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Laparoscopic partial cholecystectomy: A safe and effective
alternative surgical technique in "difficult cholecystectomies"
Fatih Kulen, Deniz Tihan, Uğur Duman, Emrah Bayam, Gökhan Zaim
ABSTRACT

Objective: Laparoscopic cholecystectomy has become the ‘’gold standard‘’ for benign gallbladder diseases due to its
advantages. In the presence of inflammation or fibrosis, the risk of bleeding and bile duct injury is increased during
dissection. Laparoscopic partial cholecystectomy (LPC) is a feasible and safe method to prevent bile duct injuries and
decrease the conversion (to open cholecystectomy) rates in difficult cholecystectomies where anatomical structures
could not be demonstrated clearly.
Material and Methods: The feasibility, efficiency, and safety of LPC were investigated. The data of 80 patients with
cholelithiasis who underwent LPC (n=40) and conversion cholecystectomy (CC) (n=40) were retrospectively examined.
Demographic characteristics, ASA scores, operating time, drain usage, requirement for intensive care, postoperative
length of hospital stay, surgical site infection, antibiotic requirement and complication rates were compared.
Results: The median ASA value was 1 in the CC group and 2 in the LPC group. Mean operation time was 123 minutes
in the CC group, and 87.50 minutes in the LPC group. Surgical drains were used in 16 CC patients and 4 LPC patients.
There was no significant difference between groups in postoperative length of intensive care unit stay (p=0.241). When
surgical site infections were compared, the difference was at the limit of statistical significance (p=0.055). Early complication rates were not different (p=0.608) but none of the patients in the LPC group suffered from late complications.
Conclusion: LPC is an efficient and safe way to decrease the conversion rate. LPC seems to be an alternative procedure to CC with advantages of shorter operating time, lower rates of surgical site infection, shorter postoperative
hospitalization and fewer complications in high-risk patients.
Keywords: Cholelithiasis, laparoscopic partial cholecystectomy, difficult cholecystectomy, conversion cholecystectomy, safe cholecystectomy, bile duct injury

INTRODUCTION
Laparoscopic cholecystectomy (LC) has become the gold standard for the surgical treatment of benign
gallbladder diseases owing to its shorter hospitalization, more rapid recovery, and much fewer wound
complications when compared to open cholecystectomy (1-4). However, a direct vision is essential for
safe dissection of Calot’s triangle - outlined by the cystic duct, right liver lobe, and the common hepatic
duct-, which indicates the importance of a clear anatomical demonstration of the cystic duct and cystic
artery to perform a safe cholecystectomy (5). While early on its routine application, LC was considered
to be contraindicated in situations such as severe adhesions in Calot’s triangle, acute cholecystitis, and
cirrhosis, it is currently being applied successfully even in challenging cases due to introduction of novel
techniques and increased experience (6).
Severe inflammation and fibrosis of the gallbladder may increase the risk of bleeding and biliary tract injury during Calot’s triangle dissection (7). Open subtotal cholecystectomy has been used safely in patients
at high-risk of bile duct injury due to disruption of natural anatomy due to severe fibrosis and inflammation (8). With improvements in laparoscopic techniques, laparoscopic partial cholecystectomy (LPC) has
become an effective and safe method of decreasing the rates of conversion to open surgery (9, 10).
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The quality of life improvement after LC is markedly better than open cholecystectomy (11). Laparoscopic completion of the procedure is recommended especially for the elderly since it is associated
with lower incidence of pulmonary infection, reduced rates of postoperative complications and better
quality of life (12, 13).
Our aim was to investigate the feasibility, effectiveness and safety of LPC in difficult cases of cholecystectomy.
MATERIAL AND METHODS
Clinical and operative data of 40 patients who underwent LPC and 40 patients in whom the operation
initiated with laparoscopic technique has been converted to open surgery (conversion cholecystecto-
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my-CC) for symptomatic cholelithiasis without an associating malignancy were retrospectively investigated. The study
included patients who were operated between January 2008
and January 2011. For standardization, all patients were operated by the same surgeon. In order to evaluate differences
between procedures, 40 LPC and 40 CC cases were selected by
a computerized randomization program out of the database
including all patients who underwent laparoscopic partial
cholecystectomy and conversion cholecystectomy.
The laparoscopic intervention was performed in the same
manner in both groups using two 10-mm and two 5-mm trocars. All patients met the criteria of difficult cholecystectomy
that was defined as the presence of phlegmonous gallbladder
due to adherence of the colon and greater omentum or severe
thickening of the gallbladder wall due to inflammation.
Laparoscopic partial cholecystectomy was defined as procedures where the posterior wall of the gallbladder was left in
the hepatic bed. The triangle of Calot was exposed, and the
cystic duct was ligated in all patients. Dissection was initiated
at the fundus and advanced with a traditional retrograde dissection. Cauterization with an argon beam device was performed to the posterior gallbladder wall mucosa to prevent
subhepatic fluid collection, and this part was left in place. All
gallstones were extracted with a laparoscopic endobag. The
intraperitoneal cavity was irrigated with sterile isotonic solution and the intraabdominal fluid collection was aspirated at
the end of the procedure.

The mean operation duration was significantly different between two groups (p=0.001). The mean time of operation was
123 minutes in the CC group and 87.50 minutes in the LPC
group (Table 4).
The rate of surgical drain usage was significantly different between two groups (p=0.005). Surgical drains were used in 16
CC patients and 4 LPC patients, and one subhepatic passive
drain was inserted in all (Table 5).
There was no significant difference between the groups in
terms of length of postoperative intensive care unit stay
(p=0.241). Three patients in the CC group required a postoperative intensive care stay for one day. None of the patients in
the LPC group required postoperative intensive care stay.
When surgical site infections were compared between groups,
the difference was at the limit of statistical significance
(p=0.055). None of the LPC patients and five CC patients developed surgical site infection. Rates of postoperative antibiotic
use were not significantly different between the two groups
(p=0.201) (Table 6).
Table 1. Age distribution between groups (p=0.541)
Group		

n

Mean

SD

CC

40

56.20

14.819

LPC		 40

58.35

16.473

Age

Conversion to open surgery was performed via a right subcostal incision in all CC patients. Demographic variables,
ASA (American Society of Anesthesiology) scores, operation
times, rate of drainage tube usage, length of intensive care
unit and hospital stay, rates of surgical site infection, antibiotic requirement rate and complication incidence were compared between the two groups. Any complication occurring
within the first month of surgery was defined as an “early
complication”.

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy;
SD: standard deviation

Statistical Analysis
Statistical analysis were performed by Statistical Package for
the Social Sciences version 20.0, (SPSS Inc; Chicago, IL, USA)
software. The Shapiro-Wilk test was used to verify the normality of distribution. The Mann-Whitney U test and Student’s
T-test were used for intergroup comparisons. Chi-square test
and Fisher’s Exact test were used for comparison of categorical
data. Results were evaluated within 95% confidence interval
and p<0.05 was considered to be statistically significant.

LPC

RESULTS
The mean age was not significantly different between the two
groups (p=0.541) (Table 1).
There was a significant difference between the two groups in
terms of gender distribution (p=0.013). Female gender was
more frequent in the CC group while male gender was more
common in the LPC group (Table 2).

186

and 2 in the LPC group. LPC patients were at higher operative
risk (Table 3).

ASA scores were significantly different between the two
groups (p=0.008). The median ASA score was 1 in the CC group

Table 2. Gender distribution between groups (p=0.013)
Group		

Gender		

		
CC

Total

Total

Male

Female

n

12

28

40

%

30.0

70.0

100.0

n

24

16

40

%

60.0

40.0

100.0

n

36

44

80

%

45.0

55.0

100.0

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy

Table 3. Comparison of ASA scores between groups (p=0.008)
Group		
CC

LPC

ASA

Median

1.00

Minimum

1

Maximum

3

Median

2.00

Minimum

1

Maximum

4

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy;
ASA: American Society of Anesthesiology
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The mean postoperative length of hospital stay was significantly different between the two groups (p=0.001). The mean
time of hospitalization was three days in the CC group and one
day in the LPC group (Table 7).
Early complication rates were not significantly different between the two groups (p=0.608). Early complications were
observed in three patients in the CC group and one patient
in the LPC group. Two patients in the CC group underwent
local wound exploration due to wound infection and pain.
The remaining patient in the CC group was complicated by a
postoperative paralytic bowel obstruction that resolved with
conservative treatment. An early complication of postoperative anemia was observed in one LPC patient. Any identifiable
cause of anemia was not present and the patient’s condition
improved with conservative treatment.
Late complication rates were significantly different between
the two groups (p=0.001). None of the patients in the LPC
group suffered from late complications whereas 13 patients
in the CC group developed complications, all of which were
incisional hernias (Table 8).
DISCUSSION
The laparoscopic technique has replaced open surgery and
become the gold standard in cholecystectomy since its first introduction for gallbladder operations in the mid-1980s by Erich Mühe in Germany and Philippe Mouret in France (14). More
than 770.000 laparoscopic cholecystectomies are being performed annually in the United States (15). Advantages of LC include rapid improvement in physical activity and quick return
to normal life, short hospital stay, increased operative safety
Table 4. Comparison of operation times between groups (p=0.001)
Group		
CC

LPC

Operation times (min)

with magnified view, low morbidity rates, low cost, less tissue
trauma, better cosmesis and less postoperative pain (16).
Rates of conversion to the open technique and iatrogenic
injury are significantly higher in difficult cholecystectomies.
Risk factors for difficult cholecystectomy include male gender,
advanced age, acute presentation, thick-walled gallbladder
with chronic inflammation, dilated and short cystic duct, gallbladder fistulas, previous history of upper abdominal surgery,
obesity, cirrhosis, anatomic variation, cholangiocarcinoma
and surgical inexperience (17). Application of subtotal cholecystectomy and retrograde dissection technique and usage
of perioperative cholangiogram have decreased the rates of
conversion to open technique (17, 18).
Open subtotal cholecystectomy has been used safely in patients who are at high risk of injury to the structures within the
triangle of Calot due to severe fibrosis and inflammation (8).
Table 6. Comparison of surgical site infection between groups
(p=0.055)
Group		

		 -

+

CC

LPC

Total

35

5

40

%

87.5

12.5

100.0

n

40

0

40

%

100.0

0.0

100.0

n

75

5

80

%

93.8

6.3

100.0

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy

Table 7. Postoperative length of hospital stay (p=0.001)

Median

125

Minimum

100

Group		
		

Maximum

140

CC

Median

3

87.50

Minimum

2

Minimum

80

Maximum

20

Maximum

105

Median

1

Minimum

1

Maximum

4

Drainage tube

		 -

+

CC

Total

Postoperative length of
hospital stay (days)

Median

LPC

Table 5. Comparison of drainage tube use between groups
(p=0.005)

LPC

Total

n

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy

Group		

Surgical site infection

Total

n

24

16

40

%

60.0

40.0

100.0

n

36

4

40

%

90.0

10.0

100.0

n

60

20

80

%

75.0

25.0

100.0

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy

Table 8. Comparison of late complications between groups
(p=0.001)
Group		

Late complications

		 -

+

CC

LPC

Total

n

27

13

40

%

67.5

32.5

100.0

n

40

0

40

%

100.0

0.0

100.0

CC: conversion cholecystectomy; LPC: laparoscopic partial cholecystectomy
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By the advances in laparoscopic technique, it was noted that
LPC decreased the rates of biliary tract injuries and of severe
hepatic bed hemorrhages, and provided a marked decrease
in the rates of conversion to open surgery in patients with benign cholecystitis (1, 6, 9, 10).
Advanced age was evaluated as a risk factor for difficult cholecystectomy (19, 20). Studies suggested that LC was safe, did
not increase complication rates, shortened the time of hospitalization, and was associated with a marked improvement in
the quality of life for the elderly. Surgeons were recommended
to complete an operation in the laparoscopic setting as much
as possible in patients with advanced age (12, 21-25). In our
study, the mean age did not significantly differ between the
two groups. The mean age was 56.20 in the CC group and
58.35 in the LPC group. Both CC and LPC patients were in the
difficult cholecystectomy group in terms of their ages.
Male gender was also evaluated as a risk factor for difficult
cholecystectomy (26). Male sex was reported among the risk
factors for conversion to open surgery in some previous studies (27-30). In our study, male gender was significantly more
frequent in the LPC group. Combining facts that male gender
is a risk factor for difficult cholecystectomy and that conversion to open surgery is more prevalent in the male population, LPC technique is likely to decrease the rate of conversion
to open surgery and seems to be a safe option for men. AlMulhim et al. (31) reported that male gender did not cause an
adverse impact on LC outcomes. In our study, LPC technique
was successfully performed in the treatment of difficult cholecystectomy in both male and female patients.
In high-risk patients, LC seems to be a better option than open
cholecystectomy concerning overall mortality (31, 32). Frazee
et al. (33) suggested that LC was associated with improvement
in pulmonary function when compared to the open technique.
Mimica et al. (34) reported that the open technique was associated with a higher risk of anesthesia-related complications
in the postoperative period as compared to LC. Koivusalo et
al. (35) reported that pneumoperitoneum was not associated
with an additional risk in ASA III and ASA IV elderly patients
during LC. Luo et al. (36) concluded that LC is beneficial for
restoration of stress hormones, nitrogen balance, and energy
metabolism but that it may also cause acidemia and pulmonary hypoperfusion due to pneumoperitoneum. In our study,
ASA scores were significantly different between the groups,
the LPC group consisted of higher risk patients. Anesthesiarelated complications were not observed in the LPC group
whereas such complications occurred in 3 patients in the CC
group who required an intensive care unit stay.
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Patients that meet the definition of difficult cholecystectomy were older and in the high-risk group (5-8). Therefore, it
is important to shorten the duration of operation to reduce
anesthesia-related complications. In previous studies, mean
operation times were ranging from 53.60 to 95 minutes (1,
5-7). In our study, the mean operation time was 87.50 minutes. Laparoscopic partial cholecystectomy was compared
with LC in studies performed by Ersöz et al. (6) and Ji et al.
(7). However, we suggest that LPC should not be considered
as an alternative to LC, and that it should be rather regarded
as an alternative to the open technique. We believe that LPC

would not be required in cases where total LC is possible in
the standard fashion except for occasional cases with a risk of
bleeding in which the gallbladder is embedded into the hepatic bed. In our study, LPC was considered as an alternative
to the CC technique. Thus, conversion to open procedure was
not required in the LPC group. Moreover, the mean operation
duration was significantly different between the two groups.
The average time of surgery was shorter in the LPC group, and
this provided additional benefit for at-risk patients due to difficult cholecystectomy.
Previous studies demonstrated that use of surgical drains after cholecystectomy had no benefit for the patient (37-39).
Tzovaras et al. (37) found no difference in mortality, morbidity
and hospital stay between patients in whom drains were and
were not used. However, they concluded that postoperative
pain was significantly lower in patients in whom drains were
not used. In a prospective randomized trial (39), Lewis et al.
(39) concluded that usage of drainage tubes was not necessary in elective cholecystectomy. Moreover, in a prospective
randomized trial including 479 patients Monson et al. (38)
suggested that usage of drainage tubes should be abandoned
since the incidence of wound infections, pulmonary infections, subhepatic fluid collection and length of hospitalization
were higher in the drainage group. In a review of six patients,
Gurusamy et al. (40) concluded that wound infection rates and
hospital length of stay were higher in patients with drainage
tubes. In our study, drainage tubes were used in 16 CC patients
and 4 LPC patients. Usage of drainage tubes was significantly
different between the two groups. LPC technique decreased
the need for surgical drain usage and prevented patients from
harmful effects of their unnecessary use.
Wound infection was also found to be lower in the LPC group
(p=0.55). According to 2003 National Nosocomial Infections
Surveillance System report that included 54,504 cases of cholecystectomy, LC was associated with a lower risk of surgical
site infection when compared with open cholecystectomy
(15). In our study, postoperative antibiotic usage was not significantly different between the two groups (p=0.201). In a
review of 11 clinical trials, Sanabria et al. (41) found no significant difference regarding surgical site infection and antibiotic
use. In our study, surgical site infection was not encountered
in the LPC group while it occurred in 5 CC patients. The difference between groups was at the limit of statistical significance
(p=0.055). This finding was considered likely to be due to the
decrease in surgical site infection because of reduced requirement for converting to the open technique during LC.
Several reports suggested that postoperative hospital stay
was significantly shorter in LC series when compared with CC
series (2, 4, 22, 42-44). Ivatury et al. (45) concluded that postoperative stay after LC was associated with ASA score. In our
study, although ASA values were higher in the LPC group, their
postoperative stay was significantly lower than the CC group.
This condition makes LPC technique more advantageous by
providing a shorter postoperative stay in high-risk patients.
Complications are more common after open cholecystectomy
than laparoscopic procedures, particularly at the site of incision (4, 22, 46, 47). Brune et al. (20) observed that the rate of incision site complications was higher after CC when compared
to LC, and they showed that this was related to the size of the
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incision. In addition, Lim et al. (42) reported the rate of incision
site complications to be significantly higher in the CC group.
In our study, late complications were not observed in the LPC
group. Incision site complications were significantly higher in
the CC group, which may be considered as another issue that
makes LPC more advantageous.

5.

Although postoperative bile leak was detected in the studies by Henneman et al. (48) and Kaplan et al. (49), we did not
observe any bile leak in our study. We were able to ligate the
cystic duct in each and every patient; however, ligation is not
indispensable. Persistent bile leak may occur, but biliary drainage will decrease and cease with time with postoperative endoscopic sphincterotomy that reduces the intraluminal biliary
tract pressure (48).

7.

Study Limitations
The major limitation of this study was its retrospective nature.
Randomized controlled trials in larger series are needed to
achieve accurate results.
CONCLUSION
With advances in laparoscopic technique, LPC has become
an effective and safe method for decreasing the rates of conversion to open surgery in patients with benign gallbladder
disease and difficulties during their operations. In this preliminary study, we suggest that LPC is a good and safe alternative to CC due to its shorter operation duration, a lower rate of
surgical site infection, shorter length of postoperative hospital
stay, and lower incidence of postoperative complications.
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