conservative 127 success

21 23/M MVA LDS 3 8 Surgery 126 success

22 36/M MVA RDS 4 7 Conservative 136 success

23 38/M FHA LDS 4 7 Conservative 147 success

24 40/M MVA LDS 4 7 Surgery 139 success

25 22/M FHA LDS 4 8 Surgery 140 success

26 26/F MVA LDS 4 8 Surgery 91 success

27 29/M MVA RDS 4 8 Surgery 98 success

28 30/M FHA LDS 4 8 Conservative 94 success

29 37/M MVA LDS 4 8 Surgery 95 success

30 32/M MVA LDS 4 8 Conservative 92 success


