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ABSTRACT
Objective: To analyze intraoperative grading findings during elective laparoscopic cholecystectomy by which
we can assess the surgical performance regarding its safety, achievability and to determine a safe operative
approach and/or time for conversion.
Design: An observational prospective case series study.
Setting: During the period from June 2018 to January 2020, operations were done by 4 qualified consultant
surgeons and their teams at 4 hospitals in Mosul and Erbil.
Participants: Two hundred and fifty-five patients.
Patients and Methods: All patients underwent elective laparoscopic cholecystectomy for symptomatic
gallbladder disease after full evaluation and taking their informed consents. An intraoperative difficulty
calculation score has been implemented that divide the situation into 4 grades: easy, difficult, very difficult
and extremely difficult, depending on the appearance of the gall bladder wall color, amount of adhesion, the
presence of anatomical abnormalities, and the ability to achieve the critical view of safety. Perforation of the
gallbladder, slipped stones, bleeding, using extra instruments, the need for extending the epigastric incision,
the use of a drain and conversion to open procedure as well as the duration of surgical intervention had been
recorded as predictors for the assessment of the difficulty level during surgery.
Results: The first grade included 168 (66%) patients, the second grade included 62 (24%) patients, while
grades 3 and 4 represent 15 (6%) and 10 (4%) of patients respectively. Perforation showed no significance
in the grading. Bleeding was more common in grades 3 and 4. Using accessory equipment was mandatory
to complete the operation in grade 4 as well as an extension of epigastric port and the need for putting a
drain. Conversion to open cholecystectomy was done in 2 operations (0.7%), both belonged to grade 3 and
4. The time needed to accomplish the operation was significantly high in grades 3 and 4.
Conclusion: This modified grading score can provide a tool for reporting operative findings and technical
difficulties during laparoscopic cholecystectomy that allow the surgeon to know the seriousness of the
situation and taking effective measures to overcome it.
Keywords: Laparoscopic cholecystectomy , conversion , intra-operative coplication .

تنفیذ نظبم تصنیف هعذل أثنبء الجزاحة الستئصبل الوزارة ببلونظبر
** االسزبر َشٕاٌ لذطبٌ يذجٕة، *ٌؼشة يًزبص رٕفٍك انذكٍى
 انؼشاق،  انًٕصم،  جبيؼخ انًٕصم،  كهٍخ انطت،  **فشع انجشادخ، ًًٍ*يسزشفى انجًٕٓسي انزؼه

الخالصة
ٌ نزذهٍم َظبو رصٍُف انًشبْذاد انجشادٍخ انًطٕس خالل ػًهٍخ اسزئصبل انًشاسح ثبنُبظٕس انجشادی فًٍب ٌزؼهك ثأيب: الوقذهة
.ٍ نهذصٕل ػهى أداء جشادی اي،ٔساليخ انًشٌض
. دساسخ انًشبْذاد خالل سهسهخ يٍ انذبالد: التصوین
ٌٍٍ انؼًهٍبد اجشٌذ يٍ خالل اسثؼخ جشادٍٍ اسزشبس.8181  انى کبٌَٕ انثبَی8102 ٌ خالل انفزشح يٍ دضٌشا: اإلعذادات
.ٔفشٌمٓى انجشادی فی اسثؼخ يسزشفٍبد فی انًٕصم ٔاسثٍم
. يئزبٌ ٔخًس ٔخًسٌٕ دبنخ: الوشبرکوى فی الذراسة
 جًٍغ انًشضى أجشٌذ نٓى ػًهٍخ اسزئصبل انًشاسح ثبنُبظٕس انجبسدح ثؼذ رمٍٍى انذبنخ يٍ خالل انفذص: األدوات والطزق
 َظبو انزصٍُف نهؼًهٍخ لسى انذبالد انى.انسشٌشی ٔإجشاء کبفخ انفذٕصبد انًطهٕثخ ثبإلضبفخ انى أخز يٕافمخ انًشضى نهؼًهٍخ
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 ٔجٕد انزشْٕبد انخهمٍخ فی، ٔجٕد االنزصبلبد، اػزًبدا ػهى نٌٕ انًشاسح، صؼجخ جذا ٔصؼجخ نهغبٌخ، صؼجخ، سٓهخ:أسثؼخ اصُبف
.انمُٕاد انصفشأٌخ ٔانششاٌٍ ٍ انًغزٌخ نٓب ثبإلضبفخ انى إيکبٍَخ انذصٕل ػهى يُظش األيبٌ انذشج
 انذبجخ انى، اسزؼًبل أدٔاد إضبفٍخ، انضٌف انذيٕی، اَضالق انذصٕاد يٍ ثمت انًشاسح،ثمت انًشاسح غٍش انًزؼًذ أثُبء انؼًهٍخ
 کم ْزِ انًزغٍشاد سجهذ کُمبط ألجم، انذبجخ انى رکجٍش انًُفز انجشادی إضبفخ انى ٔلذ انؼًهٍخ،ٔضغ أَجٕة رصشٌف جشادی
.رصٍُف صؼٕثخ انؼًهٍخ
 يشٌض01  انصُف انثبنث شًم،)%82(  يشٌض68  انصُف انثبَی شًم،)%66(  يشٌض062  انصُف االٔل شًم: النتبئج
 ثمت انًشاسح غٍش انًزؼًذ اثُبء انؼًهٍخ ٔاَضالق انذصٕاد نٕدع ثأَٓى.)%2(  يشٌض01 ) ٔاخٍشا انصُف انشاثغ شًم%6(
 اسزؼًبل أدٔاد إضبفٍخ کبٌ ضشٔسٌب. انُضٌف انذيٕی کبٌ أکثش خالل انصُف انثبنث ٔانشاثغ.نٍسٕا رٔ اًٍْخ خالل انزصٍُف
 رذٌٕم يسبس انؼًهٍخ.إلَٓبء نهؼًهٍخ فی انصُف انشاثغ إضبفخ انى رکجٍش انًُفز انجشادی ٔانذبجخ نٕضغ اَجٕة رصشٌف جشادی
 انٕلذ انًزطهت. کهًٍٓب ٌؼٕداٌ انى انصُف انثبنث ٔانشاثغ،)% 1.0( يٍ انُبظٕس انى انفزخ انجشادی أجشی إلثٍٍُ يٍ انًشضى
.إلَٓبء انؼًهٍخ کبٌ رٔ أًٍْخ ثبنغخ فی انصُف انثبنث ٔانشاثغ
 ْزا انُظبو انزصٍُفی انًطٕس ٌمذو نُب أداح نزسجٍم انًشبْذاد ٔانصؼٕثبد انزمٍُخ اثُبء ػًهٍخ اسزئصبل انًشاسح: االستنتبج
.ٍّ ٔانزی رُجّ انجشاح نًؼشفخ خطٕسح انًٕلف ٔارخبر انزذاثٍش انالصيخ نهزغهت ػه،ثبنُبظٕس
.  انًضبػفبد اثُبء انؼًهٍخ،  رذٌٕم يسبس انؼًهٍخ يٍ انُبظٕس انى انفزخ انجشادی،  اسزئصبل انًشاسح ثبنُبظٕس: الكلوبت الوفتبحیة
INTRODUCTION

L

aparoscopic cholecystectomy has become
the gold standard surgery in the treatment of
gallbladder pathology and is replacing open
1
cholecystectomy . This fact was confirmed by a
lengthy work after the adoption of this method in
1985, which was performed for the first time
2
by Erich Mühe in Böblingen, Germany . Carrying
out laparoscopic cholecystectomy may be very
easy, or it may be very difficult to stay with the
most experienced surgeons and it's regarded as
one of the more unpredictable operations due to
3
the variable operative findings and surprises .
For this reason, many pre- and intra-operative
grading scores and systems had been adopted to
evaluate the procedure regarding its difficulty,
assisting and planning the operative strategy as
well as study the surgical outcomes and providing
4-6
aid in training junior surgeons . During not a long
period, the laparoscopic surgery of the gallbladder
demonstrated great importance in improving the
level of performance through modern technologies.
To maintain the success of this operation, there
must be a classification through which the case is
dealt with. Many pre- and intra-operative grading
systems discussed and studied; the aim is to
perform a safe procedure. Cuschieri et al published
his 'scale
of
difficulty'
for laparoscopic
cholecystectomy in his textbook in 1992 and this
was modified in later publication in The Lancet in
7,8
1998 . Nassar et al in 1995 published his grading
system; which graded operative findings from the
gallbladder, cystic pedicle, and associated
6
adhesions . Michael Sugrue et al used five key
aspects to describe his grading system that
includes: gallbladder appearance, percentage of
adhesions, degree of distension/contracture of the
gallbladder, ease of access, local septic

92

complications, and the time needed to identify the
3
cystic artery and duct . Vivek et al reported
scoring assessment of difficulty in over 300
patients undergoing laparoscopic cholecystectomy,
however, his system was complex used 22
parameters including 4 intra-operative parameters
(distended/contracted or inflamed gallbladder,
9
overhanging liver edge and cirrhosis) .
The aim of this observational prospective case
series study is to find a modified intraoperative
grading system by giving points to special
notifications and analyze them with intraoperative
events to assess their safety, achievability as well
as to determine a safe operative approach and/or
time
for
conversion
during
laparoscopic
cholecystectomy.

PATIENTS AND METHODS
An observational prospective study was done
from June 2018 and January 2020 at Aljamhori
and Alsalam teaching hospital , Alzhrawi and
Soran private hospitals. All official approvals were
obtained by the Research Committee in the Health
Department, the Research Ethics Committee.
Samples were taken from the hospitals and private
clinics of the surgeons included in the study,
patients’ approval were taken and the
interventional procedure was signed. The
operations were performed by four consultant
surgeons; all of them were qualified and authorized
by the ministry of health of Iraq as specialized
general and laparoscopic surgeons. The study
included 255 patients; all of them underwent
elective
laparoscopic
cholecystectomy
for
symptomatic gallbladder disease after complete
clinical and laboratory evaluation and signed the
informed consent.
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The operations were done by standard 4 ports and
right up anti-Trendelenburg position. The following
findings were recorded and given point scores
according to the surgeon's view of the agreed
scoring details (table -1-). The findings were as
follows:
1- Color of the gall bladder wall. (Figure 1,2,3)
2- Amount of adhesion. (Figure 4,5,6)
3- Feasibility of grasping the gallbladder. (Figure
7,8,9)
4- Presence of anatomical variations. (Figure
10,11)
5- Ability to achieve a critical view of safety. (Figure
12,13,14)
The lowest degree that can be obtained from this
score is zero, while the highest degree is 10.
Patients have been classified into 4 grades,
according to the score given in proportion to the
effort made to complete the interventional
procedure as shown in table 2 as follows:
1- Easy operation from 0 to 2.
2- Difficult operation from 3 to 5.
3- Very difficult operation from 6 to 8.
4- Extremely difficult operation from 9 to 10.
During the laparoscopic cholecystectomy, the
following events were recorded (if any):
1- Perforation of the gall bladder.
2- Slipped stones.
3- Bleeding.
4- Biliary injury.
5- Using extra instruments and equipment.
6- Extending the epigastric incision.
7- The need for using a drain.
8- Conversion to open procedure.
9- Total surgical time (time from grasping the
gallbladder till complete taken it off its bed).
The events that occurred during the surgical
intervention concerning the grades were recorded,
analyzed and statistically studied using open
source epidemiologic statistics for public health
version 3.01.

RESULTS
There were 168 (65%) and 62 (25%) patients in
the easy and difficult group respectively; their
operations were completed by laparoscopic
cholecystectomy. There were 15(6%) patients in
very difficult and 10 (4%) patients in extreme
difficult group in which 1 (0.3%) patient was
converted to open cholecystectomy in each group
as shown in Table 3.
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Each grade was compared with the occurrence
of events or problems that could arise during the
process including gall bladder perforation, slipped
stones, bleeding, biliary injury, using accessory
equipment, an extension of epigastric port and the
need of putting a drain. The surgical time was
recorded for each operation. Table 4 summarizes
the occurrence of problems for each grade.
Tables5 demonstrate the time range in each
grade.
Perforation of the gall bladder and slipped stones
could happen in all grades with insignificant Pvalue while bleeding; uses of accessory
instruments, an extension of the epigastric port,
and the need for drain were of significant P values
in grade 3 and 4 (statistically studied using open
source epidemiologic statistics for public health
version 3.01). Regarding the time of operation,
grade 4 showed the longest range of time needed
to complete the procedure. (P-value 0.0001) as
shown in table 5.

DISCUSSION
The first impression about the degree of difficulty
can be gained from the gallbladder color, that’s
why it's given a degree in this scale. The normal
gall bladder is grey-blue, its serosa appears shiny.
Recurrent bouts of inflammation often will damage
the wall of the gallbladder leads to thicken it,
shrinks and lose its shines and become dusky
color, it may turn red due to frequent infections and
10
inflammations . This change in color reflects the
severity of the inflammation and gives the
impression that the gallbladder has been subjected
to repeated infections and inflammations that
changed its physiological peculiarities.
The omentum plays an essential role in
peritoneal defense by adhering to the site of
inflammation, limiting the spread of infection,
absorbing bacteria and providing leukocytes for
11
immune response
. The pathogenesis of
adhesion is combinations of trauma, inflammation
12
and tissue hypoxia . The adhesion may be a thin
film of connective tissue or a thick fibrous bridge
13
containing blood vessels and nerve tissue .
The more the trauma, hypoxia and inflammation,
the more and worse adhesion, this leads to the
concealment of the anatomical picture of the Calot
triangle makes retraction difficult and needs to be
skinned from the gallbladder to facilitate retraction,
which may lead to bleeding and gallbladder
perforation.
A thick wall gall bladder is an indicator of more
5
difficult surgery . One of cornerstone in
laparoscopic
cholecystectomy
is
adequate
retraction of gall bladder fundus towards the right
shoulder and the infundibulum towards the right
14
iliac crest , this maneuver cannot be achieved
93
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when the gallbladder wall is thick distended and
unable to grasp, a trick to overcome the failure of
adequate grasping is to work on a collapsed
15
gallbladder by aspiration its contents .
Extra-biliary anatomy relevant to laparoscopic
cholecystectomy is unpredictable and varies from
patient to patient; furthermore, the inflammatory
process and fibrosis distort the existing anatomy
that can lead to misidentification and misperception
of biliary structures. Anatomical abnormalities can
be related to vascular or biliary systems. Variations
in the vascular supply are more common than
ductal anatomy. An accessory or double cystic
artery being the most common minor anomaly
16
occurred in 15%-20% of individual
. The
Caterpillar hump or Moynihan's hump which is a
18
major vascular anomaly occurred in 3.78%. .
The most common ductal anomaly observed is a
17
long cystic duct which represents 7.02% cases .
A long cystic duct can be regarded as a minor
anomaly and is of advantage to the surgeon as it
allows easy manipulation, however; mistaking the
cystic duct for the common bile duct can result in
biliary injury. A silent killer anomaly is the
cholecysto-hepatic ducts which observed in 0.2%–
2.3% of patients and failure to recognize it may
19
result in the post-operative fistula and bile leak .
Strasberg et al, first suggested the technique of
critical view of safety, to minimize the risk of
20
injuries during laparoscopic cholecystectomy .
The European Association of Endoscopic
Surgery (EAES) recommends the critical view of
safety as the most effective approach to prevent
21
bile duct injury . The aims are identifying the
cystic duct, cystic artery and clear the lower third of
22
gallbladder bed
. Although it is a preferred
method by most surgeons, it may not meet the
purpose assigned to it, meaning that it is not
possible to obtain its three components (cystic
duct, cystic artery and inferior 1/3 of gallbladder
wall) in all cases, (92% cases in operative notes
23
and 76% on video review) . In such a situation
the surgeon may try fundus first dissection,
laparoscopic
subtotal
cholecystectomy,
laparoscopic cholecystostomy or convert the
24,25
procedure to open method
.
The frequency of gallbladder perforation during
laparoscopic cholecystectomy may reach up to
26
33% . In this research, perforation happened with
insignificant P-value in all grades. Regarding
slipped stone (s) the incidence in the literature
28
ranges between 2 and 11 % . The reason for this
includes large perforation, small stones, issues
with instrumentation, friable gallbladders as well as
29
the experience of surgeons . Slipped stones in
this research have no significant P-value.
Bleeding can happen especially when the
anatomy is distorted or unrecognized, and
94
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persistence in using sharp dissection in a difficult
30
Calot’s . In this research we divided the severity
of bleeding according to the following criteria:
Minor bleeding is bleeding that needed only one
interventional step to stop it without further
instrumentation or change of the equipment. Major
bleeding is that bleeding which needs more than
one step to control it or further instrumentation or
change of the equipment. Extensive bleeding is
that bleeding which needed conversion.
Minor bleeding was increased in its percentage
with the severity of grades (P-value 0.0006), the
source of bleeding was from gallbladder bed. Major
bleeding occurred in 1 patient of grade 4 due to
slip clips during dissection. No extensive bleeding
was recorded.
The need for the use of more devices and tools
than conventional one is an urgent necessity when
the situation requires it. It reduces operation time
and also reduces complications. This accessory
equipment
included
bipolar
electrocautery,
harmonic knife, hydro-dissection, laser, and
31
choledochoscope . We urged to use one or two
accessory equipment in grades 3 and 4 to
accomplish the procedure appropriately.
In the four hospitals in which the study was
conducted, the gallbladder was extracted through
the 10-mm epigastric opening, the Surgeons need
to enlarge the wound to extract the gallbladder in
25 cases due to the large size of the stone or very
thicken gallbladder, this should not consider a
harm but it increases the complications that may
occur in the wound like bleeding, infection or
hernia. The need for extension was significantly
higher in grade 3 and 4 (P-value 0.0001).
Laparoscopic cholecystectomy bears a risk for
iatrogenic bile duct injury. A complication that
associated with significant morbidity and mortality
33
. Despite increasing experiences and progress in
the laparoscopic skills of surgeons, the incidence is
higher than open cholecystectomy which varies
34
from 0 to 3% . Efforts to improve safety in
laparoscopic cholecystectomy include the timing of
the procedure and training as well as assessment
35
of surgeons performing the procedure
.
Fortunately, no biliary injuries were recorded in this
series.
Routine
drain
use
after
laparoscopic
cholecystectomy is still not solved but the main
indication for drain use in laparoscopic
cholecystectomy is to manage a hematoma or
biloma collection. This makes drain option in the
presence of an aberrant biliary tract, or when
36
dissection is difficult enough to cause bleeding .
Although most studies indicate that it is not
37
beneficial , some surgeons insist on using it in a
special situation as a warning tool relying on his
experience and his perspective. In this series, a
Ann Coll Med Mosul June 2021 Vol. 43 No.1
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drain was not used to any patient in grade one, two
or three but to all patients in grade four (P-value
0.00001).
Lal et al, suggested that a difficult
cholecystectomy is one taking longer than 90
minutes in total, spending more than 20 minutes
dissecting the gallbladder adhesions, or more than
38
20 minutes dissecting Calot’s triangle .
Time will vary on surgical skills and experience
but generally, it needs longer in case of severe
inflammation and adhesions. Operations in the
third and fourth grades were significantly needed
more time than the first and second grades in our
series (p-value 0.0001).

Table (2): The grades of difficulty. No.(%)

Grade

Points

Description

Number
and
percentage

1

0-2

Easy

168 (66)

2

3-5

Difficult

62 (24)

3

6-8

Very difficult

15 (6)

4

9-10

Extreme
difficult

10 (4)

CONCLUSION
This is a modified grading system depending on
intraoperative finding
in comparison with
intraoperative events which may possible to rely on
to determine the difficulty of performing
laparoscopic cholecystectomy. Its validity needs to
be more evaluated in the future by larger series to
be used as a template for future databases and
research to improve patient outcomes.

Table (3): Results of intraoperative findings.
No.(%)

Intraoperative
findings

0 point

1 point

2 points

Color of gall
bladder wall

Greyblue and
shiny
115(45)

Dull
yellow
108(42)

Red congested
32(13)

Amount of
adhesion

No
adhesion
142(56)

Involve
the neck
and body
76(30)

Covered the
gall bladder
37(14)

Feasibility of
grasping the
fundus

Grasp
with ease
205(80)

Difficult
grasp
42(17)

Inability to
grasp without
decompression
8(3)

Presence of
anatomical
variations

No
variations
238(93)

Minor
12(5)
8
vascular
/ 3 ductal

Major
5(2)
4 vascular / 1
ductal

Ability to
achieve
critical view
of safety

3
elements
achieved
190(75)

2
elements
achieved
58(22)

1 element
achieved
7(3)

Table (1): Intraoperative findings

Intraoperative
findings

0 point

1 point

2 points

Color of gall
bladder wall.

Greyblue and
shiny

Dull
yellow

Red congested

Amount of
adhesion

No
adhesion

Involve
the neck
and body

Covered the
gall bladder

Feasibility of
grasping the
fundus.

grasp
with
ease

Difficult
grasp

Inability to
grasp without
decompression

Presence of
anatomical
variations

No

Minor

Major

Ability to
achieve
critical view of
safety

3
elements
achieved

2
elements
achieved

One element
achieved
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Table (4): Occurrence of problems for each grade.
No.(%)
Problem
occurred

Number
of
patients/
255

Grade
1/168

Grade
2/62

Grade
3/15

Grade
4/10

Perforatio
n of gall
bladder

37(15)

24(14)

10
(16)

2(13)

1(10)

Slipped
stones

7(3)

2(1.2)

3(5)

1(7)

1(10)

Minor
Bleeding

5(2)

0

2(3)

2(13)

1(10)

Major
bleeding

1(0.3)

0

0

0

1(10)

Biliary
injury

0

0

0

0

0

using
accessory
equipment

27(11)

0

10(16)

9(60)

8(80)

extension
of
epigastric
port

25(10)

2(1.2)

5(8)

10(67)

8(80)

putting a
drain

24(9)

Figure 1 : Grey-blue and shiny gallbladder

Figure 2 : Dull yellow gall bladder
0

4(6)

10(67)

10(100)

Table (5): The surgical time range. No.(%)
Time range
in minutes

Less
than 20
minutes

Between
20 to 39
minutes

Between
40 to 59
minutes

More
than 60
minutes

Grade 1
168 (66%)

102(61)

58(35)

8(4)

0

Grade 2
62 (24%)

34(56)

12(19)

14(23)

2(2)

Grade 3
15 (6%)

0

4(27)

9(60)

2(13)

Grade 4
10 (4%)

0

0

7(70)

3(30)

Figure 3 : Red and congested gall bladder

Figure 4 : No adhesion
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Figure 5 : Adhesion involve the neck and body

Figure 6 : Adhesion covered the gall bladder

Yarub Momtaz Tawfeek Al-Hakeem

Figure 9 : Impossible to grasp without
decompression

Figure 10 : Double cystic duct

Figure 7 : Simple grasp gall bladder

Figure 11 : Abnormal right hepatic artery

Figure 8 : Difficult grasp gall bladder

Figure 12 : 3 elements achieved
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Figure 13 : 2 elements achieved

Figure14 : 1 element achieved
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