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Abstract: Background: Considering the importance of the repairing time in patients with biliary duct injury, the aim 
of this study was to evaluate the outcomes of patents with bile duct injury following cholecystectomy. Methods: 
In this cross sectional study that was conducted on 64 patients with bile duct injury following cholecystectomy 
was referred to Shafa hospital in Tehran-Iran during 2010-2019 due to repair of biliary duct. Then patients were 
divided into two groups based on early and late referring time after bile duct injury, the postoperative outcomes 
were evaluated in two groups. Results: The alanine transaminase (ALT) and the aspartate aminotransferase (AST) 
in the late group were significantly higher than the early group. There were significant differences between the two 
groups based on the results of endoscopic retrograde cholangiopancreatography (ERCP) and magnetic resonance 
cholangiopancreatography (MRCP) (P < 0.05). The frequency of bile duct dilatation, cholangitis and itching in late 
group were significantly higher than early group, also the frequency of uncomplicated outcome in the early group 
were significantly more than late group (P < 0.05). Conclusion: The postoperative complication of biliary duct injury 
reduced, if patients diagnosed and referred at the same early stages (early referral).
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Introduction

The first time in 1985, Erich Muhe introduced 
laparoscopic cholecystectomy (LC) to treat bile 
stones which the treatment of biliary stones 
changed dramatically, and led to widespread 
use of LC with surgeons in the worldwide [1]. 
Cholecystectomy is one of the most common 
surgical procedures performed by surgeons. 
Complications following bile duct injury such as 
gallbladder secretion or bile duct stenosis are 
Serious and life-threatening complication [2]. 
Biliary duct injury is a common complication 
and an incidence of about 0.8 per 1000 cases 
under cholecystectomy [3]. The affected fac-
tors such as age, gender, and diagnosed acute 
cholecystectomy are known for bile duct injury 
that increased risk of adhesion and inflamma-
tory tissue responses [4]. Although the risk of 
biliary duct injury in laparoscopic cholecystec-
tomy is higher than open cholecystectomy, so 
laparoscopic cholecystectomy is still a gold st- 
andard for symptomatic biliary stones and acu- 
te cholecystitis [5]. It seems that there is a rela-

tionship between more complications and sur-
gical incision less than 2 cm [1]. It is also known 
that a misinterpretation of bile duct anatomy by 
surgeons (92.9%) is the most common cause  
of biliary duct injury, while in 70.9% of cases is 
due to the inexperienced surgeon [1]. Manag- 
ing and treating patients with biliary duct injury 
is a real challenge between surgeons, especial-
ly for liver and bile duct surgeons. Due to the 
complexity of the injury, these patients should 
be referred to the third referral center to con-
tinue the treatment process. The most common 
biliary duct injuries are partial rupture and bile 
duct discharge, which can be treated with en- 
doscopic retrograde cholangio-pancreatogra-
phy (ERCP) or stenting through the skin and dil-
atation [6]. The surgical management is recom-
mended for severe lesions, including the com- 
plete removal of the ducts or closing them [6, 
7]. Most of these severe injuries also are fol-
lowed by clangitis, jaundice, and peritonitis, 
and directly increase the risk of mortality. On 
the other hand, the long interval time between 
injury and treatment seriously impairs the qual-
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Table 1. Demographic data of patients in both groups
p-valueLate referralEarly referralVariables

-2539n
0.72*48.68 ± 13.0045.07 ± 13.33Age (years) (mean ± SD)
0.65**4 (16%) 8 (20.5%) MaleGender

21 (84%) 31 (79.5%) Female
0.86**14 (56%) 21 (53.8%) laparoscopySurgical procedure

11 (44%) 18 (46.2%) Laparotomy
*Independent t test, **Chi Square.

ity of life [8]. Evidence suggests that these 
patients require multiple and long-term admis-
sions for treatment [9]. Therefore, timely identi-
fication and repair can prevent late complica-
tions in these patients [10]. Considering the 
importance of the referral time of patients with 
complicated biliary duct to the 3rd-level treat-
ment centers, the aim of this study was to ev- 
aluate the results of surgical repair based on 
referral time.

Materials and methods

This study was a cross-sectional study and 64 
patients with bile duct injury were referred to 
Shafa Hospital in Tehran during 2010-2019 
due to biliary duct repair after iatrogenic sur-
gery. The inclusion criteria included all patients 
aged 18-70 years with biliary duct injury after 
open or laparoscopic cholecystectomy, and th- 
eir injury was confirmed by the surgery history 
of the first surgeon and radiological studies, 
and their information included pre- and post-
operation. Accordingly, the patients were divid-
ed into two groups, the first group was consist-
ed of those who did not undergo primary sur- 
gery after the biliary tract injury and the pati- 
ents were referred immediately (hereinafter 
referred to as “early referral”) and the second 
group was included patients who have under-
gone reconstructive surgery to repair the injury 
(hereinafter referred to as “late referral”). Ch- 
ronic or delayed onset was in patients of the 
second group because the first surgeon had 
repeated injury (repair) to the bile duct by fail- 
ing to repair the bile duct, while in the acute 
group (early referral) the patients were referred 
to a liver and biliary duct surgeon immediately.

Afterward, all of these patients were under sur-
gery by a liver and bile duct surgeon and the 
repairing method was the similar in all patients 
based on the type of injury. Repairing method 

gender, and type of injury, post-operative infor-
mation such as bile duct fistula, need for re-
operation, postoperative complications (death, 
Inflammation, cholangitis, hernia, itching), the 
interval time from surgery to present of clinical 
symptoms and para-clinical information such 
as total and direct bilirubin, alanine transami-
nase (ALT), aspartate transaminase (AST), al- 
kaline phosphatase (ALP), ERCP and magnetic 
resonance cholangiopancreatography (MRCP). 
Patients were followed up for at least one year 
by the surgeon and the required information 
was recorded in a separate checklist.

Statistical analysis

Data obtained from this study were entered 
into SPSS version 24. Independent t test was 
used to compare quantitative data between 
groups and chi square was used to compare 
qualitative data the two groups.

Also, qualitative data were presented as num-
bers or percentages, and quantitative data 
were presented as mean and standard devia-
tion. It should be noted that P-value less than 
0.05 was considered as a significant relation- 
ship.

Results

In this study, 64 patients (12 males and 52 
females) with a mean age of 46.27 ± 13.22 
years were participated and were divided in two 
groups: early (8 males and 31 females) and late 
referring times (4 males and 21 females). Also, 
there were no significant differences between 
the two groups regarding age, sex and type of 
surgical procedure (Table 1).

There was no significant difference between 
the two groups in terms of total bilirubin and 
direct bilirubin on the basis of para-clinical 

in all cases was anas- 
tomosis of injured duct 
into the narrow bowel 
arch based on Roux-en- 
Y technique.

Patients were satisfied 
with the study and their 
information was entered 
into checklists, which in- 
cluded demographic in- 
formation such as age, 
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Table 2. Preoperative clinical and para-clinical information between the two 
groups

p-value*Late referral groupEarly referral 
groupVariables

0.5313.58 ± 24.8717.35 ± 30.07Total bilirubin (mean ± SD) (mg/dl)
0.898.70 ± 6.967.14 ± 6.89Direct bilirubin (mean ± SD) (mg/dl)

0.002218.68 ± 245.8096.55 ± 82.99ALT (Mean ± SD) (U/L)
0.001212.93 ± 266.4280.45 ± 115.28AST (Mean ± SD) (U/L)
0.351084.41 ± 567.26583.73 ± 428.14ALP (Mean ± SD) (U/L)

*Independent t test.

information in the before of repairing surgery. 
However, ALT and AST in the late group were 
significantly higher than the early group (Table 
2).

The imaging results for patients in the early and 
late group were reviewed. There was a signifi-
cant difference between the two groups based 
on the results of ERCP and MRCP so that the 
incidence of complications or abnormalities in 
ERCP and MRCP in the late group was signifi-
cantly higher than the early group (Table 3).

The mean time interval between the initial 
operation and the presenting the symptoms 
and referring the patients in the early and late 
groups were 2.39 ± 2.89 and 408.75 ± 586.66 
days. Based on the complications after surgery, 
bile duct dilatation, cholangitis and itching we- 
re more frequent in the late group than in the 
early group (P < 0.0001 for biliary duct dilata-
tion and itching, and P = 0.02 for cholangitis).  
In addition, there was no significant difference 
between the two groups based on the infec- 
tion (P = 0.77), herniation (P = 0.64), biliary fis-
tula (P = 0.36), and dehiscence (P = 0.85). Also, 
uncomplicated cases in the early group were 
significantly more than late group (P < 0.0001). 
The need for rehabilitations was in 2.8% of the 
early and 8% of the late groups. There was no 
significant difference between the two groups 
in terms of re-operation due to complications  
(P = 0.35). The mean following up duration of 
patients was 34.01 ± 20.40 months and there 
was no significant difference between the two 
groups in terms of duration of follow up (P = 
0.32) (Table 4).

Discussion

Patients were followed up for an average of 38 
months. The results indicated that the inci-

ver function tests before repair showed a hig- 
her level of liver function impairment in late 
group. Also, 64.1% of the early group and 16% 
of the late group were uncomplicated. In addi-
tion, mortality rates were one case in the early 
group with unknown cause and two cases in 
the late group (one case due to myocardial 
infarction and other due to pulmonary embo-
lism). In a study by Felekouras et al. [7] who 
reviewed early and late interventional therapy 
in 92 patients with biliary duct injury following 
laparoscopic cholecystectomy from 1991 to 
2011, the results of this study was indicated 
that 34 patient under early repair and 22 
patients were under late repair and also the 
patients were followed for an average of 93 
months. During this period (93 months), 2 pa- 
tients died in the late bile duct repair group. So 
the result of this study indicated that patients 
with early bile duct injury should be immediate-
ly referred to an experienced specialist center 
in this field to prevent more complications of 
late repairing. In a study by Ismael et al. [11] 
that investigated the repair of biliary duct injury 
following cholecystectomy in three group inclu- 
ding early-referral group (below 7 days), intersti-
tial referral group (between 8 days to 6 weeks) 
and late referral group (over 6 weeks). It was 
concluded that out of 614 patients, 94% of 
them required hepaticojejunostomy, and the 
rate of postoperative complications was higher 
in the intestinal referral group than early and 
late groups. It was also concluded in this study 
that in cases of interstitial referral group (from 
8 days to 6 weeks), more attention should be 
paid to controlling sepsis and delaying in duct 
injury repair.

In another similar study, which was performed 
on 35 patients with bile ducts injury following 
cholecystectomy and was under repairing bile 
duct, drainage was performed for 1 patient, 28 

dence of clinical sy- 
mptoms such as po- 
st-operative liver dy- 
sfunction (such as 
itching and cholan-
gitis), abnormal la- 
boratory tests and 
imaging (dilation of 
bile duct) in late gr- 
oup was higher than 
the early group. Ex- 
amination of the li- 
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Table 4. Postoperative information in two groups

p-valueLate referral 
group

Early referral 
groupVariables

< 0.00 01*408.75 ± 586.662.89 ± 2.39Interval time between operation to referral (Day) (mean ± SD)

0.32*33.60 ± 19.4834.28 ± 21.31Follow up duration (Month) (Mean ± SD)

< 0.0001**19 (76%) 12 (30.8%) Bile duct dilatationPostoperative complications

0.77**5 (20%) 9 (23.1%) Infection

0.64**2 (8%) 2 (5.1%) Herniation

0.02**5 (20%) 1 (2.6%) Cholangitis

< 0.0001**9 (36%) 1 (2.6%) Itching

0.36**1 (4%) 4 (10.3%) Bile Fistula

0.85**1 (4%) 2 (5.1%) Fascia opening

< 0.0001**4 (16%) 25 (64.1%) Uncomplicated

0.35**2 (8%) 1 (2.8%) Reoperation due to complications
*Independent t test, **Chi Square.

patients had only hepaticojejunostomy, 5 pa- 
tients were under hepaticojejunostomy and li- 
ver resection, and one case was under liver 
transplantation. Postoperative death was ob- 
served in one case (2.8%) due to liver failure 
following the resection of the liver, vascular 
injury was in 4 cases (11.4%) and severe com-
plications were in 12 cases (34.3%), mean fol-
low-up of patients in this study was 81 months 
and the patients who were referred with sepsis 
or who needed a previous laparotomy also had 
severe complications [12].

Another study found that the incidence of bile 
duct injuries is low, but its management and 
treatment is dependent on timely diagnosis, 
and complicated bile duct injury usually re- 
quires appropriate treatment at a 3-level cen- 
ter for multi-disciplinary surgery (surgery, radi-
ology, and others) [13]. There was a controver- 
sy about the time of repair of the duct, based 

on the type of injury, so that some studies re- 
ported that early biliary dysregulation was not 
good and was associated with complications, 
mortality, and liver insufficiency [14]. Another 
study stated that bile ducts injury following lap-
aroscopic cholecystectomy was a complicated 
problem that was significantly associated with 
postoperative mortality rates, most patients 
subsequently undergoing continuous surgery 
(chronic) require more surgical repair and pa- 
tients with severe injuries are at risk of long-
term mortality [15]. In other cases, it was stat-
ed that one-third of the injuries were not due to 
the inexperience of the surgeons, because it’s 
for the laparoscopic cholecystectomy techni- 
que. Cholangiography is also very useful for 
finding the site of injury, and most injuries oc- 
cur when reconstructive surgery is performed 
in a regular hospital rather than a level 3 cen- 
ter [16].

Table 3. Preoperative imaging results of patients in two groups
p-value*Late referral groupEarly referral groupImaging results

0.020 (0.0%) 1 (2.6%)normalERCP
0 (0.0%) 4 (10.2%)Common hepatic duct stenosis
0 (0.0%) 1 (2.6%) Leakage of right sectoral bile duct
9 (36%) 3 (7.8%) other

0.0040 (0.0%) 3 (7.8%) normalMRCP
12 (48%) 11 (28.2%) Common hepatic duct stenosis

2 (8%) 3 (7.8%) Common bile duct stenosis
0 (0.0%) 2 (5.1%) Cut off common hepatic duct
0 (0.0%) 1 (2.6%) Cut off at the right duct
0 (0.0%) 3 (7.8%) Cut off at the right sectoral bile duct
10 (40%) 0 (0.0%) other

*Chi Square.
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Conclusion

Based on the results of this study and similar 
articles, it is recommended that patients with 
biliary duct injury should be initially treated by a 
liver and biliary surgery. It is noteworthy that in 
cases of late referral due to high complications, 
prolonged patient involvement, and the need 
for reoperation, it can be costly for the patient 
(health and life).
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