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Surgical outcome and risk factors of bile duct injury repair 
following cholecystectomy
Factores de riesgo asociados a las complicaciones y a la falla terapéutica en las 
reconstrucciones de lesiones de vía biliar secundarias a colecistectomía

Gustavo Martínez-Mier1,2*, Héctor J. Luna-Ortiz3, Nicolás Hernández-Herrera3, Stefan Zilli-Hernandez2 and 
Francisco A. Lajud-Barquin2

1Transplantation and Hepatobiliary Surgery; 2Research Department; 3General Surgery Department. Unidad Médica de Alta Especialidad, Hospital 
de Especialidades 14 Adolfo Ruiz Cortines, Instituto Mexicano del Seguro Social, Veracruz, Mexico

Abstract

Background: Bile duct injury during cholecystectomy is a serious complication. Multiple factors may alter their outcome. 
Method: We retrospectively evaluated our results following bile duct injury surgery repair and possible poor outcome risk fac-
tors from January 2008 to January 2017. Results: 58 patients (72.4% female; mean age 41.8 years) were evaluated. 67.8% 
underwent open cholecystectomy as initial surgery. 79.3% of bile duct injury were diagnosed postoperative. Mean referral time 
was 9 weeks and early (< 1 week) repair was performed in 27.6%. Most common lesion was Amsterdam type D (55.2%) and 
Bismuth-Strasberg E4 (34.5%). Morbidity was 39.6%. Biliary leak occurred in 10.3%, bilio-enteric stricture in 6.9% and recurrent 
cholangitis in 12.1%, with 3% perioperative mortality. There was an 81% treatment success rate (McDonald classification). 
Risk factors for complications were: low hemoglobin, low albumin, low alkaline phosphatase, biliary stents and E-3-E5 lesions 
(univariate analysis only). Risk factors for treatment failure were previous repair outside our center, use of biliary stents and 
repair later than 1 week after lesion (univariate and multivariate analysis). Conclusions: Good efficacy and safety outcomes 
in bile repair surgery can be achieved in specialized centers. There are possible risk factors influencing outcomes that should 
be further validated.

Key words: Bile duct injury. Cholecystectomy. Surgical repair. Hepatojejunostomy. Complications. Outcome.

Resumen

Antecedentes: Las lesiones de vías biliares por colecistectomía son una complicación seria. Numerosos factores alteran el 
resultado de su reconstrucción. Método: Evaluación de la reconstrucción de lesiones de vía biliar y sus factores de riesgo 
(de enero de 2008 a enero de 2017). Resultados: Se evaluaron 58 pacientes (72.4% mujeres; media de edad 41.8 años). El 
67.8% tuvo colecistectomía laparoscópica como cirugía inicial. El 79.3% se diagnosticó posoperatoriamente. La referencia 
promedio fue 9 semanas y su reparación temprana (< 1 semana) ocurrió en el 27.6%. La lesión más común fue Amsterdam 
tipo D (55.2%) y Bismuth-Strasberg E4 (34.5%). La morbilidad fue del 39.6% (fuga biliar 10.3%, estenosis 6.9% y colangitis 
recurrente12.1%), con un 3% de mortalidad perioperatoria. Se logró un éxito del 81% de acuerdo con la clasificación de 
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Introduction

Bile duct injuries (BDI) secondary to cholecystec-
tomy are serious and complex complications. The in-
cidence of BDI after a cholecystectomy, either 
conventional (CC) or laparoscopic (LC), varies from 
0.3 to 1.4%, depending on the criteria used for the 
injury and the study population1-3. BDIs may have 
short- and long-term complications, cause prolonged 
hospital stays, require additional interventions and 
alter these patients’ quality of life4,5.

BDIs are a surgical challenge and their manage-
ment requires the skills of hepatobiliary surgeons in 
referral centers6-9. Surgical technique refinement and 
advances in postoperative care have significantly de-
creased morbidity associated with BDI repair. How-
ever, BDI repair postoperative complications are still 
relatively common.

BDI repairs have successful results that range from 
75% to 98% in large referral hospital centers10-19. Mul-
tiple factors can alter the results and complications of 
this type of procedures, including repair time, associ-
ated sepsis, vascular injury and the use of transanas-
tomotic biliary stents10-16. Results and their complications 
can also be affected if patients were referred after a 
previous repair outside a tertiary care center17, or ac-
cording to the time and the moment of referral10,17-22. 
Due to the above, we have decided to analyze our BDI 
repair results in order to identify the factors associated 
with our complications and their success.

Method

A retrospective review of the records of patients who 
suffered a BDI and were referred to our unit from Janu-
ary 2008 to January 2017 was carried out. The study 
was previously approved by the local ethics and re-
search committee of the unit. Repairs subsequent to 
total or major sections of the common bile duct, com-
mon liver duct or major segmental ducts were included 
in the study. Repairs for benign stricture after chole-
cystectomy with or without bile duct exploration were 

also included. Cystic duct and vesicular fossa minor 
bile leaks well as chronic pancreatitis-secondary stric-
ture and malignancy, biliary lithiasis, Oddi sphincter 
stricture and primary sclerosing cholangitis. 

Data and preoperative management

Patient demographic and laboratory data were re-
corded, in addition to initial procedure (CC, LC or 
both) and the timing of injury diagnosis (transoperative 
or postoperative). Among the data to be recorded, 
whether the patient had had a previous repair outside 
the unit or not was determined. Referral timing was 
recorded, and repair time was defined as early if it 
was performed during the first week after BDI or as 
intermediate if it was carried out in less than 6 weeks 
after the BDI. Whether the repair was carried out dur-
ing the same admission for initial surgery was also 
recorded.

BDI classification

BDIs were classified according to the Amsterdam 
Academic Medical Center classification23, and the lev-
el of the injury was determined using Bismuth-Stras-
berg combined classification24,25 (Table 1).

Surgical management

Patients underwent BDI repair when the following 
conditions were met: 1) absence of biloma (docu-
mented by imaging techniques, either ultrasound or 
tomography); 2) biliary anatomy adequate identifica-
tion by means of cholangiography by magnetic reso-
nance imaging or cholangiopancreatography; and 3) 
absence of sepsis, cholangitis or organ failure.

Standard surgical treatment consisted of an end-to-
side hepaticojejunostomy by cephalic dissection until 
bile ducts of macroscopically healthy appearance 
were obtained. The hiliar plate was divided when nec-
essary. Intrahepatic anastomosis was performed by 
segment IV partial resection if extrahepatic bile ducts 

McDonald. Los factores de riesgo para las complicaciones fueron baja hemoglobina, baja albúmina, baja fosfatasa alcalina, 
tutores biliares y lesiones E3-E5 (análisis univariado). Los factores de riesgo para falla terapéutica fueron la reparación previa 
en otro centro, los tutores biliares y la reparación posterior a 1 semana tras la lesión (univariado y multivariado). 
Conclusión: Pueden obtenerse buenos resultados en las reconstrucciones de vías biliares en centros especializados. Existen 
algunos factores de riesgo para los resultados de las reconstrucciones que deben de ser validados.

Palabras clave: Lesión de vía biliar. Reconstrucción quirúrgica. Hepaticoyeyunostomía. Complicaciones. Resultados.
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were not identified. All anastomoses were performed 
with 4-0 or 5-0 absorbable monofilament suture26. At 
the surgeon’s opinion, Silastic® transhepatic stents (8 
Fr) were inserted through the lumen of the duct, ex-
teriorized through the liver and abdominal wall with 
the distal tip in intestinal lumen. In some others cases, 
these stents were only placed through the anastomo-
sis without externalizing through the liver or jejunal 
loop. The jejunal loop was anastomosed in a side-end 
modality to the jejunum at 40-60 cm of hepaticojeju-
nostomy and at a similar distance from the ligament 
of Treitz as standard. Two closed drains were placed 
at the site of anastomosis, which were maintained 
until absence of biliary leak after patient oral ingestion 
was documented. In the case of transhepatic stents, 
these were left for external drainage until the absence 
of biliary leakage after patient oral ingestion. They 
were closed and removed one month later.

Follow-up and results

Inpatient complications, length of stay and in-hospital 
mortality were recorded. Patients were followed-up on 
an outpatient basis and stratified according to the Mc-
Donald classification for BDI repair results27. This clas-
sification uses liver function tests, clinical symptoms 
and invasive procedures. Grades A and B are consid-
ered as satisfactory treatment. For analysis purposes, 
patient follow-up was divided into: 1) patients with less 
than 1-year follow-up; 2) patients with between 1 and 5 
years of follow-up; and 3) patients with more than 5 
years’ follow-up. It was also divided according to me-
dian patient follow-up and by stages: from the beginning 
of the study to September 2013 and from September 
2013 to the last patient included in the study.

Statistical analysis

Continuous variables are described as the mean, 
standard deviation and range, and categorical vari-
ables as frequencies and percentages. To identify the 
factors associated with biliary complications and with 
therapeutic failure, a univariate analysis was per-
formed using Student’s t-test or Mann-Whitney’s U-
test if continuous variables were parametric or 
non-parametric, respectively. The chi-square test was 
used or Fisher’s exact test, or both, for the univariate 
analysis of categorical variables. A multivariate analy-
sis was performed by binary logistic regression for the 
variables that were statistically significant in the uni-
variate analysis. A p-value < 0.05 was considered 
statistically significant. For statistical analysis, the 
SPSS software, version 21, was used.

Results

Patient characteristics and presentation 

Fifty-eight patients were included in the study. Mean 
age was 41.8 ± 14.7 years (range: 14-79 years). There 
were 42 female patients (72.4%) and 16 male patients 
(27.6%). CC was more common (37 patients, 63.8%) 
than LC (21 patients, 36.2%). Most BDIs (46, 79.3%) 
were diagnosed in the postoperative period. After ini-
tial cholecystectomy, 17 patients (29.3%) underwent a 
second surgery, and 8 patients (13.8%), had two sur-
geries. Four patients (6.9%) underwent repair of their 
BDI prior to their referral; average time for referral was 
9.1 ± 33 weeks (range: 0-250 weeks), with a median 
of 3 weeks. Sixteen patients (27.6%) underwent early 
BDI repair (< 1 week) after having sustained it, and 

Table 1. Classification of bile duct injuries

Amsterdam Academic Medical Center Bismuth‑Strasberg

Type Description Type Description

A Cystic duct leaks or leakage from aberrant or peripheral 
hepatic duct

E1 Common hepatic duct division/ stricture more than 2 cm
from bifurcation 

B Major bile duct leaks with or without concomitant biliary 
strictures

E2 Common hepatic duct division/ stricture less than 2 cm
from bifurcation 

C Bile duct strictures without bile leakage E3 Common bile duct division/ stricture at bifurcation 

D Complete transection of the duct with or without 
excision of some portion of the biliary tree

E4 Hilar stricture/division with involvement of confluence and loss of 
communication between right and left hepatic duct 

E5 Aberrant right hepatic duct with concomitant stricture of the 
common hepatic duct 
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45 patients (77.6%) had it practiced in an intermediate 
form (< 6 weeks). Thirty-seven patients (63.8%) un-
derwent BDI repair at same admission for initial 
surgery.

Laboratory tests at admission showed a mean hemo-
globin of 11.2 ± 2 g/dL (range: 6.9-16.1 g/dL), with a 
leukocyte average of 10.6 ± 4.5 cells/mm3 (range: 3.2-
25.2 cells/mm3). Twenty-one patients (36.2%) had jaun-
dice with total serum bilirubin > 2.5 mg/dL, with an 
average of 3.8 ± 5.1 mg/dL (range: 0.2-21.5 mg/dL). 
Average serum albumin was 3.2 ± 0.4 g/dL (range: 2.1-
4.4 g/dL), and 22 patients (37.9%) had a serum albumin 
< 3 g/dL at the time of their referral. Average alkaline 
phosphatase was 327 ± 258 IU/L (range: 37-1036 IU/L), 
and 46 patients (79.2%) had an alkaline phosphatase 
higher than our laboratory normal range (129 IU/L).

Eleven patients (19%) were classified as having type 
B injuries according to Amsterdam classification, 15 
patients (25.9%), as type C, and 32 patients (55.2%), 
as type D. All had Bismuth-Strasberg classification 
type E injuries: 6 (10.3%), type E1; 18 (31%), type E2; 
12 (20.7%), of type E3; 20 (34.5%), type E4; and 2 
(3.4%), type E5. Thirty-four patients (58.6%) had high-
grade injuries (E3-E5) and 20 (34.5%) lost hepatic 
ducts confluence.

Surgery and results

In 51 patients (88%), repair was carried out with a 
side-to-end hepaticojejunostomy. Five patients (8.6%) 
had two separated liver anastomoses, and 2 patients 
(3.4%), underwent an intrahepatic hepatojejunostomy. 
In 27 repairs (46.6%), stents were used, with 11 (19%) 
being transhepatic. Average hospital days of stay was 
25.2 ± 18.4 (range: 6-100 days).

Twenty-three patients (39.6%) suffered at least one 
in-hospital complication. Complications were divided 
into non-biliary and biliary. The most common non-
biliary complication was wound infection, in 10 pa-
tients (17.2%), followed by enterocutaneous fistula in 
four patients (6.8%) and post-incisional hernia also in 
four patients (6.8%). Only one patient (1.7%) devel-
oped pneumonia and another had liver failure, which 
had fatal outcomes (mortality of 3.2%).

The most common in-hospital biliary complication 
was cholangitis in 11 patients (19%), followed by bile 
leak in 6 patients (10.3%). Four patients (6.9%) devel-
oped postoperative stricture (at 2, 12, 18 and 
70 months, respectively) and 7 (12.1%) presented re-
current cholangitis (more than two episodes during 
follow-up).

Follow-up

Fifty-six patients were followed-up on an outpatient 
basis for an average of 29.8 ± 27.3 months (median: 
23 months; range: 1-96 months). Of the four patients 
(6.9%) who developed strictures, two underwent re-
pair examination surgery and the other two underwent 
percutaneous intrahepatic stent placement. Two pa-
tients (3.2%) developed liver cirrhosis. The degree of 
success was staged according to the McDonald clas-
sification, as grade A and B, in 47 patients (81%) 
(Table  2). Twenty-seven patients (48.2%) had a fol-
low-up of between 1 and 5 years, 21 patients (37.5%) 
had a follow-up < 1 year and 8 patients (14.2%) had 
a follow-up > 5 years. There were no significant dif-
ferences between patients who underwent surgery 
prior to September 2013 and those who were operated 
later in terms of biliary complications and therapeutic 
success. Patients with a follow-up > 5 years had a 
higher rate of recurrent cholangitis and lower thera-
peutic success than those with a follow-up < 5 years 
(p < 0.05). Patients with a follow-up > 23 months had 
lower therapeutic success than those with a follow-up 
< 23 months (p < 0.05). These results are shown in 
table 3.

Risk factors associated with BDI repair 
complications 

Univariate and multivariate analysis of those pa-
tients with long-term follow-up was carried out in or-
der to identify possible risk factors associated with 
BDI repair biliary complications. Patients with biliary 
complications had lower hemoglobin, albumin and 
alkaline phosphatase values than those without bili-
ary complications. These differences were statisti-
cally significant (p < 0.05). Biliary complications also 
occurred with more frequency in patients who had 
higher grade injuries according to Bismuth-Strasberg 

Table 2. McDonald classification for long-term results after bile 
duct injury repair

Grade Description n (%)

A Normal liver function tests – No symptoms 35 (60.3)

B Liver function tests slightly altered – No symptoms 12 (20.7)

C Abnormal liver function tests – Cholangitis and pain 6 (10.3)

D Endoscopic or surgical examination 
(perioperative death)

5 (8.6)
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classification (E3-E5) and in those in whom anasto-
motic stents were used. These differences were also 
statistically significant (p < 0.05) (Table 3). The mul-
tivariate logistic regression analysis showed no sta-
tistically significant differences between the 
statistically significant variables in the univariate anal-
ysis (Table 4).

Risk factors associated with BDI repair 
failure 

Univariate and multivariate analysis of those pa-
tients with long-term follow-up was carried out in order 

to identify possible risk factors associated with BDI 
repair success or therapeutic failure. The univariate 
analysis showed that patients with therapeutic suc-
cess (McDonald grade A and B) were those without a 
previous repair attempt, those who underwent BDI 
early repair (< 1 week) and those in whom stents were 
not used. These differences were statistically signifi-
cant (p < 0.05) (Table  5). The multivariate logistic 
regression analysis confirmed that previous repair and 
stent use were risk factors for BDI repair therapeutic 
failure (p < 0.05). BDI early repair showed a trend 
towards statistical significance, without reaching it 
(Table 4).

Table 3. Long-term biliary complications and bile duct injury successful repair results according to McDonald’s classification

Follow-up time Stricture (n)% p Recurrent cholangitis (n%) p Success (McDonald A/B)  (n%) p

Date of surgery 
Before 09/2013 (n = 28)
After 09/2013 (n = 28)

(2) 7.1
(2) 7.1 0.5

(5) 17.8
(1) 3.6 0.09

(22) 78.5
(26) 85.7 0.1

Follow-up time
< 1 year (n = 21)
1-5 years (n = 27)
> 5 years (n = 8)

(1) 4.7
(2) 14.8
(1) 12.5 0.1

(0) 0
(1)7.4
(5) 50 0.001*

(21) 100
(23) 85.2

(4) 50 0.003*

Average follow-up (median)
< 23 months (n = 27)
> 23 months (n = 28)

(2)7.4
(2) 6.8 0.1

(0) 0
(6) 20.7 0.001*

(26) 96.3
(22) 75.9 0.03*

*Statistically significant by chi-square test.

Table 4. Univariate/multivariate analysis of factors associated with biliary complications in the repair of bile duct injuries

Factors Univariate p Multivariate p

Media ± Odds Ratio (95% CI) Exp (B) Odds Ratio (95% CI)

Hemoglobin (g/dL)
Complication
No complication

10.4 ± 1.6
11.6 ± 2.0

0.03* 0.04 (−0.04‑0.13) 0.3

Albumin (g/dL)
Complication
No complication

2.9 ± 0.5
3.4 ± 0.6

0.04* 0.1 (−0.42‑0.46) 0.9

Albumin < 3 (g/dL) 3.06 (1.1‑8.3) 0.02‡ 0.2 (−0.27‑0.79) 0.3

Alkaline phosphatase (IU/L)
Complication
No complication

209.2 ± 130
406.3 ± 292

0.009† 0 (−0.001‑0.001) 0.6

Alkaline phosphatase < 129 IU/L 2.1 (0.81‑5.43) 0.04‡ −0.2 (−0.68‑0.2) 0.2

Bismuth Strasberg III-V injuries 1.4 (1.04‑2.11) 0.03‡ −0.06 (−0.4‑0.27) 0.6

Transanastomotic stents 3.2 (1.32‑7.82) 0.004‡ 0.33 (−0.046‑0.71) 0.08

*Statistically significant by Student’s t-test.
†Statistically significant by Mann-Whitney’s U-test.
‡Statistically significant by chi-square test.
CI: Confidence interval.
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Discussion

The results of this study indicate that our center has 
a good BDI repair success rate, although this success 
decreases as follow-up time exceeds 5 years. In ad-
dition, we found that there are risk factors related to 
complications and repair success, such as patient 
general status, type of injury, use of anastomotic 
stents, lesion repair time and previous repair attempts 
prior to referral to our unit.

BDI repair main purpose is to achieve adequate bili-
ary excretion without causing postoperative symptoms 
or liver function disorders. Since Lillemoe et al.6 and 
de Sicklick et al.7 publications, where BDI repair suc-
cess (categorized as asymptomatic with normal or 
slightly altered liver function tests) was 90.8%, the 
therapeutic success has been described within a 
range that goes from 759 to 93%11, with intermediate 
figures15. BDI repair efficacy and safety includes bili-
ary-origin morbidity and overall morbidity. BDI repair 
complication rate is 15 to 43%7,9,13,16,18 in specialized 
hepatobiliary centers, and it increases to almost 75% 
in hospitals where there are no hepatobiliary special-
ists16. An incidence of postoperative biliary leakage of 
5% has been described7, cholangitis (postoperative or 
recurrent) in 5-27%7,16 and bilioenteric stricture in 
5-10%7,12. Some centers have managed to reduce the 
incidence of cholangitis and stricture from 11% to 6% 
and from 13% to 5%, respectively, as they have grown 
as referral centers and have gained more experience 
in the management of these cases18; and except for 
some cases of mortality higher than 6%11, it is close 
to 2%7,8. Our center has managed to obtain a good 
success rate, of 81%, according to McDonald’s clas-
sification throughout the follow-up, similar and higher 
than 75% according to the date of surgery (before or 
after 2013) and in patients with follow-up longer or 
shorter than 2 years approximately (76 vs. 93%), 

despite this difference being statistically significant. 
We have also been able to achieve adequate efficacy 
and safety (morbidity of 39%: 12-19% cholangitis 
[postoperative and recurrent], 10% bile leak and 6% 
stricture), with a mortality of 3% in a myriad of patients 
with complex lesions (Amsterdam grade B and D) and 
biliary hilum high sections or strictures (Bismuth-
Strasberg E3-E5 lesions). Both stricture and recurrent 
cholangitis remained at effective and safe percent-
ages according to the time periods on follow-up, ex-
cept for the incidence of cholangitis in patients who 
were followed for more than 5 years. BDI repair pro-
longed follow-up allows evaluating the absence of 
biliary stricture (goal of success in these cases). Stric-
ture can occur at different procedural intervals, up to 
7 years after its performance5,7. Some authors con-
sider between 2 and 5 years to be an adequate follow-
up goal 14, and others prolong it to up to 20 years20. 
Therefore, we follow our patients for the longest pos-
sible time to make sure therapeutic success prevails. 
Furthermore, long-term patient follow-up allows estab-
lishing growth and experience curves, as described in 
programs that have achieved an increase in referrals8, 
and in selected cases to evaluate the assessment of 
liver damage that may exist prior to repair22.

Despite being a standardized technique, we found 
that the use of stents in hepatic anastomosis (transhe-
patic or not) was a risk factor associated with biliary 
complications in the univariate analysis, and with ther-
apeutic failure both in the multivariate and univariate 
analysis. For their use, we follow previously published 
recommendations15,22 (ischemic or scarred tissue with 
fibrosis and < 4-mm diameter tubes), and like others, 
complications are lesser when they are not used. 

Hepatobiliary specialists have tried to identify pos-
sible risk factors related to complications or to unsat-
isfactory results after BDI repair. Different studies 
have described that repairs not performed by 

Table 5. Univariate/multivariate analysis of factors associated with bile duct lesion repair therapeutic failure 

Factors Univariate p Multivariate p

Odds Ratio (95% CI) Exp (B) Odds Ratio (95% CI)

Previous repair (no) 6.5 (2.5‑16.6) 0.01* −0.503 (−0.834‑0.171) 0.004† 

Repair in > 1 week 1.329 (1.09‑1.52) 0.036† 0.172 (−0.015‑0.358) 0.07

Transanastomotic stents 9.9 (1.32‑74.1) 0.005* −0.242 (−0.411‑0.073) 0.006†

*Statistically significant by Fisher’s exact test.
†Statistically significant by binary logistic regression.
CI: confidence interval.
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hepatobiliary surgeons increase the risk of general 
and biliary complications, as well as of therapeutic 
failure11,16,17,20,22. High injuries have also been associ-
ated with complications, especially with cholangi-
tis11,12,17. We found similar results regarding the level 
of the injury and the use of stents, as previously men-
tioned, in addition to other factors such as low preop-
erative values ​​of albumin, hemoglobin and alkaline 
phosphatase. Although hypoalbuminemia had already 
been referred to as a factor associated with BDI repair 
complications28, low hemoglobin and alkaline phos-
phatase have not been related to complications after 
BDI. We might suggest hemoglobin as a surrogate 
marker of sepsis and inflammation, conditions that 
should be avoided for a successful BDI repair14,15,17,22,28; 
however, we found no relationship with alkaline phos-
phatase values in the development of complications. 
It should be noted that none of these associations had 
statistical significance in the multivariate analysis, 
similar to what has been observed in other 
studies11,13.

In addition to trying to predict complications, it is of 
the highest relevance being able to predict success 
in the long-term follow-up of BDI repair. We found that 
a repair prior to referral to our center and the use of 
stents are associated with and are a risk factor for 
therapeutic failure, and that early repair is associated 
with treatment success. Repair timing has been a 
subject of debate, since some suggest that the repair 
should be late when performed by hepatobiliary sur-
geons11,12 and others describe that repair timing mat-
ters if it is carried out by non-hepatobiliary surgeons17. 
Furthermore, late repair may be accompanied by vas-
culobiliary injuries and previous endoscopic proce-
dures that overcloud treatment success21. This 
combination of factors supports the fact that previous 
repair, especially if not performed in a referral center, 
confers a higher risk of therapeutic failure13,22. Stents 
association not only with complications, but also with 
success, justifies their selective use15,22.

Although our study has good postoperative results 
and confirms risk factors for therapeutic failure in BDI 
repairs, we must recognize that the described findings 
arise from a retrospective series with a not too large 
sample, and that we have not yet standardized biliary 
imaging studies and biliary vascular evaluation, as 
mentioned in the methods, and that, therefore, these 
shortfalls could negatively affect our study.

In summary, DBI repair should be carried out in a 
way that is effective and safe. There are possible risk 
factors associated with repair failure, such as previous 

repair outside a referral center, use of anastomotic 
stents and repairs that are not performed early. Some 
perioperative factors, such as hemoglobin, albumin 
and alkaline phosphatase values, in addition to level 
of the injury and use of stents, can be associated with 
biliary complications of these repairs. These findings 
must be confirmed by having a higher number of refer-
rals of this pathology to our center and with a longer 
term follow-up.
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