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ABSTRACT

Background: Laparoscopic cholecystectomy is the recommended surgery for symptomatic gallstone
disease and cholecystitis, due to diminished postoperative pain, reduced hospital stay and quicker
recovery. But, if anatomical distortion, inflammation, or adhesions or unclear biliary anatomy is
present, laparoscopic dissection may be impossible, and conversion to open cholecystectomy may
be necessary.

Objective: To determine the anatomical factors associated with conversion from laparoscopic to
open cholecystectomy among patients undergoing cholecystectomy.

Methods: The descriptive cross sectional study was carried out in the department of surgery at
Rawal Institute of Health Sciences, Islamabad from January 2025 to January 2026. Through non-
probability consecutive sampling, 72 patients who were given a diagnosis of symptomatic
gallbladder disease and were undergoing laparoscopic cholecystectomy were included. Data on a
structured proforma were collected on the following: demographic data, clinical presentation,
ultrasound data, and anatomical factors during surgery, conversion status, and postoperative
outcomes. The patients were divided into a completed laparoscopic surgery group and a converted
open surgery group. The data were analyzed on SPSS version 25. Analyses of a categorical variable
were conducted using the chi-square (or Fisher's exact) test, and analyses of continuous variables
were conducted using the independent sample t-test. A P value of < 0.05 was defined as
statistically significant.

Results: Out of 72 patients, laparoscopic cholecystectomy was completed successfully in 61 (84.7%)
patients, while 11 (15.3%) required conversion to open surgery. Dense adhesions were observed in
72.7% of converted cases compared with 19.7% of completed laparoscopic cases. Other significant
anatomical factors included frozen Calot’s triangle, difficult identification of the cystic duct and
artery, impacted Hartmann’s pouch stone, contracted or fibrosed gallbladder, empyema,
gangrenous gallbladder, bleeding from the cystic artery or liver bed, and failure to achieve the
critical view of safety. The converted group also had longer operative time and hospital stay.
Conclusion: Conversion from laparoscopic to open cholecystectomy was mainly associated with
difficult anatomy and inflammatory distortion around the gallbladder and Calot’s triangle. Dense
adhesions, frozen Calot’s triangle, impacted Hartmann’s pouch stone, contracted gallbladder, and
failure to achieve the critical view of safety were the most important factors. Early conversion
should be considered a safe surgical decision when laparoscopic dissection becomes hazardous.

Keywords: Laparoscopic Cholecystectomy, Open Cholecystectomy, Conversion, Calot’s Triangle,
Dense Adhesions, Gallbladder, Critical View of Safety.

3986/ International Journal of Pharmacy Research & Technology | Jan -June 2026 | Vol 16] Issue 1


mailto:drsairan@yahoo.com

Tahira Mehreen et al Anatomical Challenges Associated With Conversion of Laparoscopic
Cholecystectomy to Open Surgery

INTRODUCTION

Gallstone disease is a common problem of the
biliary tract and is a common surgical
admission worldwide. The most common
clinical features of symptomatic cholelithiasis
and cholecystitis are right upper quadrant
abdominal pain, nausea, vomiting, dyspepsia,
fever, and recurrent biliary colic. If symptoms
recur or they are complicated by inflammation,
laparoscopic cholecystectomy is recommended
as the preferred surgical procedure. It is
replacing the classical open cholecystectomy in
most clinical scenarios due to its improved
cosmetic outcomes, reduced postoperative
pain, decreased length of hospital stay, early
mobilization and quicker return to normal
activities (1-3).

Even with these benefits, however, in certain
patients these anatomical variations, chronic
inflammation, dense adhesions, distorted
Calot's triangle, empyema, gangrene and
impacted stones at the neck of the gallbladder
can make laparoscopic cholecystectomy
difficult. In these instances, the usual
relationship of the cystic duct, cystic artery,
common hepatic duct, common bile duct and
gall bladder can be confused. If safe dissection
is not possible, open cholecystectomy may
need to be performed. It is not laparoscopy
failure but a simple precaution to avoid severe
laparoscopy complications like bile duct
damage, uncontrolled bleeding, bowel
damage, and vascular damage (4-6).
Laparoscopic cholecystectomy is a difficult
procedure because of anatomical factors. The
key operative area is Calot's triangle in which
the cystic duct and cystic artery can be located
and then be clipped and divided. The region
may be hidden and make it difficult to
visualize the biliary structures because of other
complications such as inflammation, fibrosis,
edema, adhesions, and impacted stones.
Another complication that may result from
repeated attacks of cholecystitis is the
development of dense adhesions around the
gallbladder that can make traction, dissection
and separation from the liver bed difficult.
Likewise, it can be challenging to grasp a
contracted or fibrosed gallbladder and
bleeding may be more likely during dissection
of an intrahepatic gallbladder (6-8).

One of the most important safety principles in
laparoscopic cholecystectomy is the
achievement of the critical view of safety. This
involves complete clearance of hepatocystic
triangle, separation of the lower portion of the
gallbladder from the lower portion of the liver

bed, and confirmation that there are only two
structures entering the gallbladder before it is
divided, namely the cystic duct and the cystic
artery. This is also challenging to obtain and is
highly correlated with the risk of biliary injury
if it is not achieved. If this can't be
accomplished because of inflammation or
anatomical deformity, the surgeon might opt
for subtotal cholecystectomy, fundus-first
dissection or conversion to open surgery (9,
10).

Preoperative ultrasound may be helpful to
identify a patient who has a high risk for
difficult laparoscopic cholecystectomy.
Thickening of the gallbladder wall, contraction
of the gallbladder, pericholecystic fluid,
impacted stone in Hartmann's pouch and
dilated common bile duct may be associated
with inflammation and/or with a change in the
biliary anatomy. Many anatomical challenges
will only be uncovered at the time of surgery,
however. So it is important to make a correct
decision during the operation: to proceed
laparoscopically or switched to laparotomy
(11, 12).

The conversion rates from laparoscopy to
laparotomy for cholecystectomy vary in
different studies due to differences in patient
selection, timing of surgery, severity of
cholecystitis, surgeon  experience, and
institutional protocols. Several studies report
that male gender, older age, obesity, acute
cholecystitis, gallbladder wall thickening,
previous abdominal surgery, adhesions,
unclear Calot's triangle anatomy and impacted
stones are associated with increased
conversion rates. The most direct causes,
however, are typically anatomical and
inflammatory in nature and are seen during
surgery (13).

Gall bladder disease is very common in
surgical practice in Pakistan; laparoscopic
cholecystectomy routinely performed in the
public and private hospitals. Local data is still
relevant in relation to anatomical factors which
contribute to conversion, however, as patient
presentation, disease chronicity, resources for
early surgery and operative resources may
differ between settings. Knowing common
anatomical predictors of conversion will result
in better pre-operative counselling, operative
planning, preparedness for the difficult case
and minimise avoidable complications (14).
Therefore, the present study was conducted to
determine the anatomical factors associated
with conversion from laparoscopic to open
cholecystectomy among patients undergoing
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surgery at Rawal Institute of Health Sciences,
Islamabad. The  study focused on
intraoperative  factors such as dense
adhesions, frozen Calot's triangle, difficult
cystic duct and artery identification, impacted
Hartmann’s pouch stone, contracted or
fibrosed gallbladder, empyema, gangrenous
gallbladder, bleeding, and failure to achieve
the critical view of safety. The findings may
help improve surgical decision-making and
patient safety during laparoscopic
cholecystectomy.

METHODOLOGY

This study was designed as a descriptive
cross-sectional study to determine the
anatomical factors associated with conversion
from laparoscopic to open cholecystectomy.
The study was conducted at the Department
of Surgery, Rawal Institute of Health Sciences,
Islamabad, from January 2025 to January
2026. A total of 72 patients undergoing
laparoscopic cholecystectomy for symptomatic
gallstone disease or cholecystitis were
included in the study. The purpose of the
study was to identify preoperative and
intraoperative  anatomical findings that
contributed to difficulty during laparoscopic
cholecystectomy and resulted in conversion to
open surgery.

The patients were collected by non-
probabilistic consecutive sampling technique.
All the patients who met the inclusion criteria
throughout the study period were recruited up
to the target sample of 72. Patients were
included who were aged 18 years or older,
and were planned for elective or emergency
laparoscopic ~ cholecystectomy due to
symptoms of cholelithiasis, acute cholecystitis,
chronic cholecystitis, mucocele or empyema of
the gall bladder. Patients with clinical and/or
operative data incomplete, patients with
severe coagulopathy, patients already planned
for open cholecystectomy, and patients who
were not fit for general anesthesia or had
been suspected of having gallbladder
malignancy were excluded from the study.

A detailed demographic and clinical data of the
patients was collected before surgery,
including age, gender, BMI, presenting
symptoms, duration of symptoms, history of
fever, history of nausea, vomiting, jaundice,
previous history of attacks of biliary colic,
previous admission to hospital for cholecystitis,
previous abdominal surgery and comorbidities
including diabetes mellitus and hypertension.
Preoperatively, gallbladder wall thickness,

number and size of stones, contracted or
distended gallbladder, impacted stone at
Hartmann's pouch, pericholecystic fluid, and
common bile duct dilatation were also noted.
These findings were utilized to determine the
potential to be anatomical difficulties prior to
surgery.

Surgical team  performed laparoscopic
cholecystectomy under general anesthesia
with the traditional 4-port approach in all
patients. Intraoperative findings were carefully
recorded on a structured proforma. The main
anatomical abnormalities evaluated at the time
of surgery were dense adhesions around the
gallbladder, frozen Calot's triangle, inability to
clearly visualize the cystic duct and cystic
artery, short or wide cystic duct, impacted
stone at Hartmann's pouch, contracted or
fibrosed gallbladder, intrahepatic gallbladder,
empyema, gangrenous gallbladder, Mirizzi
syndrome, bleeding from the cystic artery or
liver bed, gallbladder perforation, and failure
to achieve the critical view of safety.
Conversion to open cholecystectomy was
considered to be any case where the
laparoscopy was discontinued and performed
through an open right subcostal or appropriate
abdominal incision.

When the laparoscopy method was not seen
as a safe alternative, the surgeon decided to
switch to an open cholecystectomy.
Conversion was not deemed a complication
but was seen as a safeguard against major
bile duct injury, uncontrolled bleeding or injury
to surrounding structures. In each instance
the reason for the conversion was
documented; these included dense adhesions,
inability to gain critical view of safety,
empyema, gangrenous gall bladder, bleeding
or impacted stone of the Hartmann's pouch.
Information pertaining to postoperative period
such as operative time, placement of a drain,
hospital stay, fever, wound infection, bile leak,
bleeding, re-exploration, mortality were also
collected. Patients were subdivided into two
groups for analysis: patients who successfully
completed laparoscopic cholecystectomy and
patients who needed conversion to open
cholecystectomy. The two groups were
compared on the basis of anatomical factors to
determine  variables  having  significant
association with conversion.

The data were coded and analyzed in SPSS
version 25. The mean and SD were used to
present quantitative variables like age, BMI,
operative time, and hospital stay. The
qualitative data (gender, ultrasound findings,
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anatomical factors, conversion status, and
postoperative complications) were presented
as frequency and percentage. Association
between the categorical anatomical factors
and conversion to open surgery was evaluated
with the chi-square test or Fisher's exact test.
Continuous variables were compared across
the two groups (completed laparoscopic group
vs converted group) using independent sample
ttestt. A p value <0.05 was deemed
significant.

RESULTS

In total, 72 patients who received a
laparoscopic cholecystectomy were studied.
The mean age of the patients was 43.6 + 12.4
years, with 41-50 years being the highest age
group. There were 50 females (69.4%) and 22
males (30.6%) patients, indicating a
predominance of female patients. The mean
body mass index was 27.1 + 3.8 kg/mz2.
Fourteen (19.4%) patients had diabetes
mellitus, 16 (22.2%)  patients  had
hypertension and 9 (12.5%) patients had
previously undergone abdominal surgery.

Table 1. Demographic and Baseline Characteristics of Patients Undergoing Laparoscopic Cholecystectomy

Variable Frequency / Mean Percentage
Total patients 72 100
Mean age 43.6 £ 12.4 years —
20-30 years 12 16.7
31-40 years 18 25.0
41-50 years 24 33.3
>50 years 18 25.0
Male 22 30.6
Female 50 69.4
Mean BMI 27.1 + 3.8 kg/m? —
Diabetes mellitus 14 19.4
Hypertension 16 22.2
Previous abdominal surgery 9 12.5

In 72 patients, a successful laparoscopic
cholecystectomy was performed in 61 (84.7%)
and open cholecystectomy was performed in
11 (15.3%) patients. The most common
ultrasound finding preoperatively was multiple
gallstones which was seen in 48 (66.7%)
patients. In 26 (36.1%) patients, the

gallbladder wall thickness was >3 mm,
impacted stone at Hartmann's pouch was
noted in 13 (18.1%) patients, contracted
gallbladder was noted in 12 (16.7%) patients
while in 9 (12.5%) patients pericholecystic
fluid was noted.

Table 2. Clinical and Ultrasound Findings among Study Participants

Variable Frequency Percentage
Right upper quadrant pain 72 100
Fever 18 25.0
Nausea/vomiting 41 56.9
Jaundice 6 8.3
Acute cholecystitis 24 33.3
Chronic cholecystitis 48 66.7
Multiple gallstones 48 66.7
Single gallstone 24 33.3
Gallbladder wall thickness >3 mm 26 36.1
Contracted gallbladder 12 16.7
Distended gallbladder 10 13.9
Pericholecystic fluid 9 12.5
Impacted Hartmann'’s pouch stone 13 18.1
Dilated common bile duct 7 9.7

There was a significant association between
laparoscopic to open cholecystectomy and

anatomical difficulty during surgery. Dense
adhesions around the gall bladder were noted
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in 20 (27.8%) patients, and in the converted
group 8/11 (72.7%) vs the completed
laparoscopic group 12/61 (19.7%), and there
was a significant association (p = 0.001).
Frozen Calot's triangle was found in 9 (12.5%)
patients and was also significantly more

common in the patients who needed
conversion (p < 0.001). The difficulty to
identify the cystic duct and artery was noted in
10 (13.9%) patients and was significantly
associated with conversion (p < 0.001).

Table 3. Anatomical Factors Associated With Conversion from Laparoscopic to Open Cholecystectomy

Completed

Anatomical factor laparoscopic surge Converted to open Total P
P n=p(51 gery surgery n=11 n=72 value
Dense adhesions around o o 20
gallbladder 12 (19.7%) 8 (72.7%) (27.8%) 0.001
Frozen Calot's triangle 3 (4.9%) 6 (54.5%) (12950 %) <0.001
Difficult cystic duct/artery o o 10
identification 4 (6.6%) 6 (54.5%) (13.9%) <0.001
Short or wide cystic duct 5 (8.2%) 3 (27.3%) (1181%) 0.048
Impacted Hartmann'’s o o 13
pouch stone 7 (11.5%) 6 (54.5%) (18.1%) 0.002
Contracted/fibrosed o o 12
gallbladder 7 (11.5%) 5 (45.5%) (16.7%) 0.006
Empyema of gallbladder 4 (6.6%) 4 (36.4%) (1181%) 0.008
Gangrenous gallbladder 2 (3.3%) 3 (27.3%) 5(6.9%) | 0.011
Mirizzi syndrome 1 (1.6%) 2 (18.2%) 3(4.2%) | 0.027
Intrahepatic gallbladder 2 (3.3%) 1(9.1%) 3(4.2%) | 0.354
Bleeding from cystic o o o
artery/liver bed 3 (4.9%) 3 (27.3%) 6 (8.3%) | 0.022
Failure to achieve critical o o 1
view of safety 4 (6.6%) 7 (63.6%) (15.3%) <0.001

Failure to clearly define the anatomy of Calot's
triangle was the most common reason for
conversion, occurring in 7 (63.6%) of the 11
cases converted. These included dense
adhesions in 6 (54.5%), impacted Hartmann

pouch stone in 5 (45.5%) and bleeding from
cystoartery or liver bed in 3 (27.3%) patients.
All of them were converted to convert the
structure and avoid bile duct injury and any
uncontrolled intra-operative complication.

Table 4. Reasons for Conversion to Open Cholecystectomy among Converted Cases

Reason for conversion Frequency n=11 Percentage
Failure to identify safe Calot’s triangle anatomy 7 63.6
Dense adhesions 6 54.5
Impacted stone at Hartmann's pouch 5 45.5
Contracted/fibrosed gallbladder 4 36.4
Empyema or severe inflammation 4 36.4
Bleeding from cystic artery/liver bed 3 27.3
Suspected Mirizzi syndrome 2 18.2

Patients converted to open surgery actually
had a longer mean operative time than those
where the laparoscopy was able to be
completed successfully (92.8 + 18.6 minutes
vs. 54.7 + 14.2 minutes). It also took 4.8 +
1.3 days for the converted group versus 2.1 +

0.8 days for the laparoscopic group to stay in
the hospital. There were 9 (12.5%) patients
with  postoperative  complications.  The
frequency of wound infection was higher in
the converted group and bile leak was rare
and was treated conservatively.
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Table 5. Operative and Postoperative Outcomes

Outcome Completed laparoscopic surgery | Converted to open surgery p-
n=61 n=11 value
Meant?rﬁzratlve 54.7 + 14.2 minutes 92.8 £ 18.6 minutes <0.001
Drain placement 12 (19.7%) 8 (72.7%) 0.001
Meansgc;spltal 2.1 £ 0.8 days 4.8 £ 1.3 days <0.001
P°5t?perat've 4 (6.6%) 2 (18.2%) 0.184

ever

Wound infection 2 (3.3%) 3(27.3%) 0.011
Bile leak 1 (1.6%) 1(9.1%) 0.190

Mortality 0 0 —

Overall, the conversion rate in this study was
15.3%. Factors that were found to be
associated with the conversion significantly
were dense adhesions, frozen Calot's triangle,
cystic duct and artery being difficult to
identify, impacted Hartmann's pouch stone,
contracted gallbladder, fibrosed gallbladder,
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empyema, gangrenous gallbladder, bleeding
and failure to reach the critical view of safety.
Difficult biliary anatomy and inflammatory
changes of Calot's triangle were the primary
factors responsible for the conversion from
laparoscopic to open cholecystectomy.

B Completed laparoscopic surgery (n=61)
B Converted to open surgery (n=11)
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Anatomical factors

Figure 1. Major Anatomical Factors Associated With Conversion from Laparoscopic to Open
Cholecystectomy

The figure shows that dense adhesions, frozen
Calot’s triangle, difficult identification of cystic
duct/artery, impacted Hartmann’s pouch
stone, contracted/fibrosed gallbladder, and
failure to achieve the critical view of safety
were more frequent among patients converted
to open cholecystectomy compared with
patients in whom laparoscopic
cholecystectomy was completed successfully.

DISCUSSION
The present study evaluated anatomical
factors associated with conversion from

laparoscopic to open cholecystectomy among
72 patients at Rawal Institute of Health
Sciences, Islamabad. In this study,
laparoscopic cholecystectomy was completed
successfully in 61 patients, while 11 patients
required conversion to open surgery, giving a
conversion rate of 15.3%. This finding shows
that although laparoscopic cholecystectomy
remains the preferred approach for gallbladder
disease, conversion is still required in a
selected group of patients when safe
dissection cannot be achieved. Previous
studies have reported variable conversion
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rates depending on patient selection, severity
of inflammation, surgeon experience, and
operative difficulty, with dense adhesions and
unclear anatomy of Calot’s triangle repeatedly
described as common reasons for conversion
(15, 16).

The presence of dense adhesions around the
gallbladder was one of the most significant
anatomical factors of this current study for
conversion. Adhesions were more dense in
cases converted than in cases that were
successfully completed laparoscopically
(72.7% vs. 19.7%). The most frequent cause
of adhesions is a history of repeated episodes
of acute cholecystitis, inflammation and
scarring of the gallbladder. They make it
difficult to make a traction and dissection and
obscure the gall bladder neck and heighten
the chance of bleed or harm to the bile duct.
These results were obtained in previous
studies, which indicated that the adhesions of
the gall bladder and the area around Calot's
triangle were among the major causes of
conversion from laparoscopy to
laparotomy(15, 17).

The other important finding was the
considerable correlation between frozen
Calot's triangle and the inability to identify
cystic duct or cystic artery, as these were all
tied to conversion. Frozen calot's triangle
(54.5%) and difficult identification of cystic
duct and artery (54.5%) were observed in our
study. Clinically important findings because
correct identification of the cystic duct and
cystic artery before clipping and division is
needed to have a safe laparoscopic
cholecystectomy. If these structures cannot be
clearly defined due to inflammation, fibrosis,
edema or distortion, the risk of injury to the
common bile duct may be increased if the
dissection of the laparoscope progresses. At
present, the surgical literature focuses on the
need to adopt a safer surgical technique if the
critical view of safety cannot be obtained, e.g.,
subtotal cholecystectomy, the "fundus-first"
approach or open surgery (18, 19).

In this study, impacted stone in Hartmann's
pouch was also found to be much more
prevalent among converted cases. A stone in
the neck of the gallbladder can cause the
junction of the neck and cystic duct to become
distorted, lead to inflammatory thickening and
could render dissection around Calot's triangle
more difficult. This can also occur with Mirizzi
syndrome relating to the compression of the
common hepatic duct or common bile duct by
an impacted stone. In this study, the incidence

of Mirizzi syndrome was low and there was a
strong relationship between conversion and
Mirizzi syndrome. These results corroborate
the hypothesis that stones in the neck of the
gallbladder or in the Hartmann's pouch should
be regarded as a sign of potential problematic
laparoscopic cholecystectomy (20).

However, in this study, contracted gb, fibrosed
gb and empyema were also significant related
to conversion. A contracted gallbladder is
generally hard to grasp and retract, and
fibrosis makes separation with the liver bed
more challenging. Severe inflammation and
tissue friability is suggested by the presence of
empyema and gangrenous changes and can
lead to gallbladder perforation, bleeding, and
contamination with  bile. Research on
challenging laparoscopic cholecystectomy has
also shown that increased gallbladder
inflammation, thickened gallbladder wall,
adhesion, and anatomic difficulty all are
associated with an increased risk of conversion
(16, 17).

Failure to achieve the critical view of safety
was one of the most important operative
findings in the converted group. 63.6% of
converted patients failed to become the
"critical view of safety," 6.6% of the patients
with whom the laparoscopic surgery was
completed. This discovery should not be seen
as a surgical failure, but rather a safe and
responsible choice in the face of unclear
anatomy. It is commonly accepted that the
critical view of safety is a safe technique used
in laparoscopic cholecystectomy. If the cystic
duct and cystic artery are not readily
identifiable, early conversion will minimize the
risk of major complications (18, 19).

The converted group also had an increased
frequency of wound infection, longer operative
time, more drain placement, and longer
hospital stay, when compared to the
completed laparoscopic group. These results
are not surprising as converted cases are
typically more complicated, have more
inflammation and more manipulation of the
operative field. But, in certain tough situations,
there is a chance of serious complications like
major bile duct damage, heavy bleeding, and
damage to other organs. The conversion
should therefore be individualized and
dependent on safety while operating instead
of upon a specific operative time and/or
pressure to perform the procedure
laparoscopically.
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This study confirms the significance of
thorough pre-operative evaluation and surgical
decision making during the laparoscopic
cholecystectomy.  Preoperative  ultrasound
characteristics of a thickened gallbladder wall,
impacted stone in Hartmann's pouch,
contracted gallbladder and pericholecystic fluid
may indicate problems prior to surgery. The
final decision to convert is typically made
intraoperatively, however, and depends largely
on the presence of dense adhesions, frozen
Calot's triangle, poor visualization of the cystic
duct, bleeding, and lack of the critical view of
safety. Adequate identification of high-risk
anatomical factors may assist the surgeon to
inform patients of the risks before surgery, to
guide surgical approach, and to minimize
unnecessary postoperative complications.

CONCLUSION

This study concluded that conversion from
laparoscopic to open cholecystectomy was
mainly associated with difficult anatomical and
inflammatory conditions around the
gallbladder and Calot’s triangle. The overall
conversion rate was 15.3%. The most
important factors associated with conversion
were dense adhesions, frozen Calot’s triangle,
difficult identification of the cystic duct and
cystic artery, impacted Hartmann’s pouch
stone, contracted or fibrosed gallbladder,
empyema, gangrenous gallbladder, bleeding,
and failure to achieve the critical view of
safety.

Conversion to open surgery should be
considered a safe surgical decision rather than
a complication or failure. Early conversion is
justified when laparoscopic dissection becomes
unsafe, particularly when biliary anatomy is
unclear or the risk of bile duct injury is high.
Careful preoperative imaging, identification of
high-risk  cases, experienced surgical
judgment, and strict adherence to the critical
view of safety can help improve patient
outcomes during laparoscopic
cholecystectomy.
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