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Abstract
Background

Common bile duct injury it’s a severe and complex complication, and it’s related to increased rates of
morbidity and mortality. Early recognition and on-time diagnosis plus multidisciplinary management led
by a hepatobiliary surgeon show fewer complications rate and best postoperative outcomes. No guideline
exists among the proper time of reconstruction. This study aims to describe the experience of a
specialized Hepato-Pancreatic-Biliary (HPB) group and to analyze the outcomes regarding the time of bile
duct injury (BDI) repair.

Methods

A multicenter retrospective review of a prospectively collected database was conducted. All the patients
older than 18 years old that underwent common bile duct reconstruction between January 2014 –
December 2020 were included. Analysis and description of preoperative characteristics and postoperative
outcomes were performed. A reconstruction time-based group differentiation was made and analyzed.

Results

37 patients underwent common bile duct reconstruction between January 2014 and December 2020.
62.16% of the patients were female. The mean age was 50.4 years +/- 19.5 years. The most common
injury was type E3 (29.73%). Hepaticojejunostomy was performed in 75.68% of the patients. Delayed
reconstruction (> 72 hours) was performed in the majority of the cases (81.08%) due to delays in the
referral centers. No statistically signi�cant difference regarding complications in early or delayed BDI
reconstruction. The mortality rate was 2.7% (n=1). 2-year follow-up bilioenteric stenosis was observed in
7 patients. Biloma showed a statistical relationship with complex bile duct injuries (p=0.02).

Conclusion

Common bile duct injury remains to be a concerning complication in general surgery. The
multidisciplinary approach shows a lesser complication rate. The time of BDI reconstruction seems not to
be a signi�cant factor related to complications. In this study, biloma was associated with complex bile
duct injury, However, further studies are needed to con�rm our results. 

Introduction
700.000 cholecystectomies are performed annually in the United States [1–4] and laparoscopic
cholecystectomy is currently the gold standard of symptomatic gallstones or acute cholecystitis
management [1, 2]; Its bene�ts over open cholecystectomy are fast patient recovery, less postoperative
pain, shorter hospital stay, and faster reintegration to daily activities, [2, 10, 13, 17].
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Although surgeons around the world have been accumulating experience and the learning curve has
become steeper [17], in the last three decades there has been an increase in biliary tree lesions [11].
Iatrogenic biliary duct lesions can occur by either an open approach or by laparoscopy and it is
associated with signi�cant morbidity and low but not negligible mortality [3–4, 7].

Surgery by laparoscopy shows two to three times higher rates of bile duct lesions (0,4%-0,6%) in
comparison to an open approach (0.2% − 0.3%) [6, 10, 12–13]. Patients who suffer common bile duct
injury show increased 1-year mortality of approximately 7.2%, and 14,5% in a 5-year follow-up s < pan [13 
− 4, 19–22]. Additionally, these lesions have an impact on the healthcare system, increasing costs up to
126% after bile duct repair. [4–6, 14–20]

In order to decrease bile duct injuries, risks must be identi�ed both previously and during surgery. A
preoperative evaluation of risk factors, early injury identi�cation, and accurate management of bile duct
injuries are crucial to decrease morbidity and mortality. Also, it’s well established the importance of the
experience of the surgeon and formal Hepatobiliary and pancreatic (HPB) training when treating bile duct
injuries. As Halle-Smith et al describe, reconstruction performed by a non-hepatobiliary surgeon increases
a 4-time risk to present postoperative complications [21]. Among those relevant factors, time of
reconstruction rises in literature as a key component of reduced morbidity and mortality [33]. Early
reconstruction is associated with a shorter hospital stay, costs reduction, and reduced burden of the
patient. On the contrary, delaying surgical reconstruction allows for optimization of the clinical condition,
sepsis control, and delimitation of bile duct ischemia, eventually in�uencing long-term strictures and bile
duct leak [33]. Some reports describe no relevance in the time of reconstruction for the early and delayed
complication rates [34, 35]. Therefore, this topic is still a matter of debate.

The current study aims to describe the experience in the management of common bile duct injury after
laparoscopic/open cholecystectomy by a hepatobiliary group in high complexity centers in Colombia and
to describe the association between time of reconstruction and short- and long-term complications.

Methods
The present study was performed in four centers where the iatrogenic biliary injury occurred (Two
academic and 2 non-academic hospitals). A retrospective analysis was done. Biliary reconstruction was
performed by the same HPB surgeon. Ethical compliance with the Helsinki Declaration, current legislation
on research Res. 008430 − 1993 and Res. 2378 − 2008 (Colombia) and the International Committee of
Medical Journal Editors (ICMJE) were ensured under the Ethics and Research Institutional Committee
(IRB) approval. Institutional Review Board approval (Hospital Universitario Mayor Méderi, Universidad el
Rosario ) from the institutions involved. Patients over 18 years old who were diagnosed with common
bile duct injury following laparoscopic or open cholecystectomy between January 2014 and December
2020, were included.

Demographic characteristics, risk factors, remission time, intraoperative �ndings, con�rmatory and
paraclinical imaging studies performed, type of injury (Strasberg classi�cation system), postoperative



Page 4/12

evolution, complications based on the Clavien-Dindo classi�cation, and postoperative mortality were
included. All patients were followed for postoperative stenosis at 6–12 and 24 months. Descriptive
statistics of all study parameters were provided. Data were analyzed using STATA 17 software.
Continuous data were summarized by their mean, median, standard deviation, and interquartile range.
Categorical data were summarized by their frequency and proportion. Bivariate analysis was performed.
Qualitative variables were analyzed using chi-square statistics (Fisher's exact test when appropriate).
Quantitative variables were analyzed, based on normality, with Spearman's or Pearson's association’s
correlation coe�cient accordingly. A multivariate analysis was performed to evaluate the association
between clinical variables (Cholangitis, jaundice, and biloma), and the severity of the BDI.

Association among clinical variables and the severity of bile duct injury was evaluated. Complex injuries
were de�ned as Strasberg types E3-E5. Clinical �ndings such as abdominal pain, cholangitis, biloma, and
comorbidities (arterial hypertension and diabetes mellitus type 2) were evaluated. The signi�cant
statistical association was de�ned if a p-value < or equal 0.05 was reached.

Timing of the reconstruction was de�ned in three groups: intraoperative, early (< 72 hours since the BDI)
or late (> 72 hours). Associations between the timing of the reconstruction and postoperative outcomes
such as mortality, bilio-enteric anastomotic stricture, ICU requirement, and Clavien Dindo classi�cation
were evaluated. The signi�cant statistical association was de�ned if a p-value < or equal 0.05 was
reached.

Surgical approach
Mederi Hospital is a referral center in HBP complex surgeries in Bogota. Iatrogenic biliary injuries were
done in three other hospitals. However, the same HPB surgeon was able to perform reconstruction in all
four institutions.

A standardized technique was performed. A midline supraumbilical laparotomy was created. Blunt
dissection was performed by using low-energy electrocautery throw embryologic planes. The
hepatoduodenal ligament was mobilized and adherences dissected. A Kocher maneuver was performed.
Right after, Hilar plate dissection and identi�cation of the common bile duct injury was done. Biloma was
drained, clots and old bleeding were removed when needed. The abdominal cavity was cleaned. Healthy
bile duct tissue was exposed. Standard transmesocolic one layer Roux-en-Y hepaticojejunostomy (HJ)
was performed using either 4 − 0 or 5 − 0 polydioxanone suture depending on bile duct thickness. Finally,
intestinal transit is reconstructed by two layers of side-to-side jejunojejunostomy by using 4 − 0
polydioxanone at 60 to 90 cm to the HJ. Either Jackson-pratt or Blake drain was left based on speci�c
criteria and availability.

Follow-up
By institutional protocol, follow-up was performed 6, 12, 24 months to determine late postoperative
complications, and postoperative bilio-enteric anastomosis stricture. Cholangio-resonance was
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performed to con�rm the suspected diagnosis.

Results
37 patients were collected between Hospital Universitario Mayor Méderi (25) and Hospital Universitario
San Ignacio (9); one patient from Clínica Palermo and two patients from Clínica Colsubsidio. Surgical
management, follow up and data analysis was evaluated together for analysis.

Demographic – Clinical
A total of 37 patients were included in the study. The mean age was 50.4 years +/- 19.5 years. Female
constituted 62,16% (n = 23) of the cases. Body Mass Index (BMI) average was a range between 18,5–24,9
kg/m2 (70,27% n = 26). The initial surgical approach in the primary surgery was mainly laparoscopic
(51% n = 19), and 21% (n = 8) required conversion to laparotomy due to surgeon decision. Tokyo
classi�cation in cholecystitis patients was Tokyo I (18,92%, n = 7), Tokyo 2 (54,05%, n = 20), Tokyo 3
(5,41%, n = 2) and no cholecystitis (21,62%, n = 8). After biliary reconstruction, Blake drain was inserted in
54.04% (n = 20) of the patients because of biliary leak after �nishing reconstruction or previous biloma
found. Signi�cant number of patients were operated at teaching hospitals (45,95% - n = 17). Summarized
characteristics are displayed in table 1. (See appendix)

Diagnosis
In our series, bile duct injury diagnosis was classi�ed into three groups. During surgery (40,54% / n = 15),
at �rst 72 h of the lesion (3,41% / n = 2) and, late diagnosis after 72h (54,05% / n = 20). In the �rst group,
76.19% of bile duct injury was found through intraoperative cholangiography. In the early and late group
of patients, con�rmation of the injury was made in the postoperative time by cholangio-resonance in
43,24%of the cases. 18,92% of the patients followed an Endoscopic retrograde
cholangiopancreatography (ERCP) to diagnose the injury (See table 2 – Appendix). A routine blood test
was made for all patients (total bilirubin, direct bilirubin, alkaline fosfatase, white blood cell count, serum
creatinine y partial thromboplastin time). Results are described in Table 3. (See appendix)

Type of injury
The type of injury was classi�ed according to the Strasberg classi�cation. The most frequent lesion was
E2 (29.73%, n = 11). 67,56% of patients had complex biliary tree bifurcation injury (E 3–4), (See graphic
1). In addition, 2 patients were documented with arterial injury, in both cases with right hepatic artery
ligation. However, incomplete data was found. No portal injury was documented.

there is not enough information on the surgical report about vascular injuries.

Timing of the reconstruction
Biliary reconstruction was performed in most of the cases (81.08%, n = 30) in a range between 72 and
120 hours after the diagnosis. Two particular cases were reconstructed after a month. One of them due to
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sepsis and the other one due to administrative delays to referring the patient. Four patients were taken for
reconstruction between 24 to 72 hours after diagnosis and only three cases had reconstructive surgery in
the same surgical time as cholecystectomy; those occurred in our base center after the general surgeon
recognized the injury. Delayed reconstruction in our study (> 72h) shows no statistical relationship with
mortality, bile duct stricture, or severe postoperative complications de�ned as Clavien Dindo III - IVa (p = 
0.1 ; p = 0.07 ; p = 0.45 ; p = 0.56 respectively), with no differences between this approach, and surgical
reconstruction in the early post-cholecystectomy period. (See table 5 - Appendix).

Surgical reconstruction
The early recognition of the lesion was a relevant factor to adequately perform a bile drain and prompt
referral to HPB service. In our analysis 75.68% (n = 28) reconstruction was done with
hepaticojejunostomy, 5.41% (n = 2) underwent choledocoplasty, and 2 patients (5.41%) were managed
with primary closure of the bile duct. One patient (2,70%) required a double bilioenteric anastomosis.
Intraoperative bleeding was on average 244 cc. The average surgical time was 206.83 minutes. In the �rst
surgery, a drain was left in 45,95% of the patients with suspected bile duct injury, It is important to point
out that patients should have bile duct drains with a stent in situ during surgical injury if it is recognized
or subhepatic drains should be placed to avoid biloma or peritonitis. This is a key factor when it is
mandated to refer patients to an HPB center.

Postoperative results
Intensive care unit (ICU) was required in seven cases after surgery period due to cholangitis and mean ICU
stay there were 0.72 days +/- 1.62. Postoperative complications were analyzed using the Clavien-Dindo
classi�cation. Type 1 represents the majority of our patients with 70.27% (n = 26), followed by type 3B
occurring in 6 patients (16.22%), and type 2 with 8.11% (n = 3) of the patients who need a blood
transfusion. Types 3A − 4A each occurred in 1 patient (2.70%), and only one patient (2.70%) required
surgical re-intervention to address its complication. No patients showed complications of type 4B.
Mortality was present in one case (2.7%), this particular case was reconstructed one month after bile duct
injury due to a delay in biliary injury recognition and delay in referral to our HPB center. Bilio-enteric
stricture was observed in 7 patients after a 2-year follow-up and all of these cases required new bilio-
enteric reconstruction.

Biloma has a statistical relationship with complex common bile duct injury (p = 0.02, CI 95%), the
presence of biloma shows a 41-fold risk of presenting with a Type E3-E4 Strassberg injury of the bile
duct. (See table 4 - Appendix)

Discussion
Since the �rst description of laparoscopic cholecystectomy in 1985, it has become the gold standard in
care for patients with gallstones and acute cholecystitis. Despite the decrease in complications due to a
steeper learning curve, the incidence of bile duct injury continues to be one of the most feared
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complications, currently occurring at 0.2 to 0.7% of patients undergoing surgery [10]. The early diagnosis
and optimal treatment are the cornerstones to prevent bad outcomes or major complications [10].

A controversial debate on the optimal timing of HJ for BDI still persists in the literature. A wide variety of
cut-off times for “early” and “delayed” surgery has been described and no guidelines at present show the
proper time of BDI repair [34]. However, early reconstruction is always recommended in HPB centers
around the world. In this study, we used the most common classi�cation as early (�rst 72 hours of
reconstruction after the BDI diagnosis) and delayed (after 72 hours) [35]. In this study, no associations in
complications rates were found between those cut-off values, and the complication rate was similar in
those groups (Intraoperative Group p = 0.1, Early group p = 0.6, delayed group p = 0.5). Some recent
reports support this �nding, a collaborative retrospective study from the European-African HPB
Association concluded that the timing of reconstruction did not have an impact on severe postoperative
complications, reinterventions, or mortality [36]. As well, Stewart and Way found in a multivariate analysis
that the time of reconstruction was not an important factor [37]. However, Schreuder et al show that
reconstruction between 2–6 weeks has an increased rate of postoperative morbidity and
hepaticojejunostomy stricture [33]. Therefore, based on our data, the timing of reconstruction it’s not
related to increased postoperative complications, mortality, or anastomotic stricture, and suggests that
early does not mean better in BDI reconstruction, however, a delay of more than 4 weeks could be
detrimental in postoperative outcomes[33, 36].

Several risk factors must be revised in the preoperative time to classify the risk of potential
complications. There are well-described factors in literature such as acute cholecystitis and cholangitis
that were associated with more complex injuries (Type E) with statistically signi�cant value [30]. In this
group, there was a higher rate of biliary duct lesions in patients with acute cholecystitis; 78.3% of the
cases had acute cholecystitis at the time of the injury. However, it was not clearly associated with the
complexity of the CBD injury (p = 0.06). Reasons given for this association may be related to the degree
of in�ammation, the development of �brosis, and adhesion processes, which hinder the adequate
exposure of the surgical �eld and provide a modi�cation in the anatomy that prevents an adequate
identi�cation of the structures that need surgical repair [27].

When occurred, identi�cation of the bile duct injury is still an enormous concern, only one-quarter of
injuries are recognized during surgery [28]. In this case series, 40,54% of cases were identi�ed in the
intraoperative time. Most of the lesions were identi�ed in the postoperative time, the presence of
symptoms such as fever, postoperative jaundice, and unmanageable abdominal pain should alert the
possibility of bile duct injury. [17]. In this study, the most common symptom was unmanageable
postoperative pain in 70.27% of the patients. Jaundice appeared in 67.5% of cases and only 21.62% of
patients presented with cholangitis [17].

The experience of a hepatobiliary surgeon and a specialized group has proven to be of relevance to
ensure optimal results. 75% of surgeons attempt to repair the injury on their own with a poor success rate
of 17% [10]. The impact of bile duct injuries is high, this generates an increase in hospital stay and care
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costs. Also, the emotional toll of this complication is high as any health worker who has been in relation
to a case with bile duct injury clearly knows the emotional value that each case represents, not only for
the patient and their family but also for all the nursing staff and the surgical team. [37]. Therefore, based
on a signi�cant amount of publications, the international organizations for HPB surgeons (AHPBA,
IHPBA) state that bile duct reconstruction must be performed only by HPB surgeons.

Long-term follow-up data for this type of lesions is scarce given the low frequency of presentation and
the low publication of case series in our setting [14]. In a series of 400,000 cholecystectomies, Sinha et al.
found that biliary tree injuries had a 6-fold increased risk of mortality at 1 year compared to those without
bile duct lesions [18]. One of the most frequent complications in long-term follow-up is anastomotic
stenosis. In our series, 7 patients presented biliary stricture in long-term follow-up established at two
years.

The presence of biloma in early or late BDI detection showed statistical association with severity of the
injury (p 0.02), with a 41.7 increased risk-fold to present highly complex common bile duct injuries
de�ned in this study as type E3-5 Strasberg lesions.

Vascular compromise is a well-described characteristic associated with complications, however in our
patients, there were only 2 cases with con�rmed vascular compromise, this �nding can be associated
with an underreported description in the involved hospital.

Strengths identi�ed in our study are management by the same hepatobiliary group in multiple institutions
and the possibility of follow-up at 30 days and 24 months postoperatively. Results in this study should be
interpreted in light of several limitations. Only surgical nature of patients undergoing reconstruction as we
did not have data on the total incidence of bile duct lesions (lesions with endoscopic management or
patients who died before reoperation), as well as the retrospective nature of the study and the small
number of patients included. Finally, a possible underreported description of associated complications
like the vascular compromise could in�uence the results.

Conclusion
Bile duct injury is a severe and complex postoperative complication that increases morbidity and
mortality rates in the short and long term in patients undergoing cholecystectomy. Based on our results
the time of reconstruction it’s not related to early and late complications. However, it is recommended to
repair as soon as the clinical condition of the patient allows.
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Figure 1

Graph 1 . Proportion of bile duct injury according to Strasberg Classi�cation . 
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