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Bile duct injuries after cholecystectomy, analysis of constant risk
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Backgrounds/Aims: The bile duct injuries are the most severe complications that occur after the surgical manipulation 
of the bile duct. The hepaticojejunostomy remained as the best treatment. Several factors identified that affect the 
result. This study aimed to analyze and identify risk factors that affected the evolution of these patients. Methods: 
A retrospective, observational study was conducted from February 1998 to June 2017. We included all patients with 
bile duct injuries who required surgical treatment. Results: We found 79 patients. The majority had a Bismuth type 
III in 35.4% (n=28). The morbidity of the Hepaticojejunostomy was 19% (n=15). In short-term follow-up, the main com-
plications were cholangitis 11.4% (n=9) and bile leak 10% (n=8). In the long-term follow-up, in 2.5% (n=2) stricture 
was presented. On the comparison between postoperative and preoperative parameters, biliary peritonitis after a chol-
ecystectomy (p=0.02) was an independent predictor of postoperative morbidity (p＜0.05). Conclusions: In the treatment 
of bile duct injuries, different factors affect their outcomes. Our results show that infectious complications continue 
to affect the results of the treatment of bile duct lesions. (Ann Hepatobiliary Pancreat Surg 2020;24:150-155)
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INTRODUCTION

The bile duct injuries (BDI) main the most severe com-

plications that occur after the surgical manipulation of 

BDI.1-3 Most of these presented after cholecystectomy.2,3 

The reported incidence remains from 0.3 to 0.6%. Only 

in the United States, 400 BDI are reported annually.3-7 

BDI can present different manifestations from biliary fis-

tula, persistent jaundice to cholangitis, biliary peritonitis, 

abdominal sepsis, cirrhosis, and even death.6 

The hepaticojejunostomy remained the first option in 

this type of injury, being more time without stenosis.2,3,6 

However, several factors identified that affect the result 

in the repair of the BDI. The biliary peritonitis, local in-

flammation, sepsis, and the early repair time after BDI are 

associated with worse outcomes and inclusive considered 

as relative contraindications.2,3,6,7

However, in the literature, there are a few specific stud-

ies in the identification of these risk factors, especially in 

Latin America, where there are a few kinds of research 

in this area. Therefore, this study aimed to analyze and 

evaluate long-term follow-up and identify the risk factors 

that affected the evolution in postoperative patients of bil-

iodigestive anastomosis after BDI.

MATERIALS AND METHODS

Study design

The local research committee approved the following 

study. The retrospective study was conducted from February 

1998 to June 2017. All patients referred to our center for 

presenting major BDI. We analyzed different variables as 

demographic, pre-surgical diagnosis, type of bile duct in-

jury based on the Bismuth classification, and the time 

elapsed between the injury and the definitive treatment.8 

The variables of the surgical procedure included surgery 

time and bleeding. Postoperative variables included com-

plications, follow-up time, evolution, and mortality. We 

excluded patients who required only endoscopic, interven-

tional radiological or with minor biliary leaks, and all pa-

tients without a complete follow-up.
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Table 1. Demographics characteristics of our patients

Variable n=79 %, SD

Age (mean, SD) 37 12.59 SD
Gender (female, %) 60 75%
Comorbidities Diabetes II (%) 5 6.3%
Body mass index (mean, SD) 26.41 3.57 SD
Type of injury Bismuth classification
  Bismuth II (%) 23 29.1%
  Bismuth III (%) 28 35.4%
  Bismuth IV (%) 14 17.7%
  Bismuth V (%) 4 5.1%

SD, Standard deviation 

Clinical evaluation 

The patient's files reviewed. All patients were evaluated 

by a multidisciplinary team that included (surgeons, radi-

ologists, endoscopists, nutritionists and anesthesiologists). 

The same surgical team operated the patients. On admis-

sion, the radiological evaluation was performed using per-

cutaneous transhepatic cholangiography for revision of the 

lesion and control of jaundice or biliary leak.

Description of biliary technique

The reconstruction of the biliary tract performed by 

Roux-en-Y hepaticojejunostomy.2,3,5,6 After meticulous care, 

the bile duct was dissected, identifying the remaining bile 

duct. Then the hepatic hilum was dissected, and in some 

cases, also the hilar plate was dissected. The percutaneous 

transhepatic catheter identified, and it used as a guide for 

the dissection. Subsequently, it was cut above the remain-

ing duct for radiological control after surgery and control 

in the case of fistula. Anastomotic hepaticojejunostomy 

with running sutures performed in a single plane, starting 

with the posterior wall and continuing with the anterior 

wall. In the case of smaller caliber anastomosis through 

separate hepatic ducts, interrupted sutures were used. Penrose 

drainage placed at the anastomosis level in all cases. 

Postsurgical evaluation and follow-up

The patients evaluated through clinical evaluation and 

performance of liver function tests. The percutaneous 

transhepatic catheter removed after 2-4 weeks in the ab-

sence of a biliary leak. In the case of presenting a biliary 

leak, the catheter remained until the improvement. The 

follow-up performed after discharge subsequently was 

evaluated monthly, and then annually. Complications div-

ided in early, those that occurred within a period of fewer 

than 30 days and late those that occurred after 30 days. 

The correlation of overall postoperative morbidity, in-

cluded anastomotic leakage, biliary peritonitis, anasto-

motic stricture, cholangitis, and reoperation analyzed con-

cerning preoperative parameters such as time between in-

jury and definitive treatment, reoperation at the hospital 

where the injury occurred, bile peritonitis after cholecystec-

tomy, and use of post-surgical drainage.

Statistical analysis

We use T-student for continuous variables for catego-

rical variables Chi-square, ANOVA, and logistic regres-

sion to perform the multivariate analysis. A p-value ≤

0.05 (confidence interval of 95%) was considered statisti-

cally significant. All statistical analyses were performed 

using the program IBM Statistical Package for Social 

Sciences (SPSS, Statistics version 24.0, Inc, Chicago, IL).

RESULTS 

Patient characteristics 

In the period studied, we found 79 patients who under-

went biliodigestive anastomosis. Of these, 60 (75.9%) 

were female, and 19 (24.1%) male. The average age was 

37 years (range, 12-75 years) and body mass index (BMI) 

was 26.41 (range, 17.22-34.72). Comorbidities found in 5 

patients (6.3%), four patients with type 2 diabetes, and 

one patient with diabetes and systemic arterial hypertension. 

Demographics characteristics of our patients shown in 

Table 1.

Open cholecystectomy was performed in the most pa-

tients (62%, n=49), in 22 patients (27.9%) laparoscopic, 

and only in 8 (10.1%) converted cholecystectomy. In the 

majority of patients, the bile duct injury was not recog-

nized during the cholecystectomy (87.3%, n=69). Just in 

10 patients (12.6%), the injury noticed intraoperatively, 

and in 5 patients (6.35%), the repair attempted. The diag-

nosis found in the initial cholecystectomy was mostly 

acute cholecystitis in 81%, without finding significance by 

type of diagnosis. Before being referred to our hospital, 

21 patients (26.6%) were re-operated. The most frequent 

cause was a biliary leak (21.51%, n=17) followed by 

bleeding (3.79%, n=3) and in 1 patient (1.26%) to try the 

bile duct reparation.
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Table 2. Outcomes of hepaticojejunostomy

N=79 %, SD

Transoperatory
  Time to repair 84 days SD±431.43
  Time of surgery Five horas SD±82.14
  Bleeding 350 ml SD±322.68
Short-term complications <30 days
  Anastomotic leakage 8 10%
  Biliary peritonitis 2 2.5%
  Sepsis 0 0.0%
  Intrabdominal abscess 3 3.8%
  Cholangitis 9 11.4%
  Early reoperation 0 0%
  Mortality 0 0%
Long term complications >30 days
  Incisional hernia 0 0%
  Late reoperation 0 0%
  Stricture of HJ 2 2.5%
  Mortality 0 0%

SD, Standard deviation

At the time of admission to the HPB clinic, the patients 

were treated by our multidisciplinary team. In 49 patients 

(62%), percutaneous transhepatic catheter drainage for 

correct identification of the injury placed. In 24.1% (n= 

19) preoperative drainage was not used. Without finding 

significance in the comparison by type of drainage.

Surgery conditions

For the correct identification of the injuries in our sur-

gical team, we use the Bismuth classification. Most pa-

tients had a Bismuth type III (35.4%, n=28), followed by 

type II (29.1%, n=23), type IV (17.7%, n=14) and type 

V (5.1%, n=4). The repair of the bile duct made after a 

median of 84 days (range, 0-292). In all cases, Roux-en-Y 

Hepaticojejunostomy free tension anastomosis was carried 

out. The average time was 5 hours (range, 3-12 hours). The 

normal bleeding was 350 milliliters (range, 90-2000 ml). 

Only 14% of patients required trans-operative transfusion. 

Without finding significance between bleeding and sur-

gery time. The average hospital stay in days was 11.46 

(range, 4-41 days). After surgery, only one patient (1.3%) 

required a hospital stay in the intensive care unit (ICU) 

due to biliary peritonitis and pneumonia.

Outcomes

The average follow-up was 16 months (range, 3 months- 

19 years). Follow-up was divided in a short time, which 

included complications within the first 30 days and 

long-term complications after 30 days. Outcomes of hep-

aticojejunostomy shown in Table 2. The morbidity was 

19% (n=15). In the short-term follow-up, the main com-

plications were cholangitis in 11.4% (n=9). These patients 

responded successfully with medical management. Eight 

patients (10%) presented bile leaks, two patients (2.5%) 

presented biliary peritonitis, and three patients (3.8%) pre-

sented abscess. Patients with bile leaks continued with a 

trans-hepatic catheter. In the case of biliary peritonitis and 

abscesses, an additional percutaneous catheter was placed 

in the collection site to perform adequate drainage.

After a long-term follow-up, two patients (2.5%) devel-

oped a late anastomotic stricture. These strictures required 

serial dilatations without requiring re-intervention during 

follow-up. In the multivariate analysis of the preoperative 

variables, we found that biliary peritonitis after a chol-

ecystectomy (p=0.02) was an independent predictor of 

postoperative morbidity (p<0.05). The time between in-

jury and definitive operation (p=0.69), the intraoperative 

time (p=0.45), the intraoperative bleeding (p=0.22), use of 

postsurgical drainage (p=0.37), did not show a statistically 

significant correlation to overall postoperative morbidity 

of the Hepaticojejunostomy (p<0.05). We report a success 

rate of 97.5% and a mortality of 0%. 
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DISCUSSION 

Biliary tract injuries are severe complications with high 

morbidity that considerably reduce the quality of life.9,10 

As reported by the literature, unfortunately, these injuries 

are increasing due to the high frequency of cholecystec-

tomies worldwide.11 In our series, we found that these in-

juries preferentially occur in females in the fourth decade 

of life, similar to reported in the literature. This situation 

is according to the higher incidence of diagnosis of chol-

elithiasis in females in this age range, and therefore more 

significant accomplishment of cholecystectomies.12

Unlike that reported in the majority of studies world-

wide, as well as by Bobkiewicz et al.,13 which reports that 

82.6% of injuries occur in laparoscopic cholecystectomies, 

in our series, the injuries were mostly open cholecystec-

tomies, up to 62%. This is even though currently, the 

“gold standard” for the treatment of cholelithiasis is lapa-

roscopic cholecystectomy. This reflected an essential dif-

ference with the global literature and caused by the fact 

that in our environment, open cholecystectomy continues 

to be an option in hospitals where there is little laparo-

scopic equipment or even little training to perform these 

procedures.13 

In our cohort, only 12.6% of the lesions were identified 

in the transoperative period, lower than that found in the 

literature and very different from that reported by Rystedt 

et al.,14 which reports in their work that these lesions can 

be identified up to 89% in the transoperative time. 

Referring to the classification, one of the most widely 

used for these injuries is the Bismuth classification, which 

we use in our service. Based on this classification, the 

most frequent lesions were type II and type III. That hap-

pend because we are a reference center for HPB surgery, 

and we receive patients with biliary tract injuries that are 

more severe and higher than other centers.4,8 

As reported in the global literature, a free tension 

Roux-en-Y hepaticojejunostomy is still a safe and effec-

tive treatment, which has a lower rate of stricture, repre-

senting the best option in these patients in the long term. 

In our experience, we agree with these data, and for us, 

this surgery represents the best option in this type of 

injury.15 In our series, the transoperative time, as well as 

the bleeding, was acceptable, requiring transfusion of 

blood products by 14%. 

In the treatment of this type of patient, it is essential 

to reduce complications in the short and long term, thus 

allowing a better quality of life. These complications vary 

depending on the center where they are performed, de-

creasing in HPB surgery reference centers. In a multi-in-

stitutional analysis of risk factors using NSQIP of the 

morbidity and mortality of hepaticojejunostomy was re-

ported the morbidity of 26.3%.16 In our cases, on average, 

the overall morbidity was 19%. Of these, the most fre-

quent complications were cholangitis and bile leak. 

Depending on the center, cholangitis reported in 5 to 

27%; in our center, this complication occurred in 11.4%, 

managed conservatively. Another of the critical biliary 

complications to consider is biliary leakage, despite the 

experience of the center and the care that carried out the 

biliary leakage remains a significant comorbidity, some 

reference centers in HPB surgery have obtained success 

by decreasing this figure up to 5.7%, in our series it was 

10%, being handled in all cases with transhepatic catheter 

without the need for reintervention.17  

In our experience, we follow up annually and later for 

life to make sure we capture long-term complications. In 

the long-term follow-up, the most important thing is the 

stenosis that represents the effectiveness of the treatment. 

This figure has decreased as the experience of the refer-

ence center increases. In our center, we have achieved this 

efficiency by reporting this figure to 2.5%. No patients 

require reoperations, the two patients who presented stric-

tures, were successfully resolved with serial dilatations. 

This fact is in agreement with multiple studies that report 

that strictures can be treated successfully through this 

route without necesary reoperation.2

About concerning the analysis of the variables that in-

fluenced general morbidity, numerous studies have re-

ported that time and intraoperative bleeding do not influ-

ence the outcome, in the same way, we found no relation-

ship in the comparison.2 Regarding the use of postsurgical 

drainage, different studies have reported that the use of 

tutors increases the incidence of biliary leakages and post-

operative complications. In our experience, we use stents 

above the anastomosis and never leave them tans- 

anastomotic. In our series, we found no relationship be-

tween the use of tutors and biliary leakages in the post-

operative morbidity.18 One of the most studied factors is 

the time interval between the onset of bile duct injury and 
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the time it takes to perform the definitive treatment. The 

influence of this period on the results of subsequent treat-

ment remains controversial. In our series, this interval 

was, on average, 12 weeks. In our country, this interval 

also influenced by different factors such as low patient re-

sources to move to hospitals specialized in HPB surgery, 

among others. As reported in the literature, in our series, 

this interval also compare it with the morbidity without 

finding significance.19  

The presence of infectious complications remains es-

sential when deciding to operate theses patients. In our 

population, we found that the presence of biliary peritonitis 

and infectious complications was an independent variable, 

and it is still a factor that influences the results of the 

surgical outcome. According to what is reported by the 

literature, we can say that the treatment part of these pa-

tients is a timely shipment to a hospital center that has 

training in HPB surgery.20 

The mortality reported in our series was zero, which 

attributed to specialized and multidisciplinary manage-

ment, which agrees with the literature that reports the im-

portance of specialized management in a reference center 

in HPB surgery.20 Controversies about the treatment of 

these patients continue, however, the control of sepsis, 

biliary peritonitis, and timely referral to patients, a multi-

disciplinary approach in a center with experience in this 

type of case, can improve the results and improve morbid-

ity and survival and is an essential and recommended step 

when making decisions in this type of patients.21,22

Bile duct injuries remain severe complications of bili-

ary tract surgery. Different factors affect their outcomes. 

Our results show that infectious complications continue to 

affect the results of the treatment of bile duct lesions. 

More studies with longer follow-up are still necessary to 

evaluate the results in these patients.
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