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Abstract: Background: Laparoscopic cholecystectomy is the gold standard procedure for 

symptomatic cholelithiasis and one of the most common surgical operations performed 

worldwide. However, laparoscopic approach to cholecystectomy may not be possible in 

every patient, thus conversion to open cholecystectomy is occasionally necessary to avoid 

or repair injury, delineate confusing anatomy or treat associated conditions. 

Patients and Method: A prospective study conducted in the Laparoscopy Unit- Department 

of General Surgery - Baquba Teaching Hospital – Diyala – Iraq, from January 2017 to 

December 2019. A total of 2749 patients of all age groups and both sexes who were found 

to have symptomatic gallstones were included in the study. Operative findings, causes of 

conversion and postoperative complications were recorded. 

Result: Out of the 2749 patients who were included in this study, successful laparoscopic 

cholecystectomy was completed in 2711 patients, while conversion to open procedure was 

required in 38 patients (1.38 %). Among those who were converted to open surgery, the 

most common cause of conversion was dense adhesions around the gallbladder 

representing 42.1 % of causes of conversion.The next common cause of conversion was 

obscure anatomy at Calot's triangle in  31.58 % patients. Instrument failure was 

responsible for 10.53 % of conversions. Massive bleeding that could not be controlled 

laparoscopically was the cause of conversion in 7.89  % of patients and visceral injury was 

the cause in 5.26 % while the least common cause of conversion was wide cystic duct in 

2.63% which was difficult to clip laparoscopically. 

Conclusion: The risk of conversion to open surgery is always present
 
and the decision 

about when to convert to laparotomy is an individual one, often subjective, made by the 

surgeon in the course of the procedure. The conversion rate in the present study was 1.38 

% which is in the lower limit as compared to other studies, with causes similar to or 

approximating many national and international literatures.  

Keywords: symptomatic cholelithiasis, laparoscopic cholecystectomy, open 

cholecystectomy, conversion rate. 
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1. INTRODUCTION 

 

Gallstone disease is a global health problem, most patients are usually asymptomatic, and 

gallstones are generally detected in ultrasonography during the evaluation of some other 

unrelated medical conditions 
(1, 2)

.The prevalence of gallstones varies widely and is related to 

factors like age, gender and ethnic background 
(3)

. 

Laparoscopic cholecystectomy revolutionized the minimally invasive procedures 
(2)

 and 

replaced open cholecystectomy, which was the traditional procedure in the treatment of 

symptomatic cholelithiasis 
(4-7)

, and thus, laparoscopic cholecystectomy became the gold 

standard procedure and one of the most common surgical operations performed worldwide 
(8)

. 

The advantages of laparoscopic cholecystectomy made it attractive to patients, surgeons, and 

hospitals 
(9)

 as it is a very safe and easy procedure 
(2, 5, 4, 8)

. Inspite of all advantages, 

sometimes, complications encountered during Laparoscopic cholecystectomy, some of these 

complications are common to laparoscopic surgery in general while other complications are 

specific to this unique technique 
(10, 11)

. 

Due to increase surgical experience and technical innovation, majority of patients with 

symptomatic gallstones can be managed by laparoscopy, except for patients with blood 

diathesis, carcinoma of gallbladder and patients not fit for anaesthesia 
(3, 5)

. 

Despite advancement in experience and technology, laparoscopic approach to 

cholecystectomy may not be possible in every patient 
(12)

, thus conversion to open 

cholecystectomy is occasionally necessary to avoid or repair injury, delineate confusing 

anatomy or treat associated conditions 
(10)

. This conversion should not be considered as a 

failure of surgery or inexperience of the surgeon, but rather a wise decision to avoid any risks 

or damage or to deal with adverse conditions 
(2,13)

, although conversion is associated with 

increased morbidity, prolonged hospitalization and longer recovery compared to a 

laparoscopic approach 
(13)

. 

Every surgeon should know the factors leading to conversion of laparoscopic 

cholecystectomy to open cholecystectomy for a better understanding of the limitations, and 

improved preoperative counseling 
(14)

. 

 

2. PATIENTS AND METHODS 

 

A prospective study conducted in the Laparoscopy Unit- Department of General Surgery -

Baquba Teaching Hospital – Diyala – Iraq, from 1
st
 of January 2017 to 31

st
 of December 

2019 (three years). A total of 2749 patients of all age groups and both sexes who were found 

to have symptomatic gallstones were included in the study. Patients with jaundice, 

choledocholithiasis or dilated common bile duct, gallbladder malignancy, patients with viral 

hepatitis (B or C) or HIV and patients who were medically unfit for laparoscopic approach 

were excluded from the study.  

Full preoperative assessment was done including full blood count, blood sugar, liver and 

renal function tests and screening for viral hepatitis (B and C) and HIV. Abdominal 

ultrasound was performed in all patients to confirm gallstones, to assess the common bile 

duct and used as a tool for exclusion criteria. ECG and chest X- ray were done when 

indicated. 

Informed consents were taken from the patients including the possibility of conversion of 

laparoscopic cholecystectomy to open operation. 

Standard four port technique was used to perform laparoscopic surgery and the operations 

were done by 16 distinct surgeons and the decision to convert to open cholecystectomy was 

made by the individual surgeon. 
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Data from all the patients were recorded, including operative findings, causes of conversion 

and postoperative complications. 

 

3. RESULTS 

 

Out of the 2749 patients who were included in this study, 2326 patients (84.61 %) were 

female and 423 patients (15.39 %) were male, giving rise to female to male ratio of 5.5:1. 

The patients' ages ranged from 9 to 82 years with a mean of 39.2 years. 

Successful laparoscopic cholecystectomy was performed in 2711 patients (98.62%) Among 

those with successful procedure, 2301 were female and 410 were male, while conversion to 

open procedure was required in 38 patients (1.38%). Among those who were converted to 

open surgery, 25 patients were female (1.07 % of the total female patients) and 13 patients 

were male (3.07 % of the total male patients). As shown in table 1. 

 

Table 1: Patients' gender and rate of conversion 

Gender Successful 

procedure (%) 

Conversion to open 

procedure (%) 

Total no. of the 

patients (%) 

Female 2301 (98.93 %) 25 (1.07 %) 2326 (84.61%) 

Male 410 (96.93 %)  13 (3.07 %) 423(15.39 %) 

Total 2711 (98.62%) 38 (1.38 %) 2749 

 

In this study, the most common reason of conversion was dense adhesions around the 

gallbladder, due to chronic cholecystitis or previous laparotomy, in 16 patients representing 

42.1% of causes of conversion.The next common cause of conversion was obscure anatomy 

at Calot's triangle due to acute or chronic inflammation or aberrant anatomy in 12 patients 

(31.58%). 

Instrument failure was the cause of conversion in 4 patients (10.53 %) due to inability to 

establish and / or maintain sufficient pneumoperitoneum during the course of laparoscopic 

cholecystectomy. 

Three patients (7.89 %) were converted due to massive bleeding that made vision unclear and 

successful haemostasis could not be achieved laparoscopically. In two patients, the bleeding 

was from the gallbladder bed that occurred during diathermic dissection, while in one patient 

the bleeding was from the Calot's triangle, which ocurred during dissection of cystic duct and 

artery. 

Visceral injury was the reason of conversion in 2 patients (5.26 %), one with CBD injury and 

the other with duodenal injury, while wide cystic duct, which was difficult to clip 

laparoscopically, found in one patient (2.63 %), so the procedure was converted for 

successfull ligation and division of the cystic duct. 

Table 2: Reasons of conversion 

Reason of conversion No. of patients Percentage 

Adhesions 16 42.1 % 

Obscure anatomy at Calot's triangle 12 31. 58 % 

Instrument failure 4 10. 53 % 

Bleeding 3 7.89 % 

Visceral injury 2 5.26 % 

Wide cystic duct 1 2.63 % 

Total no. 38  

 

4. DISCUSSION 
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Laparoscopic cholecystectomy has become the gold standard procedure for management of 

symptomatic gallstone disease 
(8, 11)

. 

The outcome of laparoscopic cholecystectomy is influenced greatly by surgeon specific 

factors (such as the training, experience, skill and judgement of the surgeon performing the 

procedure) 
(7)

, numerous patient and disease related factors (such as obesity, male gender, old 

age, prior abdominal surgery, acute cholecystitis, commmon bile duct stone, and anomalous 

anatomy) 
(15)

 and equipment related factors (such as electricity or equipment failure) 
(16)

. 

Thus, the risk of conversion to open surgery is always present
 (11)

 and the decision about 

when to convert to laparotomy is an individual one, often subjective, made by the surgeon in 

the course of the procedure 
(10)

 and preferably, the time to conversion should be as short as 

possible 
(17)

 although this conversion is associated with increased morbidity, prolonged 

hospitalization and longer recovery compared to a laparoscopic approach 
(1, 13, 14,18). 

 

Every institution must have a thorough understanding of the rate and causes of conversion to 

open surgery based on culture and geography, in addition to an understanding of conversion 

within the institution 
(1, 16)

.  

Conversion rates of 1 to 19% have been reported in different studies
 (1,3-6, 10-16, 19, 21-23)

, with 

increasing experience in laparoscopic cholecystectomy, an inverse trend in conversion rate is 

seen 
(9, 19, 20)

.The conversion rate in the present study was 1.38 % and this could be partly 

explained by the high learning curve for most of our surgeons and seeking for second opinion 

when difficulties were encountered and by the tendency of our surgeons to operate the cases 

of acute cholecystitis after an initial conservative treatment. 

Dense adhesions around the gallbladder was the most common cause of conversion in 31%, 

38%, 40.4%, 46%, 62% of cases in studies conducted by Ajay Anand et al.
 (7)

, Tariq Rashid et 

al.
 (16)

, Sujit Vijay et al. 
(15)

, Naseer Ahmed Awan et al. 
(22)

, and Sujoy Mukherjee et al. 
(14) 

respectively, similarly, adhesions were the most common cause of conversion in 42.1 % of 

patients in this study. 

Obscure anatomy at Calot's triangle was the next most common cause of conversion in this 

study (31.58 % of cases), while this was the cause in  9.5%, 23%, 50% and 54.32% of cases 

in studies conducted by  Ajay Anand et al.
(7)

,  Naseer Ahmed Awan et al.
(22)

, Rizwan Ahmed 

Khan etal. 
(19)

 and Muhammad Shamim et al.
 (9)

. Instrument failure was the cause of 

conversion in 10.53 % due to inability to establish and / or maintain sufficient 

pneumoperitoneum, these technical difficulties also encountered in other studies as in Ajay 

Anand et al.
(7) 

which was 4.77%, Sujoy Mukherjee et al. 
(14)

 was 8.1%, Sujit Vijay et al. 
(15)

 in 

22.9%. While uncontrollable bleeding was the cause of conversion in 7.89 % of patients in 

this study; it was responsible for 6.4%, 7.4%, 16% and 19.23% of causes of conversions in 

the studies of Sujit Vijay et al. 
(15)

, Muhammad Shamim et al. 
(9)

, Mohammed Reda 

AlGhadhban et al. 
(6)

, and Naseer Ahmed Awan et al.
 (22)

. Visceral injury was the cause of 

conversion in 5.26 % of cases in this study, while it was the cause of conversion in 2.74%, 

6.66%, 11%, 13.5% in studies conducted by Muhammad Shamim et al. 
(9)

, 
(24) 

, Sujit Vijay et 

al. 
(15)

 and Sujoy Mukherjee et al. 
(14) 

respectively. Wide cystic duct, which was difficult to 

clip laparoscopically, was responsible for 2.63 % of conversion in our study, while it was 

seen in 8.3% and 8.6% of cases in studies of Mohammed Reda AlGhadhban et al.
(6) 

and 

Muhammad Shamim et al. 
(9)

. 
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5. CONCLUSION 

 

The risk of conversion to open surgery is always present and the decision about when to 

convert to laparotomy is an individual one, often subjective, made by the surgeon in the 

course of the procedure. The conversion rate in the present study was 1.38 % which is in the 

lower limit as compared to other studies, with causes similar to or approximating many 

national and international literatures.  
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