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ABSTRACT

Background: Laparoscopic cholecystectomy has become the gold standard treatment for symptomatic gallstones.
However, a conversion to open surgery may be required to complete the procedure safely. The aim of this study is to
identify the predictive factors of conversion from laparoscopic to open cholecystectomy in elective setting.

Methods: A retrospective review of all patients underwent laparoscopic cholecystectomy electively for symptomatic
gallstones from January 2016 to December 2017 was performed. Data considered for analysis were: demographic
data, preoperative laboratory values of liver function tests, gall bladder wall thickness on ultrasound, preoperative
ERCP, indication for surgery, history of acute cholecystitis, presence of intraoperative adhesions and frozen Calot's
triangle. Conversion to open cholecystectomy was chosen as the dependent variable for both, univariate and
multivariate analysis.

Results: 546 patients underwent laparoscopic cholecystectomy. 333 were females (60.9%) and 213 (39.1%) males,
with a mean age of 44.6 years. The most common indication for surgery was symptomatic cholelithiasis. Conversion
to open cholecystectomy occurred in 48 cases (8.8%) and the most common reason for conversion was inability to
define the Calot’s triangle anatomy due to inflammation/adhesions. Univariate and multivariate analyses of various
variables demonstrated that male gender, gall bladder wall thickness >5 mm and presence of previous documented
acute cholecystitis had statistically significant co-relation with higher rates of conversion (p<0.001).

Conclusions: Presence of acute cholecystitis, gall bladder wall thickness >5mm on preoperative ultrasound and male
gender were independent predictor factors for conversion from laparoscopic to open cholecystectomy. Such patients
should be properly counselled about the increased risk for conversion and should be operated by surgeons
experienced in laparoscopic procedures to reduce the rate of conversion and operative complications.
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gallstones. Cholecystectomy is the only effective
management of  symptomatic  gallstones.  Open

INTRODUCTION

In the present era laparoscopic cholecystectomy (LC) is
the gold standard for treatment of symptomatic
gallstones, owing to the lower morbidity, less post
operative pain and hospital stay, better cosmesis and
earlier return to regular activities.! One of the most
common causes of abdominal pain is the presence of

cholecystectomy (OC) has been widely replaced by
laparoscopic cholecystectomy (LC). While consenting the
patients for laparoscopic cholecystectomy, it is prudent to
explain them the possibility of conversion to an open
procedure (OC).2% The conversion rate as per literature
ranges between 2% and 15%.4°
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Conversion is known to increase perioperative time,
complication rates, the length of hospital stay, and
hospital expenses. It is, therefore, essential to identify
risk factors for conversion to allow for safer procedures
and better surgical planning.

The cause for conversion may be related to patient
factors, surgeon factors and equipment failure Though the
conversion of the procedure from laparoscopic to open is
associated with an increased operating time, hospital stay,
and morbidity, it shouldn’t be regarded as a failure but
rather as a necessary measure to prevent disastrous
biliovascular complications. The identification of the
predictive factors for conversion to open procedure is
necessary to obtain a proper informed consent prior to
surgery.

This study was designed to identify both preoperative and
intraoperative  factors for conversion in patients
undergoing laparoscopic cholecystectomy in a tertiary
care hospital.

METHODS

After clearance from Institutional Ethical Committee and
Review Board, a retrospective review of all patients
undergoing laparoscopic cholecystectomy (LC) in the
Department of Surgical Gastroenterology at our institute
from January 2016 to December 2017, was performed.

All patients underwent a preoperative ultrasonography. A
detailed proforma was developed to record information
on demographics, past history, history of presenting
iliness, physical findings, laboratory investigations,
ultrasound findings. Reasons for conversion such as
difficult  dissection or anatomy, perioperative
cholangiographic findings of stones and perioperative
complications were documented for each patient.

The indications for cholecystectomy were: symptomatic
gallstones, elective cholecystectomy after an attack of
acute cholecystitis, chronic  cholecystitis, biliary
pancreatitis, choledocholithiasis treated with ERCP. All
patients above 18 years of age who underwent elective
laparoscopic cholecystectomy were included in the study.
We excluded patients with acute cholecystitis,
preoperative suspicion of cancer of the gallbladder. Acute
cholecystitis was defined clinically by the presence of
fever (>38°C), right hypochondrium pain with
radiological evidence of inflammation on ultrasound or
computed tomography scan.

The laparoscopic cholecystectomies were performed by
experienced laparoscopic surgeons. The surgery was
performed using a standardized technique with four ports.
The critical view of safety (CVS) was demonstrated in all
cases. The following factors were analysed for the study:
age, gender, indication for LC, preoperative liver function
tests, rate of conversion to open cholecystectomy, and
reason for conversion.

For the statistical analysis, continuous variables were
transformed into categorical by the division of patients
into subgroups. The subgroups were identified according
to age (less than 60 years old and older than 60 years),
aspartate aminotransferase (AST) value (less than 40
IU/L and above 40 IU/L), alanine aminotransferase
(ALT) value (less than 40 IU/L, and above 40 IU/L),
alkaline phosphatase (ALP) value (less than 140 IU/L and
above 140 IU/L).

Statistical analysis

All patients were divided into two groups, (laparoscopic
group and conversion to laparotomy group) for both the
univariate and the multivariate analysis. The univariate
statistical analysis was performed using the chi-square
test.

A p-value <0.05 was considered statistically significant.
The conversion to laparotomy was considered as the
dependent variable in the multivariate statistical analysis.
The variables found to be statistically significant on
univariate analysis were evaluated by multivariate
analysis using a multivariate logistic regression analysis.
Statistical analyses were performed using SPSS software.

RESULTS

Five hundred and forty six patients underwent
laparoscopic cholecystectomy during the study period.
Three hundred and thirty three were females (60.9%) and
213 (39.1%) were males, with a mean age of 44.6 year
(range 14-78 years).

The most common indication for surgery was
symptomatic  cholelithiasis.  Patients with  acute
cholecystitis were managed conservatively as per our unit
protocol and operated electively after 6-8 weeks. There
was a total of 48 conversions in our study with an overall
conversion rate of 8.8%. There were 26 (54.2%) males
and 22(45.8%) females in the conversion group.
Conversion to laparotomy was done in 27 (56.2%)
patients due to frozen Calot’s triangle because of
inflammatory changes making it difficult to define the
anatomy clearly.

Out of these 27 patients, 19 (70.4%) had previous history
of acute cholecystitis. Eight (16.7%) patients were
converted in view of extensive intra- abdominal
adhesions due to previous abdominal surgeries. One
(2.1%) conversion was due to injury to the CBD which
was identified and repaired on table and 5(10.4%)
conversions were due to presence of cholecystoduodenal/
cholecystocolic fistula.

Seven (11.1%) conversions were in patients who
underwent a preoperative ERCP. Choledocholithiasis was
identified preoperatively in 63 patients (11.5%) out of
546 and CBD clearance by ERCP was done in all the
patients. Conversion occurred in 11.1% (7 patients) of
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this subset of patients, a difference not statistically
significant compared with patients experiencing
conversion and not subjected to this procedure. The gall
bladder wall thickness >5mm was significantly associated
with increased conversion rates (p<0.001). The various
causes for conversions are shown in Table 1.

Table 1: Cause for conversion from laparoscopic to
open cholecystectomy.

Cause for conversion Uil
number (%)
Frozen/Inflammed Calot’s triangle 27 (56.2%)
Extensive intra-abdominal adhesions 8 (16.7%)
Post ERCP status 7 (11.1%)
Cholecystoduodenal/colic fistula 5 (10.4%)
Bile duct injury 1(2.1%)

Univariate analysis was done to identify risk factors for
conversion were done for following — increased age,
gender, previous abdominal surgery, gall bladder wall
thickness >5mm on ultrasonography, preoperative ERCP,
previous attack of acute cholecystitis and increased serum
levels of AST, ALT.

Male gender, gall bladder wall thickness >5 mm and
presence of previous documented acute cholecystitis had
statistically significant co-relation with higher rates of
conversion which was confirmed on multivariate analysis
(p<0.05) as shown in Tables 2 and 3.

Table 2: Relationship between clinical characteristics
and risk factors for conversion from laparoscopic
(LC) to open cholecystectomy (OC).

. _ LC-OC p
Variable LC (n=498) =48 value
Age
<60 yrs 303 (60.8%) 30 (62.5%) 0.564
>60 yrs 195 (39.2) 18 (37.55) '

Sex

Male 187 (37.5%) 26 (54.2%) 0.006

Female 311 (62.5%) 22 (45.8%)

Previous

abdominal surgery 56 (11.2%) 8 (16.75) 0.937

Post ERCP status 56 (11.2%) 7(11.1%) 0.161

E?iLﬁLiideﬂ' 33(6.6%) 23 (47.9%) <0.001

E;i‘l’:;;‘lztifgte 27 (54%)  19(39.6%) <0.001

AST

<401U/L 470 (94.3%) 43 (89.6%) 0.438

>401U/L 28 (5.7%) 5 (10.4%) '

ALT

<401U/L 463 (92.9%) 45 (93.7%) 0.562

>401U/L 35 (7.1%) 3 (6.3%) ‘

ALP

<1401U/L 454 (91.1%) 44 (91.6%) 0.498

>1401U/L 44 (8.9%) 4 (8.4%) '
LC-laparoscopic  cholecystectomy. LC-OC- laparoscopic

converted to open cholecystectomy

Table 3: Univariate and multivariate analyses in relation to conversion to open cholecystectomy.

Univariate

Variable P value
Age (<60/>60 years) 0.564
Gender (Male/Female) 0.006
Previous abdominal surgery (Yes/No) 0.937

Post ERCP status (Yes/No) 0.161

Gall bladder wall thickness (<5mm/>5mm) <0.001
Previous acute cholecystitis (Yes/No) <0.001

HR-hazard ratio, Cl-confidence interval

DISCUSSION

Since Mouret P first performed the first laparoscopic
cholecystectomy, it has been widely performed
throughout the world and has become the gold standard
for treatment of symptomatic gall stone disease.>” A
number of studies have reported the conversion rate of
laproscopic cholecystectomy to open cholecystectomy at
2 to 15%.*5 The causes for conversion reported in
literature are: unclear anatomy of the Calot’s triangle due
to inflammation or adhesions, bleeding during dissection,
contracted gallbladder, biliovascular injuries,
cholecystoenteric fistula, gallbladder cancer, Mirizzi

Multivariate |

HR 95% ClI P value HR 95% CI
0.901 0.633-1.283

1.585 1.139-2.206 0.003 1.811 1.229-2.669
0.986 0.700-1.390

0.631 0.332-1.201

4.266 3.0563-5.961 <0.001 2.194 1.489-3.233
4512 2.927-6.954 <0.001 2.613 1.621-4.212

syndrome, technical issues, and bowel injury.®% In our
series the most frequent cause of conversion was the
inability to define the anatomy of the Calot’s triangle and
demonstrate the critical view of safety due to
inflammation and/or fibrosis, as reported in other studies
t00.1"13 Acute cholecystitis is one of the common factors
mentioned in previous studies, which is highly predictive
of conversion which was also seen in patients in our
study who had a previous episode of acute
cholecystitis.!**> The second cause of conversion in our
study was the presence of extensive intra-abdominal
adhesions that rendered a safe dissection difficult to
perform. The presence of adhesions is a known risk factor
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for conversion in elective LC. Numerous studies have
shown that previous surgery of the upper abdomen is a
risk factor for conversion to open cholecystectomy.167
However, our study, has not shown this to be a factor
predisposing to conversion. In several studies a
preoperative ERCP has been identified as an independent
predictor of conversion.®°® The likely cause is
inflammation of CBD and pericholedochal tissues
secondary to the procedure. Though few studies have
shown early laparoscopic cholecystectomy after ERCP
was associated with a lower conversion rate than delayed
LC controversy still exists on the timing of surgery.?%2! In
our series choledocholithiasis was found preoperatively
in 63 cases, all of whom underwent ERCP clearance
before laparoscopic cholecystectomy. The conversion
rate in these patients was similar (11.1%) as compared to
the LC group (11.2%). Preoperative ERCP was not a
predictor of conversion in the univariate analysis. In our
study a statistically significant difference between the
incidence of conversion in males and females was
demonstrated (p=0.003). This is in accordance with other
studies that show the male gender to be a risk factor for
conversion, probably due to the more frequent association
with severe disease, and presence of more intra-
abdominal and visceral adipose tissue than women.1&Y
Few authors have shown that older age is an independent
risk factor for conversion where as others have failed to
demonstrate a clear correlation.**>1"22 Present study did
not demonstrate a correlation between older age and
conversion rates. Gallbladder wall thickness more than 4—
5 mm on preoperative ultrasound was a risk factor for
conversion in many studies and present study findings
were consistent with these studies.*!2

CONCLUSION

In present study authors found that presence of history of
acute cholecystitis, gall bladder wall thickness >5mm on
preoperative ultrasound and male gender were
independent predictor factors for conversion from
laparoscopic to open cholecystectomy. Patients with
these features should be properly counselled about the
increased risk for conversion and should be operated by
surgeons experienced in laparoscopic procedures to
reduce the rate of conversion and operative
complications. Conversion to open cholecystectomy
shouldn’t be regarded as a failure but rather as a
necessary measure to prevent serious complications and
towards the safety of the patient.
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