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ABSTRACT: INTRODUCTION: Laparoscopic Cholecystectomy has evolved as the standard of care 

for the treatment of Gall Stone disease over the past decade. Several patient and procedure related 

factors have been implicated in setting of failure to complete the procedure by minimal invasive 

method and various scores have been developed to precisely predict a Difficult Laparoscopic 

Cholecystectomy. AIMS: The present study was conducted to ascertain various patient related pre-

operative risk factors for conversion of laparoscopic Cholecystectomy to open method and to 

validate the Risk Score for conversion. SETTINGS & DESIGN: A total of 100 patients with diagnosis 

of Gall Stone Disease admitted to our surgical Unit between October 2011 and April 2013 were 

assessed for various pre-determined risk factors and were accordingly categorized into three levels 

of anticipated difficulty according to RSCLO and our new scoring system. The patients were then 

subjected to Laparoscopic Cholecystectomy by the same surgical team and the procedure was then 

graded as difficult or not according to the pre-defined criteria. The findings were analysed by 

appropriate statistical analysis. RESULTS: Presence of factors like Male sex, history of attacks of 

acute cholecystitis, increased GB wall thickness, presence of supra-umbilical abdominal scar, obesity 

and a contracted GB were associated with a significantly higher rate of conversion to open method. 

RSCLO was found to correlate better with the outcome in this setting than our New Scoring System. 

CONCLUSION: Several patient related factors may be helpful in predicting a Difficult Laparoscopic 

Cholecystectomy pre-operatively. RSCLO Scoring system may be useful as a pre-operative tool to 

predict intra-operative difficulty during LC. 
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INTRODUCTION: Laparoscopic Cholecystectomy has evolved as the Gold Standard procedure for 

treatment of Gall Stone Disease. In approximately 2-15% of the patients failure to achieve the 

desirous aim mandates the conversion of the procedure to Open Method1. Various patient and 

procedural related factors have been implicated for this conversion. Extensive studies and various 

protocols have also been suggested to identify ‘Difficult Laparoscopic Cholecystectomy’ pre-

operatively. Previous attacks of acute cholecystitis, GB wall thickness, inability to delineate the 

anatomy and previous abdominal surgery are some of the factors that have been identified as 

potential risk factors for the conversion. The present study was conducted to ascertain patient 

related pre-operative risk factors for conversion of laparoscopic Cholecystectomy to open method 

and to validate the Risk Score for conversion. 
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MATERIAL AND METHODS: A total of 100 patients >12 years of age of both sexes were enrolled in 

the study. The diagnosis of Gall Stone Disease was based on clinical and Ultrasonography findings. 

Patients with Carcinoma, CBD stone, acute cholecystitis, portal hypertension, pregnant patients and 

patients with known bleeding diathesis were excluded from the study. All the patients were pre-

operatively analyzed with a definite protocol of clinical history, physical examination, laboratory and 

Ultrasonographic findings. Patients were subsequently categorized into Mild Moderate and Severe 

difficulty according to RSCLO and our new scoring system. The level of difficulty was analyzed by 

adding up the number of pre-determined risk factors and each case was categorized as Mild 

Difficulty [Score: 1-3], Moderate Difficulty [4-6] and Severe Difficulty [7-8]. All the risk factor co-

efficient were added. As per RSCLO and the constant was added to the final scoring system. These 

patients were subsequently divided into five groups [Group 1-5] of conversion probability [Table-1]. 

Patients were then subjected to Laparoscopic Cholecystectomy and a detailed note of per-operative 

findings was made. The procedure was then graded as difficult or not according to the pre-defined 

criteria. A difficult Laparoscopic Cholecystectomy was defined according to any difficult in port 

placements or creation of pneumoperitoneum, any difficulty in dissection or adhesiolysis at the 

Calot’s triangle, difficulty in gall bladder extraction or an operative time of more than 90 minutes. 

Operative time was calculated from insertion of the Verre’s needle to closure of the umbilical port. 

Relevant data including clinical and radiological, for the proposed prospective study were obtained 

from all the patients followed by compilation, tabulation and thorough analysis of the pertaining 

variables along with appropriate statistical application including chi square test. The level of 

statistical significance was taken as probability (P) value less than or equal to 0.05.This data was 

analyzed using SPSS statistical software version 16.0. 

 

RESULTS: The mean age of the patient population was 40.28 years [20-63 years; Males 52 years, 

Female 38 years]. Out of the 5 patients aged >60years one patient had difficult LC according to the 

laid RSCLO criteria while two patient each had mild to moderately difficult LC. On the contrary none 

of these patients had difficult LC according to our new scoring system [NSS] criteria while four had 

moderately difficult procedure. Out of the five patients having age as a risk factor for conversion, 2 

patients had difficult intra-operative findings, 2 were converted to open cholecystectomy and 1 

patient did not have any intra-operative difficulty [X2=26.91, P<0.05]. A female preponderance was 

observed in the study population with 86% of the patients being females while males constituted 

only 14% of the total patients. Of the 14 male patients seven were graded into mild difficulty and 

remaining under moderate difficulty under RSCLO. Similarly according the new scoring system 

which we used in our study, seven patients each were categorized into mid and moderate difficulty 

respectively. Of these 14 patients, 2 patients (14.29%) had to undergo conversion, 6 patients 

(42.86%) had difficult laparoscopic cholecystectomy and rest 6 patients (42.86%) had no intra-

operative difficulty[X2=12.37, P<0.05]. A total of 14 patients in our study had a history of attack of 

acute cholecystitis within three months of surgery [RSCLO: Mild=4, Moderate=9, severe=1; NSS: 

Mild=10, moderate=4]. Of these, one patient was converted to open procedure, 11 had difficulty 

intra-operatively while one patient had uneventful LC [X2=32.61, P<0.05]. A GB Wall thickness of 

more than 4 mm was taken as a criterion for difficult LC. 16 patients of the total had GB wall 

thickened according to the criterion [RSCLO: Mild=1, Moderate=14, Severe=1; NSS: Mild=7, 

Moderate=9]. Three of these patients finally underwent conversion to open method while in rest 13 
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patients intra-operative difficulty was noted [X2=60.43, P<0.05]. Further, 18 patients had previous 

supraumbilical abdominal scar [RSCLO: Mild=11, Moderate=6, Severe=1; NSS: Mild=15, 

Moderate=3]. Intra-operatively of these 18 patients one had a conversion to open method, 7 patients 

had difficulty during the procedure while no difficulty was encountered in remaining ten patients. 

With reference to GB volume, 9 patients of the total 100 had contracted GB on pre-operative 

Ultrasonography [NSS: Mild=5, Moderate=4, Severe=Nil]. Seven of these had intra-operative 

difficulty while in the remaining two the procedure was converted to open method [X2=33.58, 

P<0.05]. Also, 15 patients had a stone size of more than 1.5cm on pre-operative ultrasonography 

[NSS: Mild=11, Moderate=4]. 9 of these patients had a difficult procedure, one had a conversion to 

open method while no difficulty was encountered in remaining 5 patients [X2=16.45, P<0.05]. 

Further, a BMI of >30 was taken as a risk factor for conversion in our study. Among the total patient 

population only 2 patients were obese [NSS: Moderate=2] and both had intra-operative difficult 

procedure [X2=7.23, P<0.05]. 

Overall in a total study population of 100 patients, 89 patients were graded under mild 

difficulty pre-operatively according to the new scoring system. Out of 89 patients, 16.9 %( 15 

patients) had intra-operatively while 74 patients did not have intra-operative difficulty. 11 patients 

were predicted to have moderate difficulty.3 patients (27.3%) were converted to OC while 7 

patients (63.6%) had intra-operative difficulty.1 patient (9.1%) predicted to have moderate 

difficulty did not have any difficulty during laparoscopic cholecystectomy. No patient was graded 

under severe difficulty. The pre-operative predictions matched favorably with intra-operative 

findings. According to RSCLO, 83 patients were predicted pre-operatively to have mild difficulty, 16 

patients to have moderate difficulty and 1 patient to have severe difficulty during laparoscopic 

Cholecystectomy. Intra-operatively the patient predicted to have severe difficulty was converted to 

open cholecystectomy, whereas out of 16 patients predicted to have moderate difficulty 2 patients 

(12.5%) were converted to OC and 14 patients (87.5%) had intra-operative difficulty. In 83 patients 

predicted to have mild difficulty 75 patients (90.4%) did not have intra-operative difficulty, while 8 

patients (9.6%) had intra-operative difficulty. The result was found to be favorably significant. 

 

DISCUSSION: Laparoscopic Cholecystectomy is less invasive than open method and has become the 

Gold Standard of care for the treatment of symptomatic Gall Stones over the past decade. Of the 

various advantages attached to the method some worth mentioning include less post-operative pain 

and discomfort decreased post-operative ileus, better cosmesis, early ambulation and a shortened 

hospital stay. Despite these, in approximately 2-15% of the patients the procedure needs to be 

converted to open method1. Recent clinical trials have been conducted to predict operative 

conditions and conversion rate of laparoscopic cholecystectomy from pre-operative clinical, 

laboratory and ultrasonographic findings. However actual operative conditions are too complicated 

to be evaluated by a single factor and should be evaluated on the basis of all associated factors. One 

of the commonest reasons cited for conversion during LC was inability to delineate anatomy. Acute 

cholecystitis is being associated with increased difficulty and increased risk of conversion. 

Of the many factors cited in the literature, age is considered one of the significant factors for 

a difficult LC. Reasons postulated include a long duration of disease and subsequent thickening and 

more contracted GB wall. In such cases the cystic duct becomes foreshortened and GB may be 

adherent to CBD. Fried et al.2 identified older age, (65 years and above) as a significant predictor of 
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conversion. In their study of 1676 patients, 337 patients aged >65years had a conversion rate of 

10.4%. Similarly Pavlidiset al3 in 2007 in their study (n=1263) included cut-off age limit of 

65years.They also found that there is a significant difference in conversion rate in patients with age 

>65 years (12.38%) than those whose age was <65 years (6.78%). In the present study, we too 

observed a higher chance of conversion to open method with advancing age. Male sex has also been 

identified as a risk factor for conversion in several series2,3,4,5. In the present study Intra-operatively 

out of 14 male patients, 2 patients (14.29%) were converted and 6 patients (42.86%) had intra-

operative difficulty. The intra-operative findings co-related significantly with the pre-operative 

predictive score. Further, Alponat et al.6 in their study found significant association of increased gall 

bladder wall thickness with conversion. In their study (n=783) they reported a conversion rate of 

20% out of 210 patients with thickened gall bladder wall (>=3.5mm). Similar observations were also 

made in other study5 where a conversion rate of 32.8% was observed in patients with thickened GB 

Wall (>4mm) in contrast to a conversion rate of 10.1% among those with normal GB wall. The intra-

operative findings in our study also correlated significantly with predictive scoring system. A 

significantly higher rate of conversion was observed with an increase in the GB wall thickness 

[X2=60.43, P<0.05]. Also recent history of attacks of acute cholecystitis has been known to have a 

significantly higher chance of conversion to open procedure. The conversion rate found during our 

study was 7.1% in patients with history of acute cholecystitis whereas in patients without the risk 

factor it was 2.33%. Similar observations were also made by other authors2, 3, 7. A contracted GB 

follows a series of multiple attacks of inflammation and subsequent adhesions in the region of 

Calot’s triangle. For this reason a contracted GB has been quoted to be potential risk factor for 

higher conversion rates8,9,10. Similar findings were also encountered in this study. While Akagolu et 

al.8in their study (n=253) on patients with sclero-atrophic gall bladders reported difficulty with 

dense adhesions in 68.1% patients of which 23.1% patients had to undergo conversion to open 

Cholecystectomy we too observed almost comparable rate of conversion [22%] in presence of low 

GB volume. A history of upper abdominal surgery in the past may lead to difficulty in creation of 

pneumoperitoneum secondary to formation of dense adhesions and hence presence of a supra-

umbilical abdominal scar was taken as an influential factor for a higher chance of conversion to open 

procedure in our study. A total of 18 patients in this study had a supra-umbilical scar. On intra-

operative evaluation 7 patients (42.45%) had intra-operative difficulty with a conversion rate of 

5.56%. The pre-operative scoring matched favorably with the intra-operative findings in this 

setting. Similar observations were also quoted by Kaplan et al.11 however the higher incidence of 

conversion [66.66%] reported in their series may be attributed to their large study population and 

small number of patients with supra-umbilical scar. In a similar study by Botaitis et al12 (n=2097) 

reported previous supra-umbilical surgery as an important predictor of conversion. They reported a 

conversion rate of 50% out of 78 patients with previous upper abdominal surgery. Correlation of 

chance of conversion with regard to stone size has been studied in various series as well13,14. While 

Saber et al14 reported stone >1cm size to be a predictor of difficult LC, Verma et al13 large stone size 

in cases of single gall stones correlated with a higher conversion rate. In the present study we too 

observed a significantly higher rate of conversion with stone size >1.5cm. Further, both of the obese 

patients in our study had difficult surgery. Statistically significant association of obesity with a 

higher chance of conversion to open method has also been observed in several other series2,3,15. 
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In addition RSCLO was found to be a better pre-operative assessment tool for prediction of 

intra-operative difficulty than our new scoring system and hence the authors suggest that RSCLO 

may be applied to all the patients undergoing elective laparoscopic cholecystectomy to pre-

operatively assess the intra-operative difficulty and take further steps accordingly. 

 

CONCLUSION: Several patient related factors on pre-operative clinical examinations and imaging 

studies may guide the astute clinician to predict a ‘Difficult Laparoscopic Cholecystectomy’ and 

henceforth a higher chance of conversion to open method. RSCLO Scoring system correlates well 

with the outcome in this setting and hence may be useful as a pre-operative tool to predict intra-

operative difficulty during L.C. 

 

ABBREVIATIONS: 

GB:  GALL BLADDER 

CBD:  COMMON BILE DUCT 

LC:  LAPAROSCOPIC CHOLECYSTECTOMY 

OC:  OPEN CHOLECYSTECTOMY 

RSCLO: RISK SCORING FOR CONVERSION FROM LAPAROSCOPIC TO OPEN 

CHOLECYSTECTOMY 

NSS: NEW SCORING SYSTEM 
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RISK FACTOR VARIABLES CO-EFFICIENTS 

SEX 
MALE 11 

FEMALE 0 

ABDOMINAL TENDERNESS 
PRESENT 9 

ABSENT 0 

P.S.U.S 
PRESENT 8 

ABSENT 0 

GB WALL THICKNESS 
>=4MM 13 

<4MM 0 

AGE 
>=60YEARS 5 

<60 YEARS 0 

ACUTE CHOLECYSTITIS 
PRESENT 15 

ABSENT 0 

CONSTANT 
 

-20 

TABLE 1: RISK SCORING ACCORDING TO RSCLO 
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RISK FACTOR POINTS 

Age 
=>60 YEARS 1 

<60 YEARS 0 

Sex 
MALE 1 

FEMALE 0 

H.O.A.C. 
PRESENT 1 

ABSENT 0 

B.M.I. 
=>30 1 

<30 0 

P.S.U.S. 
PRESENT 1 

ABSENT 0 

Gall Bladder Status 
contracted 1 

distended 0 

Gall Bladder Thickness 
=>4 mm 1 

<4 mm 0 

Stone size 
>1.5 cm 1 

<1.5 cm 0 

Table  2: The risk factors according to New Scoring System 

 

 GROUPS FOR CONVERSION  

PROBABILITY 

CATEGORIZATION OF RSCLO GROUPS  

ACCORDING TO LEVEL OF DIFFICULTY 

1. GROUP 1: -20 TO -11 MILD DIFFICULTY: GROUP  1 AND 2 

2. GROUP 2:  -10 TO -1  

3. GROUP 3:  0 TO 9 MODERATE DIFFICULTY: GROUP 3 AND 4 

4. GROUP 4: 10 TO 19  

5. GROUP5: >19 SEVERE DIFFICLUTY: GROUP 5 

Table: 3 
 

 
No of patients percent 

Difficulty Grade 

Mild Difficulty 89 89 

Moderate Difficulty 11 11 

Severe Difficulty 0 0 

Total 100 100 

Table 4: Distribution of patients in various grades 
of difficulty according to new scoring system 
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Intra operative Difficulty 

Total 
Difficulty 

Absent 

Difficulty 

present 
convert 

Scoring 

Difficulty 

mild 

difficulty 

No of patients 74 15 0 89 

% within 

scoring 

difficulty 

83.10% 16.9 0% 100 

Moderate 

difficulty 

No of patients 1 7 3 11 

% within 

scoring 

difficulty 

9.10% 63.60% 27.30% 100.00% 

Severe 

Difficulty 

No of patients 0 0 0 0 

% within 

scoring 

difficulty 

0% 0% 0% 0% 

Table 5: Distribution of patients in various groups of difficulty 
and its correlation with intra-operative findings 

 

X2 = 41.171, P<0.05 
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