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ABSTRACT

Background: Various studies had been carried out to evaluate the risk of preoperative conversion in laparoscopic
cholecystectomy. However, there was no grading or scoring of operative findings during surgery at present, making it
difficult to compare the publications citing outcomes, including the conversion to open surgery. Sugrue in 2015
devised a scoring system based upon the intraoperative findings in Laparoscopic cholecystectomy. Aim of the study
was to grade the severity of cholecystitis during laparoscopic cholecystectomy using intraoperative scoring system, to
evaluate the spectrum of cholecystitis in cases of laparoscopic cholecystectomy in a tertiary center using the grades of
intraoperative scores and to validate the scoring system devised by Michael Sugrue.

Methods: This prospective cross sectional observatory study of 200 patients admitted for laparoscopic
cholecystectomy was conducted in the Department of Surgery, Himalayan Institute of Medical Sciences, Dehradun,
Uttarakhand, India over a period of 12 months. All patients directly planned for open cholecystectomy and carcinoma
gall bladder were excluded from the study. Patients were subjected to the intra operative grading system for
cholecystitis severity as devised by Micheal Sugrue and the grades were classified with a score of <2 - mild; 2 to 4 -
moderate, 5— 7- severe and 8 to 10 — extreme.

Results: The operative grading system showed a positive correlation with the severity of cholecystitis.

Conclusions: Use of this intra-operative scoring system will help us to provide a trigger for a prompt early
conversion to avoid intra-operative complications associated with difficult laparoscopic cholecystectomy.
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INTRODUCTION

The first cholecystectomy is credited to John Strong
Bobbs on June 15 1867.! In 1987, France, Professor
Mouret of Lyon performed the first laparoscopic
cholecystectomy, while completing a gynaecologic
laparascopy on a woman suffering from symptomatic gall
stones. He opted for the keyhole laparoscopic approach,
instead of performing an open cholecystectomy. In 1989,
Dr. Eddie Reddick recorded a hundred cases of
laparoscopic cholecystectomy. The classical four port
technique of laparoscopic cholecystectomy as defined by
Reddick became the most extensively accepted

technique. Laparoscopic cholecystectomy was considered
to be at its peak since its outset in the early 1990s and is
also done by 2 and 3 ports now. Only simple gall stone
disease was considered as an indication in the beginning.
The competence of the surgeon, experience in
laparoscopic techniques and comprehensive knowledge
of the risk factors are important determinants for
laparoscopic management of gall stone disease in
challenging situations without increasing the morbidity.

It has been noticed that the surgeons faced difficulty
while performing laparoscopic cholecystectomy in
presence of dense adhesions at calot’s triangle, fibrotic
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and contracted gallbladder, an acutely inflamed or
gangrenous gall bladder and in cases of cholecystoenteric
fistula etc. The risk factors associated with laparoscopic
surgery which make it difficult to operate are old age,
male sex, attacks of acute cholecystitis with fever and
leucocytosis, obesity, previous abdominal surgery,
clinical signs of acute cholecystitis, and ultrasonographic
findings i.e. thickened gall bladder wall, distended gall
bladder, pericholecystic fluid collection, impacted stone
etc.’

Various studies had been carried out to evaluate the risk
of preoperative conversion. Different scoring techniques
have been recommended using different criteria’s which
further add to the controversy. In many broad series, and
meta-analyses the patient demographics and imaging
findings have been documented in detail #

Enhancing patient care and clinical pathways require
comprehending the underlying disease.> The natural
history of gallbladder diseases alter with patient cohorts
and surgical findings can often be surprising, with
unanticipated extents of surgical difficulty or ease.® Due
to the changeable operative findings, it is one of the most
uncertain operations in general surgery. At times
laparoscopic cholecystectomy becomes difficult. It takes
longer time even with bile stone spillage and occasionally
it requires conversion to open cholecystectomy. It is very
difficult to say preoperatively whether it is going to be
easy or difficult. The degree of difficulties is again
impossible to predict. There was no grading or scoring of
operative findings during surgery at present, making it
difficult to compare the publications citing outcomes,

including the conversion to open surgery although a
number of preoperative scoring systems are recorded.’

Sugrue in 2015 devised a scoring system based upon the
intraoperative findings in Laparoscopic cholecystectomy.
The key aspects of the score include: Access to the
gallbladder; Patient body mass index (BMI); the degree
of pericholic and right upper quadrant adhesions
particularly in patients who have had previous abdominal
surgery; the presence of complicated cholecystitis and the
time taken by the surgeon to achieve the triangle of safety
with identification of the cystic artery and duct. With this
scoring system: score of <2 would be considered- mild; 2
to 4 -moderate, 5— 7- severe and 8 to 10 — extreme.®

To grade the severity of cholecystitis during laparoscopic
cholecystectomy using intraoperative scoring system. To
evaluate the spectrum of cholecystitis in cases of
laparoscopic cholecystectomy in a tertiary center using
the grades of intraoperative scores. To validate the
scoring system devised by Michael sugrue.

METHODS

This prospective cross sectional observatory study was
conducted in the Department of Surgery, Himalayan
Institute of Medical Sciences, Swami Rama Himalayan
University, Dehradun, Uttarakhand, India over a period
of 24 months. All the cholecystitis patients admitted for
laparoscopic cholecystectomy were included in the study
after obtaining written informed consent and approval of
the study from ethics committee. All patients directly
planned for open cholecystectomy and carcinoma gall
bladder were excluded from the study.

Table 2 Operative Grading System for Cholecystitis Severity

Gallbladder appearance

Adhesions < 50% of GB
Adhesions burying GB

Distension/Contraction

Distended GB (or contracted shrivelled GEB)

Unable to grasp with atmumatic laparoscopic forceps
Stone 21 cm impacted in Hartman's Pouch

Access

BMI =30

Adhesions from previous surgery limiting access
Severe Sepsis/Complications

Bile or Pus outside GB

Time to identify cystic artery and duct >90 minutes

Degree of difficulty

A Mild <2
B Moderate -4
C Severe 5-7
D Extreme 8-10

Total Max 10

Figure 1: Operative grading system for cholecystitis severity.
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A minimum sample size of 171 by convenient sampling
method from all eligible study subjects reporting during
the study period were considered. (n=171, n=22 d/2Pq,
L2, where, p=50 % and q=50%, L=15% relative error,
d=5% level of significance). All the patients were
subjected to the intra operative grading system for
cholecystitis severity devised by Micheal Sugrue with
this scoring system the patients were classified with a
score of <2 - mild; 2 to 4 -moderate, 5 to 7- severe and 8
to 10 — extreme. The data were analyzed with SPSS
software version 22.0 and Microsoft excel with
interpretation of the clinical profile, biochemical
parameters, severity of cholecystitis and assessment with
scoring system was carried out using descriptive
statistics.

RESULTS

This prospective study was conducted from January 2017
to December 2018 in the Department of Surgery,
Himalayan Institute of Medical Sciences, Swami Rama
Himalayan University, Dehradun, Uttarakhand, India.
Total number of 200 patients were included in the study.

Table 1: Total leukocyte count (n=200).

TLC Level Frequency Percentage |

<4 2 1.00
4-11 176 88.00
>11 22 11.00
Total 200 100.00

Table 2: Total bilirubin levels (n=200).

T.Bil levels  Frequency

Percentage
0-1.5 182 91.00
1.51-2.5 14 7.00
2.51-3.5 2 1.00
>3.5 2 1.00
Total 200 100.00

Table 3: Serum alkaline phosphate levels (n=200).

ALP levels  Frequency Percentage |
0-120 168 84.00

121-240 26 13.00

241-360 4 2.00

>360 2 1.00

Total 200 100.00

In around 88% patients, the Total Leukocyte count level
was between 4-11 thousand per cumm. Total bilirubin
levels were between 0-1.5 mg/dl in 182 patients (91%).
Serum Alkaline Phosphate levels were less than 120 in
168 patients (84%) while it was between 121-240 in 26
patients. (Table 1, 2, 3)
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Figure 2: Age wise distribution (n=200).
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Figure 3: Operative grading system as per score
(n=200).
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Figure 4: Operative grading system as per severity
(n=200).

The maximum numbers of patients were found in the
grade 2 sections of severity scoring. Out of 200 patients,
severity was moderate in 118 patients (59%), while it was
mild in 38 patients (20.5%). It was severe in nature in 41
patients and extreme in severity in 3 patients. (Figure 2,
3) In our study, a total of 19 cases were converted to open
surgery, 2 patients with score of 8 were converted to
open; 1 patient with score of 7 were converted to open.
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Table 4: Conversion to open with relation to score (n=200).

Operative grading system

1 2 3 4 5 6 7 8

Converted 1 3 4 3 3 2 1 2

(n=19) 5.26%  1579% 21.05% 15.79% 1579%  1053%  5.26%  10.53%

(':\'Oorfverte g 51 31 26 23 12 0 1 0.001
R 2044%  28.18% 17.13% 14.36% 12.71%  6.63%  0.00%  0.55%

Total 38 54 35 29 26 14 1 3

(n=200) 1000%  27.00% 1750% 1450%  13.00% 7.00%  0.50%  1.50%

Table 5: Conversion to open with relation to severity (n=200).

Operative Grading System

Extreme Mild Moderate Severe eI
&i'lée)"ed 2 (10.53%) 1(5.26%) 10 (52.63%) 6 (31.58%)
?:g&?verted 1(0:55%) 37 (20.44%) 108 (59.67%) 35 (19.34%) 0.002
Z?j;‘(')o) 3 (1.50%) 38 (19.00%) 118 (59.00%) 41 (20.50%)

Table 6: Total leucocyte counts in relation to the grading severity.

TLC Count Moderate Severe Extreme
' - 2 (100%)
0, 0, 0, 0,
<4000 1 (50.00%) 1 (50.00%) 0 (0.00%) 0 (0.00%) b value: 0.68
176 (100.00%)
- 0, 0, 0, 0,
4-11000 33 (18.75%) 103 (58.52%) 38 (21.59%) 2 (1.14%) b value: 0.52
22 (100.00%)
0, 0, 0, 0,
>11000 4 (18.18%) 14 (63.64%) 3 (13.64%) 1 (4.55%) P value-0.53
Total 38 (19.00%) 118 (59.00%) 41 (20.50%) 3 (1.50%) 200 (100.00%)
Table 7: Total Bilirubin in relation to the grading severity.
Mild ~ Moderate Severe Extreme Total
182 (100%)
- 0, 0, 0, 0,
0-1.5 36 (19.78%) 107 (58.79%) 37 (20.33%) 2 (1.10%) p-value: 0.41
14 (100.00%)
- 0, 0, 0, 0,
1.51-2.5 2 (14.29%) 8 (57.14%) 3(21.43%) 1 (7.14%) o-value: 0.33
2 (100.00%6)
- 0, 0, 0, 0,
2.51-3.5 0(0.00%) 2 (100.00%) 0 (0.00%) 0 (0.00%) p-value:0.70
2 (100.00%)
0, 0, 0, 0,
>3.5 0 (0.00%) 1 (50.00%) 1 (50.00%) 0 (0.00%) p-value:0.72
Total 38 (19.00%) 118 (59.00%) 41 (20.50%) 3 (1.50%) 200 (100%)
Highest conversion was seen in score of 3, which was 4 Patients in moderate group had maximum patients of
cases, 3 patients each were converted to open in score of Total leucocyte count more than 11,000 cumm; while in
4 and 5. (Table 4) In our study, 10 patients of moderate the extreme group it was more than 11,000 cumm in 5%
group were converted to open surgery, 6 patients of cases. (Table 6)

severe group were converted to open surgery and 2
patients of extreme group were converted to open
surgery. (Table 5)
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Table 8: ALP levels in relation to the grading severity.

Mild Moderate Severe Extreme Total
0-120 34 (20.24%) 97 (57.74%) 35(20.83%) 2 (1.19%) 3)65&.(3200083?
121-240 4 (15.38%) 17 (65.38%)  4(15.38%)  1(3.85%) 56\/21'828%(’6‘2
241-360 0 (0.00%) 3 (75.00%) 1(2500%) 0 (0.00%) ﬁ(vi?ﬁeo%(y%s
>360 0 (0.00%) 1 (50.00%) 1(50.00%) 0 (0.00%) 5%?860%@29
Total 38 (19.00%) 118 (59.00%) 41 (20.50%) 3 (1.50%) 200 (100.00%)

In the extreme group, total bilirubin was between 1.5-2.5
mg/dl in 7 % cases, and it was same in 57% of the
moderate group. (Table 7)

ALP levels were of range, 241-360 in 75% of the
moderate grade and 25% of the severe grade; ALP levels
were normal in 58% moderate cases, 20% of mild cases,
21% severe cases and 1% of the extreme case. (Table 8)

DISCUSSION

Cholecystectomy is presently one of the most common
laparoscopic surgery performed worldwide and there is a
very high incidence of variations and intraoperative
difficulties which have been documented and reported
and thereby scoring systems can be used to assess the
difficulty level. At times, it has been seen that the degree
of difficulty is difficult to predict and there has been
numerous documentations of various pre-operative
scoring methods but no study has been done for intra-
operative scoring system like done by Michael Sugrue
and our study is been done with a hypothesis to validate
the finding of this study.®

As per the operative grading system used by Michael
Sugrue, in 38 patients the grading score was 1; in 54
patients the grading score was 2; 35 patients were
included in grade 3, 29 patients in grade 4, 26 in grade 5,
14 cases in grade 6, 1 case in grade 7 and 3 cases in grade
8. While evaluating the grading score and comparing it
with the chances of surgery conversion to open, we found
that 2 cases of grade 8 out of 3 were converted to open, 1
case of grade 7. In our study, conversion rate was 9.5%
and we found that the conversion to open in severe group
was 31.58% of the total, while in the moderate group was
52.63% and in extreme group was 10.53% and after the
statistical analysis, the correlation of the increasing
severity with increased chances of conversion was found
to be statistically significant in our study.

On comparing the TLC counts with the severity grading,
we found that in our study, when TLC count was less
than 4000/cumm, there were 2 patients, one in mild group

and one in moderate group. With TLC count between 4-
11,000/cumm, there were a total of 176 patients, with 33
in mild group, 103 in moderate group, 38 in severe group
and 2 in extreme group and the relationship was not
statistically significant (p-value: 0.522). with TLC count
more than 11,000/cumm, there were 22 patients, 4 in mild
group, 14 in moderate group, 3 in severe group and 1 in
extreme group (p=0.533).

On comparing the T. Bil levels with the severity of the
grading, in T. Bil range of 0-1.5, there were 36 patients in
mild group, 107 in moderate group, 37 in severe group
and 2 in extreme group and the relation was statistically
not significant. With T. Bil between 1.5-2.5, there were
14 cases with 3 severe and 1 extreme and this relation
was statistically not significant. In cases of T. Bil
between 2.51-3.5 and T. Bil >3.5, the relationship was
not statistically significant.

On comparing the ALP levels with the severity of the
grading, In the ALP level <120, it was seen that 20%
were mild cases, 58% were moderate cases, 2% cases
were severe case and 1 % was extreme case out of the
168 cases and the relationship was not statistically
significant. In the ALP range of 121-240, only 15% cases
were mild, 65% cases were of moderate group, 15%
cases were in severe group and 4% cases were in extreme
group out of 26 cases, and relationship was not
statistically significant. In the ALP range of 241-360,
75% cases were in the moderate group while only 25%
were in the severe group. In the ALP levels, of more than
360, 50% cases were in the moderate group, while 50%
cases were in the severe group with no statistical
significance. On comparison of the ALP levels with the
severity of the grading, the p-value was 0.729 and it was
not found to be statistically significant.

Publications reporting outcomes, including conversion to
open surgery, are hard to compare as currently there is no
grading or scoring of operative findings at surgery and
there are some well-reported models of grading and
classification systems. Various studies have been done
which have documented severity scoring systems but
they have focused on prediction of outcomes from
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clinical and preoperative rather than

operative findings.1%-16

investigations

Intraoperative  grading of operative findings at
laparoscopic cholecystectomy in our study was found to
be significant in predicting the severity of cholecystitis
and difficult laparoscopic cholecystectomy. The study
has a limitation of being conducted in a small series of
patients. With multiple surgeon’s involvement, the time
taken for cystic duct identification may be subjective
depending upon the experience of the surgeon.

CONCLUSION

The operative grading system as described by Michael
Sugrue with higher the grading was associated with
increasing severity of cholecystitis. Our study also found
similar correlation and it was found to be statistically
significant. Use of this intra-operative scoring system will
help us to provide a trigger for a prompt early conversion
to avoid intra-operative complications associated with
difficult laparoscopic cholecystectomy.
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