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INTRODUCTION:  
In spite of the mounting experience and 

outstanding results of LC, there remains an 

inherent risk of conversion to OC which varies 

widely from 1% to 20% of patients 
(1)

. 

Recently; there has been an increasing demand by 

the patients for this procedure and a more liberal 

attitude of surgeons in selecting cases for LC
(2)

. 

Because unexpected conversion has socioeconomic 

and medico-legal implications
(3)

, it has become 

apparent that prediction of the risk by operating 

surgeons is of paramount importance;it would 

provide short term benefits regarding patient 

education and postoperative expectations 
(3)

. 

Recently; many scoring systems were developed to 

help predicting conversion and information was 

useful for comparison of patient series and for 

quality assurance studies 
(4,5)

. 

This paper aims at identifying possible 

preoperative indicators of conversion and scores 

them in order to assess the predictability of 

conversion from LC to OC. 
 

Al Kindy Teaching Hospital/ Baghdad/Iraq. 

PATIENTS AND METHODS: 

The study included a retrospective analysis of data 

concerning all patients who underwent LC in two 

settings; a teaching hospital (Al Kindy Teaching 

Hospital in Baghdad) and a private hospital (Al 

Rahbat Private Hospital in Baghdad) during the last 

8 years from 1
st
 of Feb. 2001 to the 30

th
 of Dec. 

2008.  

Multiple preoperative factors were considered for 

analysis; including age, sex, documented previous 

history of acute cholecystitis, previous history of 

upper abdominal surgery and the mode of 

presentation, such as ACs, CCs, and obstructive 

jaundice. 

The laboratory data included were WBC count, 

liver function tests, serum amylase, and other 

biochemical tests. 

The ultrasonic parameters included were evidence 

of thickened gall bladder wall, features suggestive  

of ACs, the presence of gall bladder mass, CBD 

dilatation and the presence of stone(s). 

Age cutoff value was taken at 45 years. The 

presentation of all patients was categorized as  
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chronic (when there is history of recurrent biliary 

colic or clinical and ultrasonic evidences of CCs) 

and acute (presentation as ACs or empyema of the 

gall bladder). An acute attack was defined when 

documented acute abdominal pain is associated 

with right upper quadrant peritoneal signs, fever 

and raised WBC count. Supportive evidences 

registered were urgent admission and ultrasonic 

evidence of ACs. In our setting, most of the 

patients with ACs were subjected to LC within 10 

days of presentation. 

Past history of previous attacks was considered 

when patient have a documented history and 

treatment of similar previous episodes. 

Documented evidence of a scar for any upper 

abdominal operation was noted. 

History of obstructive jaundice was categorized as 

CCs and patients were subjected to LC. 

Obstructive jaundice associated with biliary colic 

due to the passage of tiny stones in to the CBD was 

treated initially by antispasmodics, Isordil and 

antibiotics till jaundice was cleared clinically and 

biochemically then recheck US performed. Patients 

were subjected to LC within two weeks.   

 

 
 

 

 

 

 

Ultrasonic finding of gall bladder wall thickness of 

more than 3 mm. was considered as a "thickened" 

gall bladder wall. 

All statistical analyses were performed by applying 

chi-square test. Fisher's exact test was used 

whenever chi-square test was inapplicable. All 

significant factors from Univariate analysis were 

scored according to their significance. 

Finally; the risk of conversion according to score 

was again evaluated by chi-square tests and results 

are presented as p Value and Odds ratio with 95% 

confidence intervals.  

RESULTS: 

Included in this retrospective analysis; a total of 

1350 patients who underwent LC in the period 

between the 1
st
 of Feb. 2001 to the 30

th
 of Dec. 

2008. There were 1215 (90%) females and 135 

(10%) males; a female to male ratio of 9:1. The 

ages ranged from 25 to 78 years; mean of 35.6 

years. Conversion to OC was required in 28 (2.1%) 

patients. 

The most frequent reason for conversion was 

difficult dissection with failure to recognize a clear 

anatomy either due to sever inflammation, 

adhesions or uncertainty of anatomical land marks. 

Complications, in the form of bleeding, accidental 

CBD injury or bowel injury, come next. The 

different reasons and details of conversions were 

summarized in Table No. 1.  

Table No. 1: Reasons for conversion from laparoscopic to open cholecystectomy among 28 patients 

 

Cause No. converted 

I. Difficult dissection 

 Severe inflammation 

 Adhesions 

 Uncertain anatomy 

20 

14 

5 

1 

II. Complications 

 Bleeding 

 CBD injury 

 Bowel injury 

5 

3 

1 

1 

 

III. Miscellaneous 

 Malignant Gall bladder 

mass 

 Mirizzi's Syndrome 

 Cholecysto-Duodenal 

fistula 

3 

1 

 

1 

1 

 

 
According to Univariate analysis; 6 factors among 

the evaluated preoperative data were found to have 

a significant relation ship with conversion, whereas 

3 factors failed to demonstrate a significant 

association with the likelihood of conversion 

(Table No. 2).  

The following independent variables, which had  

 

been identified as predictors of conversion, were 

allocated a score according to their significance (p 

Value); male sex was given a score of 1. Past 

history of ACs (single or repeated attacks), 

presentation as ACs and ultrasonic evidence of gall 

bladder wall thickness equal or more than 3 mm.  
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were given a score of 2 each, while age equal to or 

above 45 and previous upper abdominal surgery 

were given a score of 3. (Table No. 2).  

Accordingly; all patients were scored and grouped 

in to 5 cohorts for comparison. Conversion rate 

according to scores were calculated and compared, 

probability of conversion according to score was 

also calculated. Results of multivariate analysis are 

presented as the Odds ratio with a 95% confidence 

interval as shown in Table No. 3.  

It is apparent that the higher the score the higher 

the rate of conversion. Again; the impact of having 

multiple risk factors is also clear. The cutoff score 

for the lowest rate of conversion was 2, with a 

conversion rate of 3.05%, for a score of 3 to 6; 

conversion rate was between 7.46-8.33%. Scores  

 

exceeding 6 demonstrate a sharp rise in the 

probability of conversion which reaches up to 20%. 

This figure is significantly higher than 7.46%. 

(Table No. 3). 

It should be noted that patients who collected high 

score of 7-8 could not be regarded as a 

contraindication for LC as 80% of cases can still be 

completed (12 out of 15 cases) (Table No. 3). 

The majority; 1230 (91.1%) patients have a score 

of less than 3 and only 120 (8.9%) patients have a 

score of 3 and above. This explains the low total 

conversion rate (of 2.1%) in this series. Among 

patients who required conversion; 16 (50%) have a 

score of less than 3 while 12 (46.4%) have a score 

of 3 and above (Table No. 3). 

Table No. 2: Univariate analysis of risk factors for conversion from LC to OC 
 

Predictive Factor Total No. of 

patients (n=1350) 

Converted (n=28) Percentage p Value Score 

Age (years) 

= or Above 45 

Below 45 

 

735 

615 

 

26 

2 

 

3.54 

0.33 

0.000001 3 

Sex 

Male 

Female 

 

135 

1215 

 

10 

18 

 

7.41 

1.48 

0.00025 1 

WBC Count 

Above 11000 

Below11000 

 

332 

1018 

 

6 

22 

 

1.9 

2.2 

0.02 0 

Past history of ACs 

(single or repeated) 

Positive 

Negative 

 

 

 

 

598 

752 

 

 

 

20 

8 

 

 

 

3.34 

1.06 

0.0004 2 

Presentation 

ACs 

CCs 

 

112 

1238 

 

13 

15 

 

11.61 

1.21 

0.00001 2 

Previous upper 

abdominal 

Laparotomy 

Positive 

Negative 

 

 

 

18 

1332 

 

 

 

6 

22 

 

 

 

33.33 

1.65 

0.000004 3 

CBD Stones 

(History or 

presentation) 

Positive 

Negative 

 

 

 

240 

1110 

 

 

 

5 

23 

 

 

 

2 

2.1 

0.01 0 

Ultrasonic Gall 

bladder wall 

thickness 

= or Above 3mm 

Below 3mm 

 

 

 

512 

 

838 

 

 

 

22 

 

6 

 

 

 

4.3 

 

0.72 

0.00001 2 

Operator 

Reg. / SR. 

Consultant 

 

408 

942 

 

12 

16 

 

2.94 

1.7 

0.151 0 

 

      *p-Values less than 0.05 are significant. Reg. = Registrar. SR. = Senior Registrar 
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Table No. 3:  Risk of conversion according to score 
 

Score  Total No. of 

patients 

(n=1350) 

Converted 

(n=28) 

Percentage  Odds Ratio 95% Confidence 

Interval 

p Value 

0 - 0 794 3 0.38 0.179 0.0698 – 0.4592 0.000325 

1 - 2 426 13 3.05 2.4881 1.1074 – 5.59 0.015901 

3 - 4 67 5 7.46 8.8199 1.8973 – 21.9356 0.000216 

5 - 6 48 4 8.33 8.9695 1.166 – 68.9969 0.056249 

7 - 8 15 3 20 10.5084 0.2856 – 386.6053 0.230685 

 

DISCUSSION: 

LC has become the gold standard in the treatment 

of symptomatic cholelithiasis. However; some 

patients still require conversion to open surgery. 

Conversion is neither failure nor a complication, 

rather a way to secure the safety of the procedure 

but for all practical purposes for a patient, this is 

very unpleasant. Several preoperative variables 

have been identified as risk factors that are helpful 

in predicting the probability of conversion
(5,6)

. 

Consequently; many studies devise a risk-scoring 

system based on identified risk factors in order to 

predict conversion preoperatively for selected 

patients, to prepare the patient psychologically, to 

arrange operating schedules accordingly and to 

minimize procedure-related costs 
(6)

. 

Risk factors for conversion have been investigated 

in many studies, which have reported variables that 

may appear significant in one study but not in 

another 
(7,8,9)

. Perhaps; such variations may be 

related to the particular population, differences in 

surgical expertise, selection criteria and differences 

in training systems 
(9)

. 

The most frequently reported major risk for 

conversion is ACs and changes suggestive of this 

pathology
(10,11,12)

. The most common cause for 

conversion is failure to identify the anatomy; a 

frequent occurrence in relation to ACs. Adhesions, 

increased vascularity and bleeding, all are obstacles 

to a clear visualization of the field
(13)

. Furthermore; 

a large impacted stone in the gall bladder neck or 

Hartmann's pouch, edematous, friable or 

gangrenous gall bladder wall each produce 

technical difficulties that further jeopardizes 

exposure 
(14)

.  

Although mounting experience and improvement 

in laparoscopic instrumentation may improve the 

result, this variable still remain the most common 

reason for conversion even in our recent 

experience. The incidence of conversion was 

11.61% for ACs in contrast to elective LC for CCs 

which reported a risk of 1.21% in our series. These 

results are comparable to those of other 

investigators 
(12,13,14)

. 

Previous history of ACs is a greater risk for 

conversion; probably because of dense adhesion 

formation in the area of Calot's triangle. Difficult 

dissection is mainly due thickened shrunken gall 

bladder and shortened cystic duct from previous 

attacks
(12,13,14)

.  In the present work; this factor 

reflected a relatively higher rate of conversion 

(3.34% Vs 1.06%), and recorded a statistically 

significant result by Univariate analysis and this 

was in consistence with other's reports 
(12,13,14)

.  

Another risk factor identified is ultrasonic evidence 

of increased thickness of the gall bladder wall 

(more than 3 mm.), either due to edematous 

thickening or fibrosis due to chronic inflammation, 

which indicate the chronicity of the disease and is 

liable to increase the risk of conversion 
(15,16,17)

. 

The present study reported a conversion rate of 

4.3% Vs 0.72% when it is less than 3 mm. this 

observation is lower than the reported rate which 

ranges from 8.2% to 30.8% 
(7,8,9,17)

. 

Age carried a greater risk of conversion in our 

analysis. The cutoff value for age was 45 years and 

age above 45 years significantly increased the risk 

(3.54% Vs 0.33%). The suggested reasons are long 

standing disease with recurrent attacks of ACs and 

higher chance of complicated pathology 
(18,19)

. 

Regarding sex, typically; gall stones are a disease 

of females; male gender has always been 

recognized as a risk factor although the reasons for 

this is not very clear. It can be attributed to delay in 

seeking medical advice or differences in disease 

patterns 
(20,21)

. Male sex has been observed as an 

independent predictor (7.41% Vs 1.48%) in the 

present and other studies 
(8,9,20,21)

.  

Leucocytosis (WBC count more than 11,000/mm
3
) 

highlights the significance of underlying infection. 

It has been identified as a risk factor in some 

studies
(6,7,8,9)

 but it fails to demonstrate a 

statistically significant risk (3.92% Vs 1.47%) in 

this study. Such a finding may be related to the 

larger number of patients with CCs and to the 

primary antibiotic therapy for ACs cases before LC 

but it may be related to the particular population of 

patient studied. 

Although obstructive jaundice due to CBD stone(s) 

had been considered as a risk factor in some series, 

it did not show a considerable impact on  

28 
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conversion in our analysis, so this variable was not 

found to be a higher risk for conversion and this 

was in consistence with other's reports 
(7,8,9,22)

. 

In addition to age above 45 years, the most 

significant risk factor in the present work was 

history of upper abdominal surgery (33.33% Vs 

1.65%). Previously; this was considered to be a 

contraindication to laparoscopic surgery but today, 

with increasing experience and more efficient 

laparoscopic techniques, surgeons are approaching 

more and more of these cases and this pays its 

price in the form of high conversion rate 
(22,23)

. The 

incidence of 33.33% reported in this work is high 

when compared with others reports
(9,22,23)

, but still; 

two thirds of the cases (12 out of 18) could be 

completed successfully. The probable reason for 

our high conversion rate was the less strict criteria 

for selection of these cases. 

Finally; the experience of the surgical staff was 

evaluated as a predictor for conversion but did not 

prove to be significant. Probably, the responsible 

consultant had already passed a learning curve as 

he is in his second 5 years of laparoscopic 

surgery
(24)

, in addition, differences in conversion 

rate between trainees (Registrars and Senior 

Registrars) and trainers (Specialist and 

Consultants)) also showed no statistical 

significance (2.94% Vs 1.7%) with regard to 

conversion. This is probably attributed to the 

supervision by a senior surgeon who will take over 

in case of any difficulty 
(24,25)

.  

Following Univariate analysis results, and in order 

to evaluate the impact of multiple risk factors on 

rate of conversion, a scoring system is needed to 

assess this effect. In the literature, there are many 

complex scoring systems which involve a great 

deal of statistical calculations
(7,8,9,22)

, thus we 

adopted a simple scoring system that reduces a 

large number of clinical variables and is applicable 

on routine bedside rounds without any statistical 

aid 
(26)

.  

It has become obvious that predictability of the risk 

of conversion is fundamental for planning of 

laparoscopic surgery. Accurate prediction helps 

informing the patients on more solid grounds. Such 

information is helpful for organization of operating 

lists and allocation of cases according to surgeon 

experience
(22,27)

. Early conversion saves time and 

increases the safety of the procedure. Selection for 

day case surgery would be more appropriate for 

low risk patients
(22,27)

. Finally; setting a scoring 

system will form a basis for more precise 

categorization and comparison of patients groups 

for research purposes 
(27)

.  

 

 

 

CONCLUSION: 
The risk of conversion from LC to OC is 

predictable on basis of a scoring system for the risk 

factors. Probability of conversion is proportional to 

the score, the higher the score the more is the 

probability of conversion. Wider application and 

re-testing of these and other predictors may enable 

better planning of Laparoscopic procedures in our 

country. 
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