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INTRODUCTION
Gall stone disease is one of the most common disease affecting the 
digestive tract. Its prevalence varies from place to place. Gallstone 
disease is common and affects 10-15% of the adults in western 
populations with most patients remaining asymptomatic. The 
prevalence of cholelithiasis is 2-29% in India, and approximately 1-

[1] 2% will develop symptoms and require cholecystectomy every year.
Gallbladder- related disease is one of the commonest indications for 

 [2]elective surgery .

First elective open cholecystectomy was done by Carl Langenbuch in 
1882. Philippe Mouret performed rst elective laparoscopic 
cholecystectomy in France on March 17, 1987 [3] . In India, just 2 years 

[4]after its birth, the rst LC was done in India by T. E. Udwadia in 1989.

Laparoscopic cholecystectomy has become the gold standard for the 
. [5 ]surgical management of gallstone disease . Laparoscopic 

Cholecystectomy has advantages over open cholecystectomy such as 
shorter hospital stay, less pain in the postoperative period, better 

[6] aesthetic effects and early return to work. Ultrasonography is the 
most common non-invasive, safe, and highly accurate screening test 
for diagnosing cholecystitis and cholelithiasis. It can also help 
surgeons to get an idea of potential difculty to be faced during surgery 
in a particular patient, ultrasonography is the modality of choice for 
measuring gall bladder wall thickness because it is economical, easily 
available, and non-invasive with accuracy of 92%. Gallbladder wall 
thickness, CBD diameter, contraction of GB and stone impaction show 
signicance with the prediction of difcult laparoscopic 

[7]cholecystectomy and conversion to open procedure.  There is a 3.6 to 
13.9 percent conversion rates from Laparoscopic to open 
cholecystectomy in various studies.

Prediction of the risk of conversion is an important aspect in the 
planning for surgery, as it will concomitantly prolong hospital stay, 
increased post-operative pain, and increase the cost for the patient.

Preoperative prediction of difcult laparoscopic cholecystectomy 
benets patients as they can opt to undergo open cholecystectomy. The 
surgeon can directly perform the classical open cholecystectomy in the 
patients with presumed difcult surgery thus saving operating time and 
the conversion rate. Many studies have been published with scoring 
systems to predict difcult LC, but most of them are complex, use large 
number of determining factors, and they are difcult to use in day-to-

day practice. In addition, many of these scoring systems cannot be 
 [8].applied preoperatively  Lot of studies have been published in the 

 Western literature on the predictive use of ultrasonographic GB wall 
thickness, but little data exist about Indian patients. The present study 
was done to assess the efcacy of gall bladder wall thickness parameter 
on ultrasound as a predictive tool to predict conversion of laparoscopic 
to open cholecystectomy.

Methods
This Prospective observational study was conducted in the 
Department of Surgery, Indira Gandhi Medical College, Shimla with 
involvement of 500 patients.

Inclusion Criteria
1.  All patients with symptomatic gallbladder stone disease between 

18-75 years of age.
Exclusion Criteria
1.  Patients on anticoagulants.
2.  Patients with carcinoma gallbladder or coexisting malignancy.
3.  Patients with severe COPD or CAD being unt for laparoscopic 

cholecystectomy.
4.  Pregnant patients with cholelithiasis.
5.  Patients with previous major upper abdominal surgery.
6.  Patients with cirrhosis of liver.

OBSERVATION AND RESULTS
In the present study of 500 patients who underwent Laparoscopic 
cholecystectomy, the age of our patients ranged from 18 to 75 years 
and mean was 44.51 +/- 13.5 SD years. In our study, 395 were females 
and 105 were males. The ratio of male to female patients was 1:3.76.

Fig 1. Overall Distribution Of Gender
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ABSTRACT
Background: Gall stone disease is one of the most common disease affecting the digestive tract. The prevalence of cholelithiasis is 2-29% in India, 
and approximately 1-2% will develop symptoms and require cholecystectomy every year.1 Ultrasonography is the most common non-invasive, 
safe, and highly accurate screening test for diagnosing cholecystitis and cholelithiasis. Prediction of the risk of conversion is an important aspect in 
the planning for surgery, as it will concomitantly prolong hospital stay, increased post-operative pain, and increase the cost for the patient. This 
study was done to assess the efcacy of gall bladder wall thickness parameter on ultrasound as a predictive tool to predict conversion of 
laparoscopic to open cholecystectomy.  This is a prospective observational study done at Indira Gandhi Medical College, Shimla on ve  Methods:
hundred patients who underwent laparoscopic cholecystectomy during the period from April 1, 2019, to March 31, 2020. Data from 500 patients 
was retrieved, compiled, summarised and analysed statistically.  Five hundred patients were included in the study. 21% were males and  Result:
79% were females. Maximum patients i. e., 27.40% were in 5th decade. Female to Male ratio was 3.76: 1. 6% of the cases were converted from 
laparoscopic cholecystectomy to open cholecystectomy. Only 2% cases had GB wall thickness more than 3 mm. Among them, 30% cases were 
converted to open procedure. Patients who had Gb wall thickness of more than 3 mm had mean duration of surgery of 42 minutes while patients 
with normal Gb wall thickness had mean duration of surgery of 31.52 minutes  A simple preoperative prediction tool using Conclusion:
sonographic gall bladder wall thickness > 3 mm might warn the surgeon to prepare better and be more vigilant to avoid complications by having a 
lower threshold for conversion.
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Fig 2.  Age Incidence And Distribution

In total of 500 cases, who underwent laparoscopic cholecystectomy, 
470(94%) were completed successfully while 30(6%) were converted. 
In a total of 395 female patients who underwent laparoscopic 
cholecystectomy 375(94.9%) were completed successfully while 
20(5.1%) were converted. Among 105 male patients who underwent 
laparoscopic cholecystectomy 95(90.5%) were completed 
successfully while 10(9.5%) were converted to open procedure.

Fig 3. Laparoscopic To Open Conversion And Its Distribution In 
Gender

Fig 4. Gall Bladder (GB) Wall Thickness

Among total of 500 patients who underwent laparoscopic 
cholecystectomy with preoperative sonographic gallbladder wall 
thickness measurements, 10(2%) patients had GB wall thickness more 
than 3mm and 490 patients (98%) had GB wall thickness less than 3 
mm. Out of 10 patients with increased GB wall thickness 5(50%) were 
males and 5(50%) were females. Among total of 105 male patients 
present in study 5(4.8%) had sonographic Gb wall thickness of more 
than 3 mm and 100(95.2%) had sonographic Gb wall thickness of less 
than 3 mm. Among 395 female patients 5(1.3%) had Gb wall thickness 
of more than 3 mm and 390(98.7%) had Gb wall thickness of less than 
3 mm.

Fig 5. GB Thickness And Its Distribution In Gender

Table 1. GB Thickness And Surgery Outcome

Among total of 500 patients, 10 patients had Gb wall thickness of more 
than 3 mm of which total of 3 patients needed conversion to open 
procedure with conversion rate of 30%, remaining 7 patients were 
successfully completed. Total of 490 patients had Gb wall thickness of 
less than 3 mm, out of which 27 patients needed conversion while 463 
patients were completed successfully.

Among total of 500 patients, patients who had Gb wall thickness of 
more than 3 mm also had mean duration of surgery of 42 minutes while 
patients with normal Gb wall thickness had mean duration of surgery 
of 31.52 minutes.

Fig 6. GB Thickness And Duration Of Surgery

DISCUSSION
Gallstones represent a signicant public health problem in modern 

[1]society, affecting 10% to 15% of the adult population . Open 
cholecystectomy, rst performed by Carl Langenbuch in 1882, has 
been the primary treatment of gallbladder disease through the early 

 [2]1990s.  Currently it is estimated that over 90% of cholecystectomies 
[9]are performed using the laparoscopic approach.  Although conversion 

has been considered a “complication” by some, it should be regarded 
as mature judgement, accepting a potentially longer hospital stay to 
avoid a disastrous complication.

Prediction of the risk of conversion is an important aspect in the 
planning for surgery, as it will concomitantly prolong hospital stay, 
recovery and increase the cost for the patient. It may also benet 
patients as they can be informed the possibility of complications, 
which mentally prepares the patients and they can adjust their 
expectations accordingly. Additionally, the surgeon can directly 
perform the classical open cholecystectomy in the patients with 
presumed difcult surgery thus saving operating time and the 
conversion rate. Many studies have been published with a scoring 
system to predict difcult Laparoscopic Cholecystectomy, but most of 
them are complex, use large number of determining factors, and they 
are difcult to use in day today practice and many of these scoring 
systems cannot be applied preoperatively.

In our study, we studied pre-operative sonographic gallbladder wall 
thickness as a predictor for conversion from laparoscopic to open 
cholecystectomy using 3 mm as a cutoff and various other general 
parameters related to Gall bladder stone disease.

In our study maximum incidence of symptomatic cholelithiasis was 
seen in the age group of 41-50 years i.e., 137 patients [27.40%] 
followed by 31-40 years i.e., 119 patients [23.8%]. Similar nding was 
reported by B. J. Abdul Hussein et al. who reported a mean age of 41.2 

[10]  [11]years , Daradkeh et al reported a mean age of 47.2 years  whereas 
 [12]Bingener et al reported a mean age of 40 years . In this study, ratio of 

males to females was 1:3.76, 105 were male [21%] and 395 were 
female [79%]. Multiple studies have repeatedly shown that 

 cholelithiasis is much more common in females compared to males.
[10,13] In our study 9.50% males required conversion to open procedure 
as compared to 5.10% in females. This nding was to similar studies of 

[14]Thyagarajan et al  who reported 17.67% conversion in males vs. 
 [15]5.64% in females, Genc V et al  who reported 5.65% conversion in 

 [10]males vs. 2.25% in females and BJ Abdul Hussein et al  who reported 
9.5% conversion in males vs. 2.1% in females. It has been observed 
that male patients have more intense inammation or brosis 
following repeated inammatory attacks, resulting in more difcult 
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Gb WALL 
THICKNESS

SURGERY OUTCOME TOTAL
LC LAP. TO OPEN ONVERSION

< 3 MM 463 27 490
> 3 MM 7 3 10
TOTAL 470 30 500



dissection in the Calots triangle as well as during dissection of GB 
from the liver.

Conversion to open technique in the present study was 6.0%. A 
comparison of rates of conversion with other studies vary between as 
high as 16% to as low as 2.9% which is comparable to the conversion 
rate of 6.0% in our study. The causes of conversion were frozen calots 
triangle anatomy, dense adhesions between GB, omentum, liver, 
duodenum and stomach, cystic artery bleed, transverse colon 
perforation and complicated anatomy due to mirizzi syndrome.

In the present study, the conversion rate in patients with GB wall 
thickness> 3mm was around 30% which is similar to reported in 
multiple other studies in which the conversion rate of various studies 
ranges from 1.5% to 42%. The thickened gall bladder is a sign of 
present inammation or brosis due to chronic cholecystitis. Increased 
gall bladder wall thickness is associated with difcult dissection due to 
difculty in grasping of the gallbladder at Calot's triangle as well as 
from its bed as well as makes manipulation of GB difcult, and this 
also makes the dissection at Calot's triangle and limits the extent of 

 [17]anatomical denition . Thickened GB wall was identied as a risk 
factor in LC to OC conversion in almost many studies.

In our study the mean duration in successful laparoscopic 
cholecystectomies was 31.52 minutes and in the converted cases was 
42 minutes. Wagih Ghnnam et al reported mean duration of 
laparoscopic cholecystectomy was 43 minutes while conversion to 

[18]open cholecystectomy took 118 minutes.
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