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Abstract

Objective: The objective of this study is to determine the incidence rate of iatrogenic bile duct
injuries occurring after open and laparoscopic cholecystectomy procedures as well as to evaluate the
outcomes in the postoperative phase.

Study design: A cross-sectional study

Place and Duration This study was conducted in Zubeida Khalig Memorial free trust Hospital
Skardu from March 2022 to March 2023

Methodology: A total of 60 patients with iatrogenic bile duct injuries were admitted through the
OPD and emergency department. Baseline investigations were conducted, including Magnetic
resonance cholangiopancreatography (MRCP) and endoscopic retrograde cholangiopancreatography
(ERCP) in specific cases. Postoperatively, patients were monitored in the surgical ward and
discharged after drain removal. A six-month OPD follow-up was conducted, with data analyzed
using SPSS version 26.

Results: Within the cohort of 60 patients, subgroup analysis reveals that 24 cases (40%)
encountered injuries within our unit, while the remaining 36 cases (60%) were referred from other
hospitals. The mean age of the patients was 45+5 years, with a significant male-to-female ratio of
1:4. The primary presenting complaints encompassed jaundice, abdominal pain, and persistent bile
discharge. Surgical interventions performed encompassed Roux-en-Y choledochojejunostomy
(n=39 - 65%), choledochoduodenostomy (n=15 - 25%), and primary repair with a T-tube (n=6 -
10%). Analysis of postoperative occurrences indicated bile leaks (n=6 - 10%), wound infections
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(n=9 - 15%), and recurrent cholangitis (n=3 - 5%). The usual duration of hospitalization ranged
from 11 to 16 days.

Conclusion: In conclusion, this study highlights iatrogenic bile duct injuries post-cholecystectomy,
stressing improved surgical awareness and timely intervention. Surgical strategies, including Roux-
en-Y choledochojejunostomy and choledochoduodenostomy, offer efficacy despite complications.
Enhanced patient care and monitoring protocols are crucial for better outcomes.

Keywords: bile duct injury, cholecystectomy, laparoscopic, surgical complications, management,
Roux-en-Y choledochojejunostomy, choledochoduodenostomy, postoperative outcomes, patient
care, monitoring protocols

Introduction

Gallstone formation is unequivocally the most prevalent pathological condition afflicting the
gallbladder, affecting a substantial portion of the adult population worldwide with an estimated
prevalence of 10-15%. Interestingly, this condition exhibits a discernible gender bias, with a
notably higher incidence in females [1]. The optimal therapeutic approach for symptomatic
gallstone disease is cholecystectomy, although this intervention has been associated with a
discernibly increased likelihood of bile duct injuries [2].

The escalating incidence of iatrogenic bile duct injuries (IBDIs) parallels the frequency of
interventions involving the bile ducts. In order to treat these kinds of complicated injuries, doctors
have used procedures like end-to-end anastomosis and Roux-en-Y biliary enteric anastomosis to
make sense of the complicated anatomy [3]. Existing epidemiological data paints a distinct picture
concerning IBDIs. Post-open cholecystectomy, the reported incidence hovers within the range of
0.1-0.3%, whereas the prevalence post-laparoscopic cholecystectomies are estimated at around 2%.
This surge in incidence has, in part, been attributed to the early phases of adopting laparoscopic
techniques, where the learning curve of surgeons intersected with challenges in interpreting the
endoscopic visual field [4]. However, this unsettling trajectory took a reassuring course, with the
incidence plummeting to less than 0.5% over time. The appreciable reduction in IBDIs is a
testament to the amalgamation of the maturing experience of surgical practitioners and the
advancement of sophisticated instrumentation [5].

Several factors converge to precipitate iatrogenic bile duct injuries. These factors include the use of
adhesive bands near the surgical site, not taking into account the possibility of abnormal bile duct
structures, using diathermy too close to the sensitive bile ducts, doing too much surgery near the
difficult Calot's triangle, and unplanned blood loss [6]. latrogenic bile duct injuries can range from
complete to partial transection of the bile ducts, which can cause bile leaks, to the unintentional
tying off of major bile ducts in the most severe cases. The result of these kinds of things can be the
formation of strictures, which shows how serious bile duct injuries caused by surgery are [7, 8].
Persistent drainage of bile-stained fluid from the drain, coupled with elevated serum bilirubin and
alkaline phosphatase levels, the manifestation of local or generalized peritonitis, and indications of
septicemia, collectively serve as clinical markers that suggest the plausible occurrence of iatrogenic
bile duct injury [8]. Complementary diagnostic investigations for precise diagnosis and the
formulation of a definitive treatment plan encompass a spectrum of modalities, including abdominal
ultrasonography, computed tomography (CT) of the abdomen, magnetic resonance
cholangiopancreatography (MRCP), endoscopic retrograde cholangiopancreatography (ERCP), and
intraoperative cholangiography (I0C) [9].

The main goal of this study was to carefully look at how often bile duct injuries caused by doctors
happened after both open and laparoscopic cholecystectomy procedures. An examination of the
subsequent postoperative outcomes complements this assessment and together they help to provide
a thorough understanding of the effects of such injuries in the context of these surgical
interventions.
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Methodology

The study cohort consisted of a total of 60 patients. Among these, 24 patients (40%) encountered
iatrogenic bile duct injuries within our medical unit, while the remaining 36 patients (60%) were
referred from other medical facilities. Remarkably, the referred cases encompassed 30 instances
(83.3%) of open cholecystectomy and 6 cases (16.6%) of laparoscopic cholecystectomy.

Within the subset of cases managed within our unit, 6 cases were identified intraoperatively during
open cholecystectomy, and an additional 12 cases were diagnosed within a period of 7 to 14 days
post-surgery. Similarly, among the six cases involving laparoscopic cholecystectomy, the diagnosis
was confirmed within the first week after the procedure. Furthermore, all 36 of the referred patients
promptly sought consultation at the surgical department of our institution, typically within the first
month following their respective surgical interventions. Thorough medical history collection and
comprehensive physical examinations were conducted as part of the initial assessment. Clinical
indicators encompassed symptoms such as vomiting, fever, jaundice, and continuous bilious
discharge noted from the drain situated in the right hypochondrium. All patients underwent a battery
of essential investigations, including liver function tests, complete blood count, blood
urea/creatinine levels, random blood sugar evaluation, serum electrolyte assessment, prothrombin
time (PT), and activated partial thromboplastin time (APTT) measurements.

To ascertain the presence and specifics of iatrogenic bile duct injuries, tailored diagnostic measures
were employed. These included abdominal ultrasonography (USG) for 56 cases, magnetic resonance
cholangiopancreatography ~ (MRCP)  for 51  cases, and endoscopic  retrograde
cholangiopancreatography (ERCP) for 28 cases. These investigations not only aimed at confirming
the diagnosis but also facilitated injury classification and guided the formulation of an appropriate
treatment strategy. The patients were initiated on intravenous injections of ceftriaxone at a dose of 1
gram administered twice daily. Concurrently, intravenous fluids were administered at a rate of 3
litres per day, and omeprazole was infused intravenously at a dosage of 40 mg once daily. An
intravenous injection of tramadol was provided as needed for pain management.

Prior to commencing any procedures, the patients were adequately informed, and their informed
consent was procured. The nature of the surgical procedure was meticulously explained to both the
patients and their respective family members. The surgeries were executed via subcostal incisions
while the patients were under general anesthesia. Following the surgical interventions, patients were
vigilantly monitored within the confines of the surgical ward. The removal of the drainage apparatus
was undertaken before patients were discharged from the hospital. For patients equipped with T-
tubes, a recommendation was provided for a T-tube cholangiogram to be conducted on the 10th day
post-surgery.

Patients were also advised to adhere to the follow-up schedule, with appointments scheduled for the
10th day post-surgery and one month thereafter at the outpatient department (OPD). During the
initial follow-up visit, a wound assessment was conducted, postoperative complications were
documented, and any necessary stitches were removed. The removal of T-tubes occurred upon the
observation of unobstructed dye flow into the duodenum during T-tube cholangiograms.
Supplementary abdominal ultrasonography (USG) was performed whenever there was any
suspicion of intra-abdominal collections.

Data garnered from these processes was meticulously recorded on specific forms and subjected to
analysis utilizing the Statistical Package for the Social Sciences (SPSS) version 26. This analytical
endeavor contributed to the comprehensive understanding of the therapeutic process and its
associated outcomes.

Results

The study cohort encompassed a group of 60 patients, all of whom had experienced iatrogenic bile
duct injuries arising from both open and laparoscopic cholecystectomy procedures. Among this
patient assembly, there were 12 male participants (20%) and 48 female individuals (80%), thereby
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establishing a discernible male-to-female ratio of 1:4. The calculated mean age of this patient
ensemble stood at 45+5 years.

From the subset of patients who encountered injuries within our unit, a noteworthy pattern emerged.
Specifically, six instances (25%) were expeditiously identified during the actual surgical procedure,
compelling immediate intraoperative management under the same anesthesia. In tandem, 18 other
cases (75%) were retrospectively diagnosed during the postoperative period, typically unfolding
within a window of 7 to 14 days subsequent to the initial surgery.

When dissecting the cases subject to open cholecystectomy, a classification according to the
Bismuth criteria revealed distinctive injury types. In specific terms, 36 patients (75%) exhibited type
1 injuries, while 6 patients (12.5%) demonstrated type 2 injuries, and a parallel 6 patients (12.5%)
showcased type 3 injuries. Contrarily, in the realm of laparoscopic cholecystectomy, all 12 patients
(100%) had the same presentation of type 3 injuries.

Table 1. Patients distribution as per the site of the bile duct injury

Procedure Site Cases | Percentage
CHD | CBD

Open Cholecystectomy 12 0 12 20

Laparoscopic Cholecystectomy | 6 42 48 80

Total 18 42 60 100

The gamut of operative interventions executed is elaborated within Table 11

Table 2. Procedure Performed

Procedure Cases | Percentage
Choledochoduodenostomy 15 25

Roux- en Y Choledochojejunostomy | 39 65
End-end Anastomosis over T-tube | 6 10

It is noteworthy that a subset of the patient cohort, comprising 24 cases (40%), experienced
postoperative complications. Six of these cases (10%) had leakage after surgery, nine (15%) had
wound infections, and three (5%) had cholangitis come back. It is reassuring to report that the study
recorded no instances of mortality. The duration of hospitalization for the patients was variable,
spanning a range between 11 and 16 days.

Furthermore, the monitoring continuum extended beyond the hospitalization phase, as the patients
were meticulously followed up through a series of outpatient department (OPD) visits spanning a
span of 6 months subsequent to their respective surgical interventions. This comprehensive
postoperative monitoring period served as a testament to the meticulous approach adopted in this
study.

Discussion

latrogenic bile duct injury is a serious problem that can happen during biliary surgery. Not only does
it make things hard for the primary surgeon, but it also makes things hard for even the most
experienced referral centres that take care of the patient after surgery [10]. This condition is closely
linked with extended periods of morbidity and heightened rates of early mortality [11]. Inadequate
handling of iatrogenic bile duct injury has the potential to give rise to severe complications,
including peritonitis, sepsis, multi-organ failure, and the development of cirrhosis [12].

Shaikh et al. documented an occurrence rate of 0.13% to 0.55% for iatrogenic bile duct injuries
(IBDIs) in a localized investigation [13]. In our study, the observed incidence of iatrogenic bile duct
injuries (IBDIs) stood at 0.9% within the open cholecystectomy group, while it amounted to 1.3%
following the utilization of laparoscopic cholecystectomy. It is imperative to note that iatrogenic
bile duct injuries often elude immediate intraoperative detection, and patients might subsequently
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manifest symptoms such as progressive jaundice resulting from biliary leakage or the eventual
formation of strictures.

Within the context of this study, a noteworthy 18 patients (90%) presented with jaundice, while 8
patients (40%) exhibited symptoms indicative of peritonitis. These peritonitis manifestations
stemmed from the presence of localised or generalised collections. This profile aligns closely with
outcomes from a comparable study, thereby underscoring the consistency and reliability of our
findings [14]. The first step in diagnosing iatrogenic bile duct injuries (IBDISs) is to do an abdominal
ultrasonography (USG), which is a test that can find localised or generalised collections [15].

The occurrence of iatrogenic bile duct injuries can be averted through the implementation of
meticulous surgical techniques. In cases where suspicion arises during the surgical procedure itself,
immediate repair within the same operative session is considered optimal. Most bile duct injuries
caused by doctors are best treated with surgery. Roux-en-Y hepaticojejunostomy is the gold
standard for treating this complicated condition [16].

In our study, all enrolled patients underwent surgical reconstruction as part of the treatment
regimen. The incidence of wound infection was documented at 15%, a figure that falls within an
acceptable range when compared to findings from parallel investigations. A thorough follow-up
period spanning 6 months was administered to monitor patient progress, revealing the absence of
stricture formation.

Conclusion
Roux-en-Y choledochojejunostomy emerges as the optimal surgical solution for bile duct injuries,
exhibiting a marked reduction in postoperative complications and significantly enhancing patient
outcomes. This technique adeptly navigates the complexities of bile duct injuries while fostering an
environment of minimal postoperative complications, setting a commendable benchmark in surgical
intervention.

Source of funding
There was no specific source of funding for the present study.

Interest confliction
There was no conflict of interest in the present study.

Permission
Permission was acquired and received from the ethical committee before the conduct of the study.

References:

1. Connor S, Garden OJ. Bile duct injury in the era of laparoscopic cholecystectomy. British
journal of surgery. 2006 Jan 23;93(2):158-68.

2. Michael Brunt L, Deziel DJ, Telem DA, Strasberg SM, Aggarwal R, Asbun H, Bonjer J,
McDonald M, Alseidi A, Ujiki M, Riall TS. Safe cholecystectomy multi-society practice
guideline and state-of-the-art consensus conference on prevention of bile duct injury during
cholecystectomy. Surgical Endoscopy. 2020 Jul;34:2827-55.

3. de’Angelis N, Catena F, Memeo R, Coccolini F, Martinez-Pérez A, Romeo OM, De Simone B,
Di Saverio S, Brustia R, Rhaiem R, Piardi T. 2020 WSES guidelines for the detection and
management of bile duct injury during cholecystectomy. World journal of emergency surgery.
2021 Dec;16(1):1-27.

4. Nuzzo G, Giuliante F, Giovannini I, Ardito F, D’Acapito F, Vellone M, Murazio M, Capelli G.
Bile duct injury during laparoscopic cholecystectomy: results of an Italian national survey on 56
591 cholecystectomies. Archives of Surgery. 2005 Oct 1;140(10):986-92.

Vol. 30 No. 17 (2023): JPTCP (1288-1293) Page | 1292


https://jptcp.com/index.php/jptcp/issue/view/79

latrogenic Bile Duct Injury Following Open And Laparoscopic Cholecystectomy: Exploring Patterns, Management,

And Treatment Outcomes

10.

11.

12.

13.

14.

15.

16.

Karvonen J, Gullichsen R, Laine S, Salminen P, Grénroos JM. Bile duct injuries during
laparoscopic cholecystectomy: primary and long-term results from a single institution. Surgical
endoscopy. 2007 Jul;21:1069-73.

Yegiyants S, Collins JC. Operative strategy can reduce the incidence of major bile duct injury
in laparoscopic cholecystectomy. The American Surgeon. 2008 Oct;74(10):985-7.

Walsh RM, Henderson JM, Vogt DP, Brown N. Long-term outcome of biliary reconstruction
for bile duct injuries from laparoscopic cholecystectomies. Surgery. 2007 Oct 1;142(4):450-7.
Schmidt SC, Langrehr JM, Hintze RE, Neuhaus P. Long-term results and risk factors
influencing outcome of major bile duct injuries following cholecystectomy. Journal of British
Surgery. 2005 Jan;92(1):76-82.

Térngvist B, Zheng Z, Ye W, Waage A, Nilsson M. Long-term effects of iatrogenic bile duct
injury during cholecystectomy. Clinical Gastroenterology and Hepatology. 2009 Sep
1;7(9):1013-8.

Faridoon S. latrogenic bile duct injury following open and laparoscopic cholecystectomy and
treatment outcome. Journal of Surgery Pakistan. 2018 May 30;23(1):21-4.

Aziz AM, Shoreem H, Sallam A, Al-Warraky M, Sadek A, Osman M. latrogenic bile duct
injury: A retrospective analysis of short-and long-term outcomes after surgical repair. Saudi
Surgical Journal. 2016 May 1;4(2):61.

Salama IA, Shoreem HA, Saleh SM, Hegazy O, Housseni M, Abbasy M, Badra G, Ibrahim T.
latrogenic biliary injuries: multidisciplinary management in a major tertiary referral center.
HPB Surgery. 2014;2014.

Shaikh R, Polani MR, Ayub M, Asghar A, Malik KA, Rehman SU. Bile duct injuries during
open and laparoscopic cholecystectomy: Management and outcome. Pak J Med Sci.
2009;25:496-9

Hadi A, Aman Z, Khan SA, Zafar H, Khan M, Afridi SK, et al. Surgical management of bile
duct injuries following open or laparoscopic cholecystectomy. J Pak Med Assoc. 2013;8:1008-
12.

Qureshi MS, Urooj R, Dawani A, Soomro |, Maher M. Post cholecytectomy injuries: diagnosis
and management. Pak J Surg. 2007;23:166-8.

Luo Z, Cheng L, Ren JD, Tang LJ, Wang T, Tian FZ. Progressive balloon dilatation following
hepaticojejunostomy improves outcome of bile duct stricture after iatrogenic biliary injury.
BMC Gastroenterology 2013;13:70.

Vol. 30 No. 17 (2023): JPTCP (1288-1293) Page | 1293


https://jptcp.com/index.php/jptcp/issue/view/79

