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Abstract
Objective: To explore the parameters critical to safe laparoscopic cholecystectomies.
Method: The prospective study was conducted at Al-Yarmook Teaching Hospital, Baghdad, from May 1, 2020, to
December 31, 2021, and comprised patients with gall-stone disease who were admitted for laparoscopic
cholecystectomy. Consecutive non-probability sampling technique was used for collecting the data which was
analysed using SPSS (version 25).
Results: Of the 93 patients, 68(73.12%) were females, and 25(26.88) were males. The overall mean age was 40.7+8.1
years, and 52(55.91%) patients were aged >40 years. Calot triangle was seen in 72(77.4%) cases, while the sulcus of
Rouviere, duodenum and right hepatic artery were spotted in 50(53.8%), 49(52.7%) and 19(20.4%) cases,
respectively. There was a significant association of late presentation, lateral traction, 4-port option, good setting and
difficult anatomy with anatomical landmark visualisation (p<0.05).
Conclusions: There is a need for a national guideline to ensure safe laparoscopic cholecystectomy.
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Introduction in cholecystectomy. Boundaries of this triangle are the

Laparoscopic cholecystectomy is the operation of choice
for elective as well as for urgent gall bladder removal
surgery.! A minimally invasive procedure used since the
early 1990s, this technique has principally replaced the
open technique for cholecystectomies.

It is one of the most commonly performed procedures
globally, but bile duct injury is a serious and potentially
life-threatening complication of cholecystectomy.

Ensuring parameters for safe dissection at Calot's triangle
is essential since it is absolutely necessary to avoid any
chance to increase incidents, like bile duct injury and
other vasculo-biliary injuries.2

The Research Institute Against Cancer of the Digestive
System (IRCAD) Recommendations Group in 20173
agreed on the Critical View of Safety (CVS) concept, which
includes complete clearance of the areolar tissue at the
safe upper part of Calot’s triangle, taking the lower part of
the gall bladder off the cystic plate, and recognising the
only 2 structures (cystic duct and artery) while entering
the gall bladder. 2.3

Calot's triangle is an anatomical landmark of special value
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common hepatic duct medially, the cystic duct laterally,
and the inferior edge of the liver superiorly. It is where the
cystic artery branches off the right hepatic artery. This
triangular space is dissected to allow the surgeon to
identify, divide and ligate the cystic duct and artery.2

The Rouviere's sulcus is most commonly visible as a fine
groove at the inferior surface of the liver, which is open at
its medial end, and is claimed to be an indicator of the
right hepatic portal pedicle as it exits the liver hilum.
Recognition of variations in the right hepatic artery
anatomy is of major importance in the planning and
execution of surgical procedures, such as transplantation,
cholecystectomy and pancreaticoduodenectomy.

The current study was planned to explore the parameters
critical to safe laparoscopic cholecystectomies.

Patients and Methods

The prospective study was conducted at Al-Yarmook
Teaching Hospital, Baghdad, from May 1, 2020, to
December 31, 2021, and comprised patients with gall-
stone disease who were admitted for laparoscopic
cholecystectomy. Data was collected using consecutive
non-probability sampling technique. The study was
approved by the Scientific Council of General Surgery of
the Iragi Board for Medical Specialisations, and the ethics
review committee of the College of Medicine,
Mustansiriyah University, Baghdad. Permission was
obtained from the Al-Karkh Health Directorate and Al
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Yarmook Teaching Hospital and patient consent was
obtained prior to data collection.

Data was collected regarding age, gender, weight and
height. Body mass index (BMI) was calculated for each
subject. The diagnosis was classified as ‘early
presentation’ when surgery was done immediately after
acute inflammation, or ‘late presentation’ when surgery
was done at least 6 weeks after the resolution of the acute
attack. Operative details noted were: lateral traction of the
gall bladder, 4-port technique, professional operative
settings, well-trained assistance, and difficult anatomy. A
patient was considered having difficult anatomy if an
adhesion was found at Calot triangle and / or gallbladder
that obscured the anatomy, or distortions due to the
severe fibrosis induced by inflammation.#

Recognition of anatomical landmarks Calot's triangle,
sulcus of Rouviere, right hepatic artery and the
duodenum was cross-linked with the other parameters.

Data were coded and analysed using SPSS (version 25).
Data was presented as frequencies and percentages or as
mean + standard deviation, as appropriate. Fisher’s exact
test was used to assess the significance of the association
between dependent and independent variables. P<0.05
was considered significant.

Results

Of the 93 patients, 68(73.12%) were females, and
25(26.88) were males. The overall mean age was 40.7+8.1
years, and 52(55.91%) patients were aged >40 years. More
than half the sample 54(58.06%) showed no obesity, and
63(67.7%) had no difficult anatomy.

Table-1: Parameters facilitating a safe dissection.

Parameters Frequency Percentage
Medical status Early 10 10.75
Late 83 89.25
Lateral traction of gall bladder  Yes 83 89.25
No 10 10.75
Four ports Yes 63 67.74
No 30 32.26
Good setting Yes 74 79.57
No 19 20.43
Good assistance Yes 90 96.77
No 3 3.3
Gender Female 68 73.12
Male 25 26.88
Obesity Yes 39 41.94
No 54 58.06
Difficult anatomy Yes 30 32.26
No 63 67.74
Total 923 100%
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Table-2: Parameters facilitating the visualisation of Calot triangle.

Parameters Calot triangle P value
Yes No
Medical status Early 5(50%) 5(50%) 0.043
late  67(80.7%)  16(19.3%)
Lateral traction of gall bladder yes  71(85.5%) 12(14.5%)  0.000
no 1(10.0%) 9(90.0%)
Four ports yes  54(85.7%)  9(14.3%) 0.008
no 18(60%) 12(40%)
Good setting Yes  62(83.8%)  12(16.2%) 0.011
No 10(52.6%)  9(47.4%)
Good assistance Yes  70(77.8%)  20(22.2%) 0.540
No 2(66.7%) 1(33.3%)
Gender Male  18(72%) 7(28%) 0.576
Female 54(79.4%)  14(20.6%)
Obesity Yes 30(76.9%)  9(23.1%) 1.000
No 42(77.8%)  12(22.2%)
Difficult anatomy Yes  19(63.3%)  11(36.7%) 0.034

There were 10(10.8%) patients with acute cholecystitis,
while 83(89.2%) were classified as late presentation cases.
Lateral traction of the gall bladder was applied in
83(89.2%) cases, and the 4-port option was used in
63(67.7%). Good settings and good assistance were
available in 74(79.57%) and 90(96.77%) surgeries,
respectively (Table 1).

Calot triangle was seen in 72(77.4%) cases, while the
sulcus of Rouviere, duodenum and right hepatic artery
were spotted in 50(53.8%), 49(52.7%) and 19(20.4%)
cases, respectively (Figure).

There was a significant association between defining
Calot triangle and late presentation, lateral traction, 4-
port option, good setting and clear anatomy (Table 2).

W Yes No

CALOT TRIANGLE

ROUVIERE'S
SuLcus ARTERY

RIGHT HEPATIC DUODENUM

Figure: Anatomical land marks identified.
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Identification of Rouviere's sulcus was significantly
associated with late presentation, lateral traction of the
gallbladder, 4-port option and clear anatomy (p<0.05).

Visualisation of the right hepatic artery was significantly
associated with 4-port option and clear anatomy (p<0.05).

Identification of duodenum was significantly associated
with female gender and clear anatomy (p<0.05)

Discussion

A safe dissection in laparoscopic cholecystectomy implies
a safe procedure not only for the patients, but also for the
operating surgeon.> A correct assortment and patient
selection is fundamental to achieving good and safe
results in laparoscopic cholecystectomies.6

The average age of the current sample was 40.7+8.1 years,
which was comparable to that reported from India (42.5
year)’, but lower results were reported from Turkey (46.54
years),® Nepal (47 years) 9, Indonesia (49.2 years)'0, and
Ireland (53.5 years).!" The difference might be attributed
to environmental, dietary and sociodemographic factors.

The male-to-female ratio in the current study was 1:2.7,
which was comparable to results reported from Nepal®
and Bangladesh'2, but lower results were reported from
the United Kingdom.3 The number of females undergoing
cholecystectomies was higher than males in most studies.
715 |t has been reported that women have triple the risk of
developing gallstones compared to men.'6

The current study showed significant association
between presenting late and better visualisation of Calot
triangle boundaries and the sulcus of Rouviere. This might
be related to the fact that having early (acute)
presentation is associated with oedema and features of
acute inflammation that might hinder clear visualisation
of the anatomical landmarks. When presenting late, most
of the acute inflammatory features have subsided,
allowing better visualisation. This agrees with earlier
findings from Nepal.®

The current study confirmed a significant association
between applying lateral traction and the visualisation of
Calot's triangle and the Rouviere’s sulcus. Traction
provides wider field and better visualisation of the
anatomical details by pulling the infundibulum of
gallbladder lateral to the midline. This agrees with earlier
study from South Korea.4

Significant association between using the 4-port option
and optimum visualisation of Calot triangle, Rouviere's
sulcus and the right hepatic artery was reported by the
current study. The vision achieved with the 3-port option
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is quite different compared to the 4-port technique as the
latter provides superior surgical convenience through the
retraction of fundus of the gall bladder, and, thus better
anatomic views. This agrees with the findings reported by
a system review.7

There was a significant association between having a
good surgical setting and viewing Calot triangle.
Although other landmarks did not show a significant
association with good setting and good assistance, this
could be explained either with the availability of optimal
setting standards, which is doubtful, or it means that the
surgical team could overcome such improper settings.

Many studies have found that the male gender is usually
the one associated with a higher conversion rate to open
cholecystectomies.81821 The current study showed that
the female gender was significantly associated with
viewing the duodenum, yet the study failed to show a
significant association between female gender and
viewing Calot triangle, Rouviere's sulcus and the right
hepatic artery, which might be becasue of sample size
limitations. Although obesity is considered a risk factor for
operative treatment and increased conversion rate2?, the
current study did not find a significant association
between obesity and the recognition of anatomical
landmarks. The results aligned with those reported from
Ireland?3, the United States?4, Italy25> and Japan.26

The current study showed significant association
between having no adhesions, fibrosis or congenital
anomalies, and viewing of all the important anatomical
landmarks, which agreed with results from Turkey.® A
significant correlation between the degree of gallbladder
adhesion and conversion to open surgery or even re-
operation has also been reported in literature.10. 27

Limitations: The current study has limitations as the
sample size was not calculated which could have affected
the power of the study.

Despite the limitations, the current study showed that it is
advisable to have a list of the anatomical landmarks that
need to be recognised during the surgery. Emphasis on
evaluating patient condition prior to surgery is vital, as
the categorisation of presentation plays a vital role in
ensuring safe procedures.

Conclusion

Late presentation, clear anatomy, providing lateral
traction, using 4-port technique and providing good
surgical settings made it easier to visualise the anatomical
landmarks, thereby ensuring safe laparoscopic
cholecystectomies.
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