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Abstract:  
Gallbladder stones continue to be the leading cause of abdominal morbidity and affect a large portion of the 
population in many different countries across the world. The goal of this study was to determine the conversion 
rate and identify the factors responsible for conversion of laparoscopic cholecystectomy to open cholecystecto-
my. Hence, these findings will allow us to improve patient safety by reducing time to conversion, better operat-
ing room scheduling and efficiency, and more relevant and accurate preoperative counseling, it is necessary to 
determine a patient's risk for conversion based on preoperative information. A hospital based cross sectional 
study was conducted in general surgery department, in Government Thanjavur medical College and Hospital. A 
total of 75 Patients presenting with symptomatic gall stone disease without choledocholithiasis between Decem-
ber 2017 and October 2019 were included in the study. The present study of 75 patients has shown that gallstone 
diseases were more common in females than to males with a ratio of 2: (68 % females and 32% males). The 
most common age of presentation of gallstone diseases is 41-50 years (28% of the patients presented in this 
group). Most of the patients had right hypochondrium pain followed by vomiting (71%) and jaundice (4%) as 
the chief complaint. Ultrasonography is the most economical, simplest, easiest and an initial tool for the evalua-
tion of gallstone diseases. Patients with thickened gallbladder wall had a higher rate of conversion i.e, 5 out of 
13. This was one of the important parameter. Patients who presented on admission with acute cholecystitis had a 
higher conversion rate to open procedure as compared to those who presented with only cholelithiasis. The main 
cause for conversion from laparoscopic cholecystectomy to open procedure was difficulty in identifying the 
anatomy of the Calot‟s triangle as a result of dense omental adhesion (83.3%) followed by common bile duct 
injury (16.7%). Laparoscopic cholecystectomy is a safe and reliable surgery. With growing experience by the 
surgeons in laparoscopic technique, complications and conversion rate can be brought down to a minimum. 
Keywords: Laparoscopic cholecystectomy, Open cholecystectomy & Cholelithiasis. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction 

Gallbladder stones continue to be the leading cause 
of abdominal morbidity and affect a large portion 
of the population in many different countries across 
the world. In the general population, gallstone dis-
ease is a prevalent gastrointestinal ailment that of-
ten necessitates hospitalization.  

The prevalence is around 11% to 36%. The treat-
ment of choice for patients with symptomatic 
cholelithiasis is laparoscopic cholecystectomy [1]. 
Previously Open cholecystectomy was frequently 
performed but that has given way to a laparoscopic 
approach.  

The advantages of laparoscopic cholecystectomy 
are the avoidance of large incision, shortened hos-

pital stay and earlier recovery. The patient’s condi-
tion, the surgeon is level of experience, and tech-
nical factors can play a major role in the decision 
for conversion. Inability to define the anatomy and 
difficult dissection are the leading cause for con-
version followed by other complications like bleed-
ing [2]. The conversion rate for elective laparo-
scopic cholecystectomy is around 5%, whereas the 
conversion rate in the setting of complications like 
acute cholecystitis is around 30% [3]. The goal of 
this study was to determine the conversion rate and 
identify the factors responsible for conversion of 
laparoscopic cholecystectomy to open cholecystec-
tomy. Hence, these findings will allow us to im-
prove patient safety by reducing time to conver-

http://www.ijpcr.com/


 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Ramachandran et al.                                                             International Journal of Pharmaceutical and Clinical Research 

126 

sion, better operating room scheduling and effi-
ciency, and more relevant and accurate preopera-
tive counseling, it is necessary to determine a pa-
tient's risk for conversion based on preoperative 
information. 

Aim and Objectives 

1. To identify the risk factors predictive of con-
version of laparoscopic cholecystectomy to 
open surgery. 

2. To determine the rate of conversion of laparo-
scopic cholecystectomy to open surgery. 

Material and Methods 

A hospital based cross sectional study was con-
ducted in general surgery department, in Govern-
ment Thanjavur medical College and Hospital. A 
total of 75 Patients presenting with symptomatic 
gall stone disease without choledocholithiasis be-
tween December 2017 and October 2019 were in-
cluded in the study. The following evaluations were 
performed on each patient who was a part of the 
study and were thought to be risk factors for lapa-
roscopic cholecystectomy: characteristics of the 
patient. Complaints, radiological investigations, 
clinical examinations, laboratory results, and opera-
tional findings. 

Inclusion Criteria:  

• Patients above the age of 18-70 years 
• Adults with Symptomatic Cholelithiasis 
• Adults with calculous Cholecystitis 

Exclusion Criteria: 

• Age < 18 years 
• Gall Bladder Malignancy 
• Adults with choledocholithiasis 
• Perforated Gallbladder 
• Patients unfit for General anesthesia 

A general bio-data of the patients regarding their 
name, age, sex, occupation, religion, socioeconom-
ic status and address were collected. Detailed histo-
ry was taken with special reference to the duration 
of right upper quadrant pain or epigastric pain, pe-
riodicity, any aggravation by fatty meals and any 
relief by parenteral or oral analgesics. Any signifi-
cant past history was also taken into account. A 
routine general physical, abdominal and systemic 
examination was performed. 

Pre-operative work up included routine lab investi-
gations like complete blood count, renal function 

test, liver function tests, hepatitis profile, Chest-X-
Ray and ultrasound of abdomen, Ultra sonogram of 
the abdomen was routinely done on all the patients 
to confirm the clinical diagnosis of cholelithiasis. 
The number and size of the calculus, as well as size 
of the gallbladder, its wall thickness and CBD cal-
culi or CBD dilatation. A routine pre-anaesthetic 
checkup was done for all patients. A fully ex-
plained well informed consent was taken from all 
patients undergoing surgery and with explanation 
of risk of conversion to open cholecystectomy. We 
also placed nasogastric tube in all patients for gas-
tric decompression to prevent trocar injury. All 
cases received prophylactic pre-op antibiotics (Inj. 
Cefotaxime 1gm IV).The procedure was performed 
by different senior and junior surgeons. Standard 
four port technique was performed in the operation, 
using carbon dioxide insufflation. The Veress tech-
nique was used to obtain pneumoperitoneum. Dur-
ing surgery the cystic artery and cystic duct were 
skeletinized and clamped separately with metallic 
clips. Some cases a suction drain was placed. All 
patients were started on oral liquids and then solid 
diet from 3rd day after surgery, provided the pa-
tient had no nausea and vomiting. 

Statistical Analysis: Data were entered in the ex-
cel spread sheet and variables were coded accord-
ingly. The statistical analyses were performed us-
ing Graph pad Prism version 5 software. Data were 
presented as mean with Standard deviation for 
normal distribution/scale data. Data were presented 
as frequency with proportion n (%) for categorical 
data. Fisher‟s exact test was used to compare the 
frequencies between the groups. Unpaired „t‟ test 
was used to compare the means between the 
groups. p<0.05 were considered statistically signif-
icant. 

Ethical Consideration: Ethical principles such as 
respect to the patient, beneficence and justice were 
strictly adhered. Prior to initiating the study, clear-
ance from the ethical committee was obtained.  

The Institutional Ethical Committee granted its 
approval for the current study to be conducted. Pri-
or to the commencement of the study, all partici-
pants provided written informed consent. The study 
participants' confidentiality was respected at all 
times. 

Results

 
Table 1: Basic characteristics of the study participants 

Variables Number percentage 
Age distribution 
20 to 30 Years 11 14.7 % 
> 30 to 40 years 16 21.3 % 
> 40 to 50 years 21 28 % 
> 50 to 60 years 17 22.7% 
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> 60 years 10 13.3 % 
Gender distribution 
Male 24 32 % 
Female 51 68 % 
Duration of abdominal pain 
< 1 month 12 16 % 
1 to 2 months 45 60 % 
> 2 to 3 months  11 14.7% 
>  3 months 7 9.3% 
Duration of Vomiting 
No Vomiting 21 28 % 
< 15 days 16 21.3 % 
15 to 30 days 31 41.3% 
> 30 days 7 9.4 % 
Jaundice as presenting symptom 
Yes 3 4 % 
No 72 96 % 
Comorbidity 
CAD 1 1.3 % 
Diabetes 4 5.3 % 
Diabetes with CAD 1 1.3 % 
Diabetes with HT 6 8 % 
DM/HT/CAD 1 1.3 % 
HT only 2 2.8 % 
No comorbidity 60 80 % 
Total 75 100 % 
 
In 75 cases, 51 were females and 24 were males. 
The ratio of females to males 2:1.  

The data given above shows those gall bladder 
diseases have a higher in female than male. The age 
group of the patients in this study ranged from 20 
years to 70 years. The highest incidence is seen in 
the age group of 41-50 years which is 28 %.  
Around 60 % of the patient had abdominal pain for 

1-2 months and 9.3% patient had abdominal pain 
for more than 3 months.  

Among 75 patients, 41.3% of the patients had 
vomiting for 15 -30 days and 9.4% patients had 
vomiting for more than 30 days and 28% of the 
patient doesn’t have vomiting. Regarding 
presenting symptoms, jaundice was seen in 3 
patients, which is 3% of the total patients. 

Table 2: Diagnosis and surgery details among study participants 
Variables Number percentage 
Type of diagnosis 
Cholelithiasis 62 82.7 % 
Acute calculus cholecystitis 9 12 % 
Chronic calculus cholecystitis 4 5.3 % 
Gall bladder wall thickness 
Absent 62 82.7% 
Present 13 17.3% 
Gall bladder with 
Single stone 12 16% 
Multiple stones 63 84% 
Intra-operative findings 
Bowel adhesion 3 4% 
Omental adhesion 11 14.6% 
Both bowel and omental adhesion 2 2.7% 
Omental adhesion with thickened GB 3 4% 
Structures well defined 56 74.6% 
Conversion of surgical technique 
No conversion 69 92% 
Conversion present 6 8% 
Reason for conversion of surgical procedure 
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Common bile duct injury 1 16.7% 
Omental adhesion 5 83.3% 
Total 75 100 % 
 
Out of 75 patients, 62 (82.7%) patients diagnosed 
as cholelithiasis, 9 (12%) patient diagnosed as 
acute calculus cholecystitis and 4 (5.3%) patients 
had chronic calculus cholecystitis.  

In Intraoperative findings, 75 % of the patients had 
well defined structures, 15% had omental adhesion, 
4% with thickened gall bladder, 4% of patients had 
bowel adhesions, 3% of patients had both bowel 

and omental adhesion. Out of 75 cases 6 cases 
converted to open cholecystectomy from 
laparoscopic cholecystectomy which accounts of 
about 8%.  

The most common cause of conversion was 
omental adhesion (83.3%) and bile duct injury 
(16.7%).

Table 3: Comparison of general risk factors with respect to the conversion status 
Gender Conversion  present 

(n=6) 
Conversion  absent 
(n=69) 

p value 

Number  Percentage Number  Percentage 
Gender 
Female 2 33.3 % 49 71 % 0.057 
Male 4 66.7 % 20 29 % 
Duration of abdominal pain 
<1month 3 50 % 9 13.1 % 0.106 
1 – 2 months 2 33.3 % 43 62.3 % 
>2 – 3 months 1 16.7 % 10 14.5 % 
>3 months 0 0 7 10.1 % 
Type of intra- operative findings 
Bowel adhesion 0 0 % 3 4.3 % 0.001 
Omental adhesion 2 33.3 % 9 13 % 
Both bowel and omental 
adhesion 

2 33.3 % 0 0 % 

Omental adhesion with 
thickened GB 

2 33.3 % 1 1.4 % 

Structures well defined 0 0 % 56 81.2 % 
Type of diagnosis 
Acute calculus cholecystitis 3 50 % 6 8.7 % 0.001 
Cholelithiasis 1 16.7 % 61 88.4 % 
Chronic calculus cholecystitis 2 33.3 % 2 2.9 % 
Mean Duration of surgery in minutes + SD 125 + 25.1 100.00 + 17.4 0.002 
Mean Duration of hospital stay (days) + SD 8.67 + 3.1 5.04 + 0.81 0.001 
Gall bladder Stone quantity 
Multiple 4 66.7 % 59 85.5 % 0.244 
Single 2 33.3 % 10 14.5 % 
Gall bladder wall thickening  
Present 5 83.3 % 8 11.6 % 0. 001 
Absent 1 16.7 % 61 88.4 % 
Comorbidities 
Present 2 33.3 % 13 18.8 % 0.394 
Absent 4 66.7 % 56 81.2 % 
Total  6 100 % 69 100 %  
 
When comparing gender and conversion status, 
men had a larger chance of converting than wom-
en—66.7% for men and 33.0% for women—but 
this difference was not statistically significant be-
cause the p value was greater than 0.05. There is no 
significant difference seen between Duration of 
abdominal pain, Gall bladder Stone quantity and 
Comorbidities with p value shows more than 0.05. 
During intraoperative those patients structures well 

defined had higher number of non-conversion 
which is 81.2% when compared to other intra oper-
ative findings and the difference is statistically sig-
nificant with the p value of less than 0.05. Those 
who had cholecystitis have higher non-conversion 
status which is 88.4% when compared to acute cal-
culus Cholecystitis and chronic calculus Cholecys-
titis with the p value shows less than 0.05.  The 
mean duration of surgery among surgery conver-
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sion patient was 125 + 25.1 minutes and in non –
conversion patients was 100.0 + 17.4 minutes. The 
mean duration of surgery was significantly higher 
among conversion group when compared to non-
conversion and the difference is statistically signif-
icant with the p value of less than 0.05. The mean 
duration of hospital stay among conversion patient 
was 8.67 + 3.1 days and in non –conversion pa-
tients was 5.04 + 0.81 days. The mean duration of 
hospital stay was significantly higher among con-
version group when compared to non-conversion 
and the difference is statistically significant with 
the p value of less than 0.05. Patients those who 
had gall bladder wall thickening was higher chance 
of conversion which is 83.3% when compared non 
gallbladder wall thickening patients and the differ-
ence is statistically significant with the p value 
shows less than 0.05. 

Discussion 

Cholelithiasis is a very common disease entity. 
Complications of cholelithiasis are frequent and 
serious and this has made this disease as one of the 
most important surgically correctable diseases. It is 
important to keep in mind that conversion from 
laparoscopic surgery to open surgery is not seen as 
a complication, but rather a matter of sound surgi-
cal judgment as safety of the patient is of foremost 
importance. Age incidence it is said that gallblad-
der disease affects all ages, however they were 
more common in the 3rd, 4th and 5th decades of 
life as 72% of the cases in our study belonged to 
these decades. Maximum incidence was seen in the 
41-50 years age group i.e, 21 patients (28%) fol-
lowed by that in 51-60 years i.e, 17 patients (22.7). 
All the 75 patients were planned for elective lapa-
roscopic cholecystectomy. 6 out of the 75 patient’s 
i.e., 8 % were converted to open cholecystectomy. 
Age wise conversion noted in our study is as fol-
lows ,,1 in the age group of 20- 30years,1 in 30-40 
years,2 in 40-50years,2 in 50-60 years, with equal 
incidence of conversion in 40- 50years and50- 60 
years attributed to omental adhesion. Similar peak 
incidence in the 4th and 5th decade has been re-
ported by workers like Thomas B Hugh et al [4]. 
The main sufferers of gallstone disease in our study 
were females as compared to males. Out of total 75 
cases, 51 (68%) were females and 24 (32%) were 
males, which are very much similar to the study 
observed by Frazee et al [5] and U.Berggren et al 
[6].  

In our study, 66.7% males required conversion as 
compared to 33.3% females; this was similar to 
Brodsky et al. and also found the male gender as a 
significant determinant for conversion to open 
cholecystectomy. The reason for the higher conver-
sion rates in male patients remains unexplained. It 
has been observed that the male patients have more 
intense inflammation and fibrosis, resulting in a 
more difficult dissection of the Calot‟s triangle and 

through the plane between the liver and GB.  Out 
of 75 operated patients, 80% presented with a chief 
complaint of pain in the right hypochondrium, 20% 
presented with pain in the epigastrium, 3 patients 
presented with vomiting and jaundice, In our study 
of 75 cases of laparoscopic cholecytectomy, con-
version from laparoscopic to open cholecystectomy 
was required in 6 cases out of which one patient 
had coronary artery disease, one patient had hyper-
tension. In our study comorbidities was not influ-
encing the conversion of laparoscopic cholecystec-
tomy to open cholecystectomy. Ultrasonogram is 
the best initial, non-invasive, economical and an 
easily available investigation. In our study, 13 out 
of 75 patients showed a thickened gall bladder wall 
on ultrasonography, of which 5 patients were con-
verted. Out of the remaining 62 patients in whom 
the gall bladder wall was not thickened, one patient 
were converted due to intra-operative events 
(common bile duct injury) by which the thickened 
Gall bladder shows a significant chance of conver-
sion from laparoscopic cholecystectomy to open 
cholecystectomy. In a study by Pawanlal et al [7], 
they have found a significant correlation between 
the gall bladder thickness and conversion from lap-
aroscopic to the open procedure (sensitivity 
41.18%) and a positive predictive value of 70. It 
suggesting that gall bladder thickness is a good 
predictive factor for conversion to open surgery. 
Our finding coincides with these studies.  

Pre-operative diagnosis 

In a study a retrospective analysis by Chahin F [8] 
over a period of 3 years of 557 patients who have 
undergone laparoscopic cholecystectomy; 88 of the 
patients had acute cholecystitis. The author con-
cluded that conversion rates were around 22% in 
patients with acute cholecystitis when compared to 
5.5% of patients with chronic cholecystitis. In our 
study of 75 patients, 9patients had acute calculus 
cholecystitis and out of which 3 patients (50%) and 
chronic calculus cholecystitis (33.3%) were con-
verted. According to Ohri Ashish, Singh Kuldip [9] 
within 72 hours of the symptoms the tissue planes 
are inflamed and edematous but are easier to dis-
sect, having no adhesions at all.  

After 72 hours, the tissue becomes more friable and 
becomes more risky to dissect till after 3-4 weeks’ 
time when the inflammation has subsided and fi-
brosis sets in. In a study by Koo KP (11) et al the 
author experienced that in acute cholecystitis, lapa-
roscopic cholecystectomy has a high conversion 
rate if delayed for more than 72 hours. Previous 
acute cholecystitis results in scarring and fibrosis of 
the GB, and causes dense fibrotic adhesions that 
make laparoscopic dissection difficult. Gall bladder 
wall thickness is related to inflammation and fibro-
sis that follows previous attacks of acute cholecys-
titis, and thus it may reflect difficulty in delineating 
the anatomy during surgery. The average duration 
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of surgery in our study was 100mins. The average 
duration of surgery in other studies are as follows- 
The mean duration of surgery in our study in con-
verted cases was 125 min and successful laparo-
scopic operated was 100 min. The period from day 
of surgery to discharge is taken as period of hospi-
tal. The total period of post-operative hospital stay 
in our study was around 5.04 days. Compared to 
our study, the study by U. Berggren et al [6] and 
Roohul-Muqim et al [10] reported a post-operative 
stay of 1.8 days and 2.06 days respectively which is 
much shorter than seen in our study.  

The reason for the longer hospital stay in the hospi-
tal could be because most of our patients were from 
rural and poor background who insisted on staying 
till sutures were removed and therefore majority of 
cases discharged after a week even though many of 
the patients could have been discharge much earli-
er. Conversion to open procedure is considered a 
major morbidity of laparoscopic cholecystectomy 
as it loses its supremacy over open cholecystecto-
my once the conversion takes place.  

The conversion rate in our study was 8 % and this 
is similar to the conversion rate of 2.6% to 14% 
reported in most studies. In 5 cases (83.3%) out of 
the 6 cases, conversion was enforced due to dense 
adhesions in the calots triangle, 1 case (16.6%) due 
to common bile duct injury. This may be due to the 
fact that there are differences in the institutional 
and individual practice as well as experience of 
operating team. Difficult anatomy at the Calot's 
triangle accounted for conversions (83.3 %); the 
reasons for common bile duct injury due to bowel 
adhesion (16.7%). Ibrahim et al [2] also found dif-
ficult anatomy as the most common reason for con-
version to open procedure. According to our study 
we observed that individual anatomy was obscured 
primarily due to dense omental adhesions (83.3%). 

Conclusion 

Patients presenting on admission with acute chole-
cystitis had a higher rate of conversion. An ultra-
sound finding suggestive of a thickened gallbladder 
wall is a good indicator of conversion. Therefore 
ultrasonography can predict difficult laparoscopic 
cholecystectomy and thus the likelihood of conver-
sion to open surgery. The main reason for conver-
sion from laparoscopic cholecystectomy to open 
procedure was difficult anatomy due to dense 
omental adhesions. 

Conversion from laparoscopic cholecystectomy to 
open procedure should not be visualized as a com-
plication but rather it should be considered a reflec-
tion of sound surgical judgment in difficult cases. 
However, laparoscopic cholecystectomy is a safe 
and minimally invasive technique, with low con-
version rate and the most common cause of conver-
sion in our study was the presence of dense adhe-
sions at Calot's triangle. 
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