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ABSTRACT

Objective: The aim of the study was to investigate the effect of Calot's triangle dissection time on convert to open elective laparoscopic
cholecystectomy to open cholecystectomy, prolonged operation time (=120min), and prediction of the difficulty associated with complications
development.

Methods: A retrospective analysis was performed in patients who were diagnosed with cholelithiasis and planned for laparoscopic
cholecystectomy between March 2015 and November 2016. Demographic and clinical data (previous operation history, acute cholecystitis, a
history of cholangitis and pancreatitis, history of endoscopic retrograde cholangiopancreatography, and Calot’s dissection duration and total
operation time) were collected from 300 patients involved in the study. A total operation time lasting 120 minutes and longer, convert to open
cholecystectomy from the laparoscopic technique, and intraoperative complication related with cholecystectomy (biliary injury, uncontrolled
bleeding) were chosen as difficult cholecystectomy and named as Group 1. All other patients out of these findings were put in as Group 2. The
factors that caused difficult cholecystectomy were analyzed statistically.

Results: The mean age of patients was 50.6+14 years; 203 (68%) were female and 97 (32%) were male. A total of 25 patients (8%) were considered
to have difficult cholecystectomy (Group 1). There was a statistically significant difference between the groups in terms of gender (p=0.002),
acute cholecystitis (p=0.009), and acute cholangitis history (p=0.009). Calot’s dissection duration and operation time were significantly longer in
Group 1 (p=0.0001 and p=0.0001, respectively). Calot's dissection optimum time was defined as 15 minutes (72% sensitivity and 84.7% specificity)
in patients who were considered to have difficult cholecystectomy. There was a significant correlation between the duration of Calot’s dissection
time that was longer than 15 minutes and the occurrence of difficult cholecystectomy (p=0.0001).

Conclusion: The failure to complete Calot’s triangle within a specified time during elective cholecystectomy procedures can be considered as

a difficult cholecystectomy criterion.
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is currently considered as the
gold standard for the surgical treatment of symptomatic cho-
lelithiasis and benign gallbladder pathologies (1, 2). Significant
advantages of LC are less postoperative pain, shorter hospital
stay, early return to normal activity, and cosmetic advantage
when compared with open cholecystectomy (3-5). One of the
most important causes of morbidity in LC is that it cannot be
completed laparoscopically due to technical difficulties or intra-
operative complications (1). The most important reasons con-
vert to open procedure are insufficient anatomy (50%), bleeding
(14%), choledocholithiasis suspicion (11%), suspected bile duct
injury (8%), and other reasons (16%) (6). The possibility of lapa-
roscopic completion of cholecystectomy will have many advan-
tages in the prediction of complications that may occur during
which has many advantages (3, 7). In difficult cholecystectomy
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cases, the involvement of an experienced surgical team at the
initial stage of surgery can be preventive for situations that may
increase morbidity, such as transition to the margin, biliary tract
injury, and major bleeding. Many advantages of preoperative or
preoperative surgery can be predicted before any complications
occur. In previous studies on this subject, it has been shown that
different factors are related convert to open procedure (6, 8-10).
Considering these studies, it is noteworthy that there are still no
generally accepted objective criteria for the determination of dif-
ficult cholecystectomy.

The term difficult or very difficult cholecystectomy is an issue
used in the literature, but uncertainty regarding its identifica-
tion exists. As the prolongation of anesthesia and duration of
surgery are closely related to the morbidity in patients, different
definitions regarding the duration of surgery are found. While
an experienced surgeon completes cholecystectomy at >50% of
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his standard time, which is considered as a criterion for difficult
cholecystectomy, the obtained values do not apply to other sur-
geons (4). The absence of complication development and transi-
tion to be performed is considered as an objective criteria for the
definition of difficult cholecystectomy (11).

In previous studies, it is thought that the fact that Calot's triangle
dissection is not anatomically revealed due to patient- or sur-
geon-related factors is associated with LC difficulty (8). Although
the determination of a generally acceptable cut-off value may be
technically challenging, the failure of the Calot's triangle dissec-
tion to be completed within a predetermined period may be an
early predictor of LC with regard to both long operative time and
complication development (4, 12, 13). When Calot’s dissection
time is defined objectively and the effects on perioperative com-
plications and outcomes are revealed, difficult cholecystectomy
is a simple but an effective criterion.

The aim of the present study was to investigate the effect of LC
during elective conditions on the time to transition, prolonged
operation time (>120 min), and the development of complication
and the difficulty via the effect of the time of dissection on the
Calot’s triangle.

METHODS

This was a retrospective study conducted on 392 consecutive
patients who underwent elective LC with a diagnosis of choleli-
thiasis between March 2015 and November 2016. Patients with a
diagnosis of preoperative acute cholecystitis were excluded from
the study because they were thought to disrupt the homogeneity
of the groups. Patients with simultaneous second biliary interven-
tion (n=16), open cholecystectomy on the initiative of the respon-
sible surgeon (n=66), chronic liver disease (n=8), and intraopera-
tive cholecystoduodenal fistula (n=2) were also excluded. A total
300 patients were included in the study. The study was approved
by the ethics committee of the hospital in accordance with the
principles of the Declaration of Helsinki.

Demographic data, body mass index (BMI) (kg/m?), and clinical
data (history of previous surgery, history of acute cholecystitis, chol-
angitis and pancreatitis, history of endoscopic retrograde cholan-
giopancreatography (ERCP), and total operation time with Calot’s
dissection time) were compiled retrospectively from the database.

Surgical Technique

All cholecystectomies included in the study were performed by
a single hepatobiliary surgeon. LC was performed using 4 trocar
techniques as a standard in all cases using a 10 mm trocar core
hole using open Hasson technique; 12 mm Hg pneumoperito-
neum was created by CO, gas. Then, 10 mm from the epigastric
area, 2 cm inferior of the right subcostal line, 5 mm from the right
anterior axillary line intersection, right transversal line of the right
lateral of the right, and 5 mm trocar site were entered.

The time from initial trocar placement to suturing of the last tro-
car to the skin incision was recorded as the total operative time.
With the initiation of cholecystoduodenal region dissection, the
time to complete the dissection of the Calot’s triangle and the
cystic artery and channel to be clipped and cut was recorded as
the “Calot’s triangle dissection time.”
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Cholecystectomies with a total operative time of 2120 min which
converted from laparoscopy to open operation and developed
complications associated with cholecystectomy in the intraop-
erative period (biliary injury and uncontrollable bleeding) were
defined as difficult cholecystectomy (Group 1). The reasons for
the cases returned from laparoscopy were also stated. Open cho-
lecystectomy was completed with the right subcostal incision in
all patients and the separation of the gallbladder from the liver
bed following cystic artery and duct ligation with the intervention
to the cause of revision.

In the postoperative period, in case of a complication associated
with cholecystectomy, this was not evaluated as a difficult chole-
cystectomy. A case of more than one difficult cholecystectomy
criterion was also indicated. The remaining patients were classi-
fied as Group 2.

Statistical Analysis

Statistical analyses were performed using the Number Cruncher
Statistical System (2007) and Power Analysis and Sample Size sta-
tistical programs (2008; UT, USA).

Variables with normal distribution were presented as
meanzstandard deviation, and variables with non-normal distri-
bution were presented as median+standard deviation. Student’s
t-test was used for parametric variables, and chi-square test was
used for complication analysis by gender. Multiple regression
analysis was performed for dichotomized variables, such as ex-
posures and complications, whereas linear regression analysis
was performed for continuous variables, such as hospital stay
and duration of surgery. The optimum threshold values were de-
termined using the receiver operating characteristic (ROC) curve
and the area under curve to estimate the difficulty of surgery with
Calot’s dissection time. The statistical results were expressed as
odds ratio using the 95% confidence interval. A p value of <0.05
was considered as statistically significant.

RESULTS

The mean age of the patients was 50.6+14 years. The study in-
cluded 203 (68%) female and 97 (32%) male patients. Other de-
mographic characteristics of the patients are shown in Table 1. A
total of 25 (8%) patients were classified as Group 1 (difficult cho-
lecystectomy), and 275 (92%) patients were classified as Group
2. Difficult cholecystectomy criteria and difficult cholecystectomy
according to each criterion are shown in Table 2. The most com-
mon criterion for difficult cholecystectomy was laparoscopy (17
patients, 68%), and the most common causes were adhesion (11
patients) and bleeding (6 patients). Intraoperative biliary compli-
cation development was not seen in the patient groups.

Although there was no difference between the groups with re-
gard to age, BMI, previous surgery, and acute pancreatitis his-
tory (p>0.05 for all), there was a statistically significant difference
with regard to gender (p=0.002), previous acute cholecysti-
tis (p=0.009), and history of acute cholangitis (p=0.009) (Table
1). Acute cholecystitis and cholangitis attack and male gender
were significantly higher in Group 1. The Calot’s dissection time
and duration of surgery were significantly longer in Group 1
(p=0.0001 and p=0.0001, respectively) (Table 3). ROC analysis
was performed to determine the optimum duration of Calot's
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dissection in patients with difficult cholecystectomy, and this time
was determined as 15 min with a sensitivity of 72% and specificity
of 84.7%. In the group of patients included in the study, 50% of
the patients with a Calot's dissection duration of >15 min were
included in Group 1, whereas 90.4% of those <15 min were in-
cluded in Group 2. There was a significant relationship between
the occurrence of difficult cholecystectomy and the duration of
dissection of the Calot's dissection for >15 min (p=0.0001) (Table
4, Figure 1).

A total of 12 postoperative complications were observed in both
groups. Of the 12 postoperative complications, Group 1 had 9
(36%), and Group 2 had 3 (1.1%), and the difference was statis-
tically significant (p=0.0001) (Table 5). In Group 1, two patients
were diagnosed with cystic stump leak; one patient was treated
with ERCP, whereas the other patient was reoperated. In both
groups, choledocholithiasis detected in the postoperative pe-
riod was treated with ERCP.

In the multiple regression analysis performed with gender, history
of acute cholecystitis episode, history of acute cholangitis attack,
and the duration of Calot's dissection >15 min, it was found that
the duration of Calot’s dissection >15 min was significant in pre-
dicting difficult cholecystectomy (p=0.0001) (Table ).

DISCUSSION

Laparoscopic cholecystectomy, first described by Muhe in 1985,
is still used as the gold standard in the treatment of cholelithiasis
(1, 2). Complication rates vary between 1.5% and 17% (14). The
most common cause of the transition to the opening is the dif-
ficulty of dissection of the Calot's triangle that is usually due to
severe inflammation and adhesion. Other causes include older
age, male gender, severe cholecystitis, previous upper abdomi-
nal surgery, obesity, choledocholithiasis and related ERCP, severe
cardiopulmonary disease, and high American Society of Anes-
thesiologists score (6, 15, 16). When the studies performed are
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considered, it is encountered that there are no predictive criteria
or scoring systems from laparoscopy to revision or difficult cho-
lecystectomy. There is also no generally accepted definition of
difficult cholecystectomy.

Advanced age (>50 years) has been accepted as a significant risk
factor for convert to open in many studies (12). In the literature,
it is stated that difficult cholecystectomy is expected to increase
due to the increase in the frequency of cholecystitis and different
operations, especially as age progresses, and Augustine et al.
(2) showed no significant relationship between age and difficult
pouch because of the similar age group between the groups and
the low age values.

Male gender has been defined as an independent risk factor
in many studies, but there is no conclusive evidence about the
cause (4). This is partly explained by the fact that males have high
pain thresholds, less pain, and late pain, as well as fibrogenic pre-
disposition due to differences in hydroxyproline levels (2, 4, 17).
Although not a primary goal in our study, male gender was found
to be associated with difficult cholecystectomy, in accordance
with previous studies.

Obesity was defined as a risk factor in some studies, whereas it
was not significant in some studies (12). In the present study, BMI
was not associated with difficult cholecystectomy.

It is believed that a standard cholecystectomy is less likely to be
performed in patients with cholelithiasis, as well as choledocholi-
thiasis and acute cholecystitis (4, 12). Considering these findings,
the accompanying non-cholelithiasis pathologies were consid-
ered as exclusion criteria in the study.

In the study by Bourgouin et al. (4), only the operation time was
taken into consideration, and the cases that were returned were
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not included into the difficult cholecystectomy group. Owing to
the fact that turning from laparoscopy to a revision was a chal-
lenge regardless of the reason, our study included patients who
were returned to the open with the duration of surgery, and thus
it was thought that the definition of difficulty would be defined
with more objective criteria.

Although many preoperative scoring methods have been dis-
cussed in the definition of difficult cholecystectomy, scoring
methods with operative findings have not been definitely de-
scribed yet (14, 18). It has been argued that difficult cholecys-
tectomy may be due to adhesion and bleeding, abnormal bili-
ary anatomy and fibrosis, or obesity (2, 19). In the literature, it
is reported that the presence of adhesion in the Calot's triangle
increases the risk for difficult cholecystectomy at least threefold
(19, 20). It is believed that the most objective criterion for deter-
mining the degree of difficulty of the Calot's triangle dissection
was the time taken to complete the procedure. Within the light of
this idea, in this analysis, it was shown that there was a significant
relationship between the dissection of the Calot’s triangle within
15 min and the development of difficult cholecystectomy, which
is a compatible result with other studies (4, 12). Therefore, if this
meaningful relationship is proven by prospective studies, it will
be possible to accept it as an objective criterion for the definition
of difficult cholecystectomy. Although a prospectively recorded
database was used in the present study, we believe that the ret-
rospective collection of data is a limitation of our study since all
stages of Calot's dissection are not recorded properly.

Laparoscopic cholecystectomy is often selected when starting
laparoscopic surgery training; therefore, the estimation of cho-
lecystectomy, which is thought to be difficult, becomes more
important in hospitals providing assistant training (4, 20). In addi-
tion, since there are young and inexperienced surgeons in train-
ing hospitals and reference centers, scoring for difficult cholecys-
tectomy will be useful in these hospitals.

Recurrent acute cholecystitis and acute cholangitis episodes
were found to be significant risk factors in many studies for diffi-
cult cholecystectomy and transition to deficit (12, 21). In the pres-
ent study, there was a significant difference between the groups
with and without acute cholecystitis. However, this effect was
eliminated in regression analysis, and it was observed that only
Calot’s triangle dissection time was significant in the model.

It is evident that predicting difficult cholecystectomy will be effec-
tive in providing information to the patient about the possibility
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to be exposed to open and organizing the operating room team
and program. In the cholecystectomies predicted to be difficult,
a more experienced surgical team will perform the operation, the
operating room program will be arranged accordingly, the deci-
sion will be taken into account prematurely, the intensive use of
intensive care beds in patients who may require postoperative
intensive care will be considered, and the choice of other mini-
mally invasive LC techniques will be decided by an experienced
surgeon. It will provide advantages, such as giving more clear in-
formation to the patient about the higher risk of complications (1).

As a limitation of the present study, only if the duration of the
Calot's dissection and all the stages of this dissection could be
prospectively recorded would it be possible to analyze which
stages of the dissection affected the difficulty. Studies that in-
clude the objective definition of Calot’s dissection and the re-
cording of these periods will contribute to clinical applications by
providing objective results.

CONCLUSION

It can be prevented that the failure to complete the Calot's tri-
angle dissection during a definite period in elective cholecystec-
tomy as a criterion for the development of difficult cholecystec-
tomy may be preventable with regard to other complications.
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