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Introduction:-

Laparoscopic cholecystectomy has gradually replaced open cholecystectomy in treatment of symptomatic gall stone
diseases. Better cosmesis, short hospital stay, early recovery and return to work and physical activity, all has led to
the popularity of this technique, making it the gold standard for the treatment of cholelithiasis (1)

Previously, patient with acute cholecystitis, empyema, gangrenous gall bladder, cirrhotic liver and Mirrizi's
syndrome were contraindications for LC, due to the high rate of complications and conversion rate to open (2,3).

With the increament of experience and technology improvement , difficult gall bladder being subsequently dealt
with. However, the experience in lap technique, skills of the surgeon, thorough knowledge of risk factors are all
important for a safe result. Even though a laparoscopic surgeon should have low threshold for conversion to open
technique. In difficult cases, conversion rate of 1.5-19% have been reported in different published series (4).
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The difficult GB surgery is the most difficult laparoscopic surgery done by general surgeons all over the world and
the potential one that put the patient at high risk.

It is integral to know the different clinical, radiological parameters and specific predictors that give some
anticipation for lap. chole difficulty which helps in both patient councelling and the surgeon to have better
preparation for intra-operative difficulties to be dealt with. Lap. chole. is associated with less morbidity if performed
successfully irrespective of the surgery time (5)

Several studies had been carried out to assess the risk of conversion preoperatively. In a study done kama et al,(6)
six parameters with-hold namely male sex, upper abdominal tenderness at the time of surgery, previous upper
abdominal surgery, ultrasound examination ascertained thick GB wall, age more than 60 years and preoperative
diagnosis of acute cholecystitis, were found to have significant effect on the risk of conversion on multirate
analysis. According to another similar study by Lee et al. (7), the risk factors for conversion included, age more than
65 years, male sex, patient with previous upper abdominal surgery and a documented history of acute cholecystitis.
For that pre-operative prediction of risk of conversion or difficulty of operation is an important aspect of planning
laparoscopic surgery. Different scoring systems have been suggested from time to time using different criteria,
further adding to the controversy. The following study planned keeping in mind the basic knowledge of inabilities of
prediction on the operative table (1) due to certain difficult situation arising during lap. Cholecystectomy. My study
aim to pre-operative score to predict the difficulty of lap. Chole.

Materials and Methods:-

This study was conducted at department of general surgery at All-Fallouja Teaching Hospitals, Anah General
Hospital, Private hospitals at Al-Sulaimania Governorate (Gian private hospital). A total of 115 patients were
included from March 2015 to December 2016, after prior informed consent. This study was committed after
obtaining approval from the ethical committee of the Institutions.

Study Design:- Non randomized prospective study.

Inclusion criteria:- Patients with symptomatic gall stones.

Exclusion criteria:- Patients unfit for anesthesia, patient with acute cholecystitis and conversion to open due to
equipment shortage

A preoperative score was given to every patient on the basis of history, clinical examination and sonological
findings (Table 1), all surgeries were performed by the author,and have more than 14 years experience in the field of
laparoscopic surgery.

Surgery was done using CO2 pneumoperitoneum with 13 mmHg pressure, four ports {(2) 10 mm, (2)

5 mm}. Time was noted from the 1% port insertion to the last port closure.

All intraoperative events like duration of surgery, bile/stone spillage, and duct or artery injury were recorded and
surgery was labeled as easy, difficult, and very difficult based on these findings (Table2).

Table 1:- Scoring factors used for grading patients parameters.

History Max. score

Age <50 0 1

>50 1
Sex Male 1 1

Female 0
History of hospitalization for acute chole Yes 4 4

No 0

Clinical parameters

BMI <25 0 2

25-27.5 1

>27.5 2
Abdominal scar No 0 1
Infraumbilical 1 1

Supraumbilical 2
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Palpable GB Yes 1 1
No 0
Sonography
Wall thickness <4mm 0 2
>4mm 2
Pericholecystic Fluid collection No 0 1
Yes 1
Impacted stone No 0 1
Yes 1
Table 2:- Intraoperative assessment
Parameters Score Grading
Time < 60 minutes and no bile spillage, no bile duct injury. 0-5 Easy
Time 60-120 minutes and/or bile or stone spillage or bile duct injury 6-10 Difficult
Time > 120 minutes or conversion to open 11-15 Very difficult

The scores were compared in each patient to reach to a conclusion whether preoperative predictive score was a
successful method or not .All statistical analysis were performed with a program statistical package for the social
science 12.0 ( SPSS inc, Chicago, Illinois ). A p value of < 0.05 was accepted as statistically significant. Chi-square
test/ Fisher exact test was used to find the significant association of findings of preoperative score with
intraoperative outcome. Area under ROC was used to find the diagnostic and predictive value of preoperative score
for predicting the intraoperative outcome.

Results:-
A total of 115 patients were included in this study. Majority of these patients were females (No. 103), (89.56%).
Following parameters were analyzed (table 3).

Table 3:- Distribution of parameters

Patient characterstics ( n= 115) Frequency
Age <50 87
>50 28
Sex Male 12
Female 103
History of hospitalization of acute cholecystitis Yes 36
No 79
BMI <25 73
25-27.5 9
>27.5 33
Abdominal scar Yes 16
No 99
Palpable gall bladder Yes 4
No 111
Thick wall gall bladder Yes 37
No 78
Pericholecystic fluid collection Yes 8
No 107
Impacted stone Yes 6
No 109
Conversion to open cholecystectomy None

Mean intraoperative time was (42 minutes) and (range 15-70 minutes). No cystic duct injury. Bile spillage was seen
in 7 cases which were promptly managed with saline irrigation and suction. None of the cases needed conversion to
open cholecystectomy. Postoperative hospital stay was 1+ 0.4 days. Multivariate analysis of intraoperative outcome
with risk factors were done which showed that the following factors (BMI > 27.5history of hospitalization,
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palpable gall bladder, thick wall gall bladder and impacted stone) were statistically significant in preoperative
prediction of difficult lap.chole (Table 4).

Table 4:- Multivariate analysis of intra-operative outcome with risk factors (predictive association of risk factors

with intra-operative outcome)

Risk factors Level Easy no. (%) Difficult no (%) P value
Age <50 83 (72%) 4 (3.4%)
>50 22(9%) 6 (5.2%) 0.0132**
Sex Female 93(80%) 10(8.6%)
Male 9(7.8%) 3(2.6%) 0.113
BMI <25 70(60.8%) 3(2.6%)
25-27.5 8(6.9%) 1(0.86%) 0.057*
>27.5 27(23.4%) 6(5.2%) 0.001**
Abdominal scar No 94(81.7%) 3(2.6%)
Yes 14(12.1%) 4(3.4%) 0.063
Hx of hospitalization No 80(69.5%) 3(2.6%)
Yes 27(23.4%) 5(4.3%) 0.0001***
Palpable GB No 107(93%) 4(3.4%)
Yes 1(0.86%) 3(2.6%) 0.0001***
Thick wall GB No 81(70.4%) 5(4.3%)
Yes 9(7.8%) 20(17.3%) 0.0001***
Pericholecystic fluid collection No 103(89.5%) 4(3.4%)
Yes 5(4.3%) 3(2.6%) 0.001**
Impacted stone No 98(85.2%) 11(9.5%)
Yes 1(0.86%) 5(4.3%) 0.0001***

*Moderately significant 0.01 < p < 0.05
** Strongly significant p < 0.01, highly significant if p < 0.001

At preoperative score of 5, sensitivity and specificity of this scoring method were (96.78 %)

and (83.45 %)

respectively. Positive predictive values of this scoring method were (93 %) and (91 %) for easy and difficult none of
the patients had a score > 10 (Table 5). Area under ROC curve was no conversion to open cholecystectomy (Fig. 1).

Table 5:- Correlation of preoperative score and the outcome.

Preoperative score Easy Difficult Very difficult Total
0-5 72 (62.6%) 7(6.08%) 79(68.6%)
6-10 17(12.17%) 19(16.52%) 36(31.3%)
11-15 None
Total 89(77.39) 26(22.60)
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Fig 1:- ROC curve and the area under curve (0.653) of prediction of intraoperative outcome based on preoperative
scores.

Discussion:-

Lap chole was 1% performed in animal model by Fillipi, Mall and Roosma in 1985(8). Philip Mouret in1987 was the
1% one to remove the gall bladder successfully through an- unmagnified mechanical rigid pipe without doing
laparotomy.

Early, the complications rate of lap chole was high, but with technological advancement and expertise improvement
it has now reached a remarkably low level at 20-60 %. (8) Conversion rate of 7.35% has been reported in literature

9).

In this study lap chole done for 115 patients and different predictive risk factors for difficult LC were analyzed. Old
age, male sex, history of hospitalization, obesity, palpable GB and ultrasonographic findings like gall bladder wall
thickness, pericholecystitic fluid collection, impacted stone were included as risk factors in this study.

Old age (> 50 years ) has been found to be a significant risk factor for difficult LC in many studies.(10,11) Higher
conversion rate had been reported in old age group of patients .In this study it was found as a significant factors ( P
0.0132) .

Male sex makes surgery difficult as being reported in studies.(12,13) Conversion rate and significantly higher
morbidity had been reported in male sex.13 In our study it has not been found as a significant factor (P 0.113).

Patient require hospitalization for repeated attacks of acute cholecystitis Carry more chances of difficult LC and
conversion, probably due to dense adhesions at Calot's triangle and GB fossa.(14,15) In this study it was also found
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to be a significant risk factor for prediction of difficult LC ( P 0.0001 ), these cases required more time for
dissection of Calot's triangle and GB dissection from liver bed ( > 40 minutes).

Obesity has been encountered as a risk factor for difficult LC as observed by Rosen et al. (16) but certain studies
claim that there was no difference in operative time, time to regain regular diet, duration of hospital stay or
complications in obese patients (17) In this study BMI Patients > 27.5 ( P 0.001) significantly affect the outcome .

Previous upper or lower abdominal surgery may cause adhesions between viscera or omentum and abdominal wall,
for this there may be chances of injury to these structures during insertion of 1% port and the risk of conversion was
reported to be higher.(18,19,20). In our study only (14) had infra-umbilical scar and (2) had supra-umbilical. It was
not found to be a significant risk factor for difficult LC (P 0.063) may be because of small size sample.

Palpable GB is a clinical finding seen in patients with distended GB due to mucocele or empyema etc. In distended
GB it is difficult to catch hold of the fundus of the GB and aspiration of GB contents is often required. It is
bothering, time consuming and also there is a chance of contents spillage into the peritoneal cavity. There is only
one study by Randhawa et al. (21) which has correlated palpable GB with intraoperative difficulty with a significant
association. In this study (4) out of 115 patients had palpable GB. The outcome of our study was dependent on this
variable (P 0.0001) and it has also been found to be a highly significant factor.

Thickened GB wall is an ultrasonic finding of acute cholecystitis and it was a significant factor in previous studies.
(12, 22, 23). Majeski James (15) in 1990 showed that a preoperative GB ultrasonic evaluation for symptomatic
cholelithiasis which document thickened GB wall (3mm) with calculi, is a clinical warning for the laparoscopic
surgeon of the potential for difficult LC. In this study thickened GB wall was present in (29) patients and outcome
was found to be dependent on this variable by Chi-square test (P 0.001), and logistic regression analysis also
ascertained the significance of this factor for prediction (P 0.05).

Pericholecystitic fluid is an ultrasonic finding of acute cholecystitis. (24) This was found to be a highly significant
factor in our study (P 0.001). On the other hand impacted stone has been found as a significant factor in our study (P
0.001).

A scoring system was used in our study for prediction of difficult LC. Sensitivity and specificity of the scoring
system at score 5 for prediction of easy or difficult lap chole are (96.78 %) and ( 83.45 %) respectively. Area
under ROC curve is (0.653). Prediction comes true in (93 %) for easy and (91 %) for difficult. Previous study on this
scoring method has sensitivity and specificity of 75 % and  90.24 % respectively with positive predictive values for
easy and difficult as 88.8% and 92.2 % and area under ROC curve as 0.82. So, in this study, this scoring system
was found to be more sensitive than previous studies. However, a positive predictive value for difficult cases as
less as compared to the findings published by Randhawa et al. (21). Conversion rate reported in literature was
between 7 and 35 % (25-31). Inour study there was no conversion, partly because of the small size sample.

Undoubtedly surgeon experience and advanced equipment are integral factors in making LC an extremely safe
procedure. In our study no injury encountered neither to artery nor to duct. Bile spillage was present in cases in our
study; none of these cases were converted to open and were managed by irrigation and suction only.

Conclusion:-

We may conclude that the scoring system used and evaluated in our study is a useful and reliable benchmark to
predict difficult cases. However, the small size may be an obstacle in attaining complete statistical validity. We
suggest large scale, multicentric studies to validate the scoring methodology and establish its efficacy.

Ethical approval: Ethical committee of the institution.
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