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ABSTRACT
Introduction: The objective of this study was to present the experience of 1 center with early and elective laparoscopic cholecystectomy (LC), which can be performed in state hospitals but requires further specialized
treatment when serious complications develop.
Materials and Methods: Cases of LC performed as an elective or an emergency procedure in a 100-bed
county state hospital between June 2015 and February 2018 were retrospectively reviewed. Patient demographic characteristics; the presence of systemic disease; clinical, laboratory, and radiological findings;
transition to open surgery; duration of hospital stay; and complications were analyzed.
Results: A total of 142 patients were included in the study, of which 115 (80.9%) were female and 27 (19.1%)
were male. The mean age of the patients was 49.31 years (range: 17–75 years). LC was performed early
in 35 patients (24.6%) due to acute cholecystitis. The mean duration of surgery was 49.01 minutes (range:
30–120 minutes) for an elective LC, 86.6 minutes (range: 45–180 minutes) for an early LC, and 152 minutes
(range: 120–185 minutes) for open surgery. The duration of hospitalization averaged 3.4 days (range: 2–10
days) for elective patients and 4.6 days (range: 3–5 days) for emergency cases. The duration of surgery and
hospital stay were extended in patients who underwent early LC or open surgery compared with elective
cases. The LC cases that were converted to open surgery included 5 acute cholecystitis patients (14.2%)
with difficult dissections and 1 in which the hepatocystic triangle could not be isolated. One elective LC
(0.9%) was also transitioned to open surgery due to hemorrhage. Intraoperative biliary injury was encountered in only 1 patient (0.7%) who was subsequently referred to an advanced hospital center.
Conclusion: LC can be reliably performed in county state hospitals when there is adequate laparoscopic
experience, knowledge, equipment, and assistant health personnel available. In cases of complications, directing those patients to more advanced centers where hepato- pancreato-biliary surgery is performed is
thought to be beneficial regarding morbidity and mortality.
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Introduction

Statistical Analysis

Gallstones are present in 10% of the adult population and
are the most common ailment of the gallbladder and bile
ducts.[1] The incidence of gallstones increases with advancing age and is three times more common in women than
men.[1,2] Gallstones can become symptomatic with dyspeptic complaints, acute or chronic cholecystitis, or complications, such as inflammation, blockages, or cancer.[3]
LC has become the gold standard treatment worldwide in
patients with symptomatic cholelithiasis and is accepted
as the standard surgical treatment for acute cholecystitis,
which accounts for 20% of bile duct diseases.[3,4]

We used SPSS 23.0 (IBM, Armonk, NY, USA) analyze the
variables. Suitability of normal distribution for the data
is examined by using the Shapiro-Wilk test, and the variance homogeneity is assessed by using Levene’s test.
For comparing two independent groups based on quantitative data, we used the Mann-Whitney U test, which
incorporates the results from Monte Carlo simulation.
Quantitative variables are given as the average±standard
error and the median change (min/max), whereas the
categorical variables are presented as n (%) in the tables.
We studied the variables based on 95% confidence level
at p<0.05.

LC has become the preferred choice over open cholecystectomy, due to the low postoperative pain, shortened
duration of hospital stay, early mobilization, and good
cosmetic results regarding aesthetics associated with the
procedure. With advancements in surgical techniques
and the increase in operator experience, some factors previously considered as contraindications for LC have disappeared.[5]
We present the LC experiences and complications from
our county state hospital and describe serious complications and those patients best treated in fully equipped
surgical center hospitals by experienced surgeons.

Materials and Methods
Between June 2015 and February 2018, the cases of 142 patients who underwent elective and early LC in our 100-bed
county state hospital were retrospectively reviewed. Ultrasonographic imaging had been performed to determine
the presence of gallstones, along with other radiologic
findings. Preoperatively, liver function tests (serum total/
direct bilirubin, alkaline phosphatase, lactate dehydrogenase, aspartate aminotransferase, alanine aminotransferase), C-reactive protein (CRP), and whole blood counts
were evaluated. Acute cholecystitis cases were diagnosed
with fever, Murphy positivity, CRP-WBC increase, thickening of the gallbladder wall, and pericholecystic fluid
collection. All LC procedures were performed by a single
general surgeon in our group C county state hospital. Two
patients underwent three-port access procedures, and all
others underwent pneumoperitoneum formation with
standard four-port access and 10 to 14 mmHg intraabdominal pressure. Cases were evaluated for age, gender, the
presence of systemic disease, reasons for the transition
to open surgery, duration of hospital stay, and complications.

Results
A total of 142 patients operated between June 2015 and
February 2018 were included in the study. Of these, 115
(80.9%) were female, and 27 (19.1%) were male. The female/male ratio was 4.2. The average age of women was
49.97 years (range: 17–75), and the average age of men
was 49.11 years (range: 27–75). The average age was 49.31
years. Hypertension was found in 16 (11.2%), diabetes
mellitus in 10 (7%), and 4 patients (2%) obesity (BMI: 35–
40) (Table 1). Elective LC was performed on 107 (75.4%)
patients, and 35 (24.6%) were operated in the early period due to acute cholecystitis. Conversion of early LC for
acute cholecystitis to open surgery occurred in five cases,
including four (11.4%) due to difficult dissection of the
hepatocystic triangle and one (2.8%) due to bile tract injury. In addition, one patient (0.9%) who underwent elective LC was converted to open surgery due to hemorrhage
(p<0.05) (Table 2).
Table 1. Socio-demographic characteristics of
patients and additional diseases
Variables
		

Study Group
(n=142)

Age range (mean)
49.31 (17–75)
Gender (%)		
Male
27 (19.1)
Female
115 (80.9)
Additional diseases (%)		
Diabetes mellitus
10 (7)
Hypertension
16 (11.2)
Obesity (BMI 35–40)
4 (2)
BMI: Body mass index.
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Table 2. The rate of transition to open surgery due to complications
Procedures

Total cases
(n=142)

Open surgery
p
transitions (%) (n=6)		

Complications leading to open
surgery transitions

Elective laparoscopic
107
1 (0.94)
<0.05
- Hemorrhage
cholecystectomy
Early laparoscopic
35
5 (14.3)		
- Dissection difficulty (4 cases)
cholecystectomy				
- Intraoperative biliary tract injury
					 (1 case)

Table 3. Surgical treatment and hospitalization time

Total cases (n=142)
Surgery duration minutes (range)
Total hospitalization days (range)

Elective laparoscopic
cholecystectomy

Early laparoscopic
cholecystectomy

107
67.6 (30–180)
3.34 (2–7)

35
83.3 (45–185)
4.37 (3–10)

Patients with acute cholecystitis and early LC had a longer
mean duration of surgery (83.3 min; range: 45–185) than
those with LC under elective conditions (67.6 min; range:
30–180) (p<0.05). The mean hospitalization duration for
acute cholecystitis and early LC cases was longer (4.37
days; range: 3–10) compared to elective LC cases (3.34
days; range: 2–7) (p<0.05). Operation duration and mean
hospitalization duration were both extended in LC cases,
due to acute cholecystitis (p<0.05) (Table 3).

Discussion
Described by Philippe Mouret, a French gynecologist in
1987, LC is easily performed and has received great interest and acceptance among general surgeons, due to the
associated low postoperative pain, shortened hospitalization time, early mobilization, and good cosmetic results.
[6,7]
There has been much debate over the advantages of
LC versus open cholecystectomy, with LC emerging as
the preferred method.[7] Since June 2015, we have been
performing LC operations routinely for symptomatic
gallstones and acute cholecystitis at our 100-bed county
state hospital, completing 142 LC operations in the last 2.5
years.
Gallstones are very rare in the pediatric population, increase in frequency with advancing age, and peak in
those aged 40–60. In our study, the mean age was 49.1
years, which was compatible with the literature. It is also

p

<0.05
<0.05

reported that gallstones are present two to four times
more often in women than men.[1,2] Similarly, in our study,
115 (80.9%) patients with gallstones were women, and 27
(19.1%) were men.
Some publications report that laparoscopic surgery was
contraindicated for acute cholecystitis in the years when
LC was first introduced and experience was lacking.[6]
Today, LC can be safely applied by experienced and welltrained surgeons and is no longer contraindicated for
acute cholecystitis in 20% of biliary diseases.[8] However,
in acute cholecystitis, the rate of open cholecystectomy is
evidently higher than in elective cases. It is documented
that between 6% and 35% of acute cholecystitis cases of
LC are converted to open surgery.[8,9] The most common
cause adhesions in patients who converted to open operations in Calot triangle is identified as acute cholecystitis and bleeding.[10] The most important reasons for the
high rate of open surgery transitions in acute cholecystitis
cases are difficulty of dissection due to adhesions caused
by inflammation and fibrosis around the sac and inadequate isolation of the anatomical structures. Bile duct injuries and hemorrhage are other causes for switching to
open surgery. Another factor that increases the conversion
to open surgery is past upper abdominal surgeries. Similar to the rate stated in the literature, 14.2% (5 patients)
of the acute cholecystitis cases in our study, converted to
open surgery, due to difficulty of dissection resulting from
adhesions and difficulty in isolating the anatomical struc-
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tures.[10] The most common causes of hemorrhage are intraoperative injuries and anatomical variations of vessels.
[11]
One case of elective LC surgery (0.9%) was converted to
open surgery due to hemorrhage.
Mortality in LC, is the same as that in open cholecystectomy and is reported to be 0.0–0.9%.[12] Mortality is often
associated with concomitant diseases or intraperitoneal
organ injuries resulting in peritonitis. There is no mortality in our series. In cases converted to open surgery
in older age, mortality and morbidity is increased.[13] For
this reason, elective LC without acute cholecystitis is recommended for elderly patients with symptomatic biliary
stone disease.[14]
Major vascular injury, which has a rate of 0.11% to 0.14% in
the literature was not seen in our study.[15,16] Operation duration, hospitalization time, mortality, and morbidity are
increased in LC cases, due to acute cholecystitis and open
surgery.[9,17] In our study, the duration of the operation and
the length of the hospital stay were also extended in such
cases (p<0.05). However, the reasons for the extended durations in our study in comparison to the literature were
the difficulty of accessing the hospital from surrounding
counties and villages, the inability to perform postoperative care in favorable conditions, and the relatively longer
hospitalization desired by the patients following surgery.
The timing of LC is important in patients with acute
cholecystitis. Some publications recommend early LC in
the acute phase or elective LC after medical treatment in
the late period.[18,19] The dissection in LC cases performed
during the acute phase is relatively simpler because inflammation and fibrosis are not yet fully developed and
the anatomy can be isolated more easily. However, more
careful dissection should be performed in early planned
LC cases, due to the hydropic nature of the gallbladder,
increase of bile duct wall thickness, fragile tissue, and
increased risk of bleeding. It has been suggested that for
some cases, the contents of the sac should be emptied to
facilitate dissection and isolation of the anatomy. Some
studies recommend early LC in the first 72 h while some
extend this period up to 96 h.[9,18] In our hospital, we performed early LC in cases where the disease was determined within 72 hand we prefer to perform elective LC
after 6 to 8 weeks of medical treatment.
Bile duct injuries are one of the most frightening complications of cholecystectomy surgeries. While this complication reportedly occurred at a rate of 0.1% to 0.2% when
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open cholecystectomies were performed, the risk of biliary
tract injuries increased to 0.8–1.4% in the years when LC
began to be preferred. Over the years, however, with the
increase of laparoscopic experience and knowledge, the
incidence of biliary tract injury has declined to 0.5–0.6%.
[20]
Bile tract injuries that are noticed during surgery can be
treated with different surgical techniques.[21] The type of
bile tract injury and the presence of experienced surgeons
are factors that influence the success of the treatment.[21]
According to the Strasberg classification, surgical hepatico-jejunostomy is recommended for type E2 or full-layer
bile duct injuries closer than 20 mm to the bifurcation
in the common bile duct.[21,22] This repair should be performed by an experienced hepatobiliary surgeon. If there
is no hepatobiliary surgeon present, the patient should be
transported to a center with sufficient experience in this
area, by first providing drainage without performing any
surgical procedure.[20] The presence of vascular injuries
associated with biliary injury should also be investigated.
[22]
In our study, bile duct injury was observed in only one
case (0.7%) during surgery, and biliary tract repair was
subsequently performed by a hepato-pancreato-biliary
surgery unit at an advanced center.
LC is now the standard surgical treatment for symptomatic bile gallstones. This procedure can be reliably performed in county state hospitals where there is adequate
laparoscopic experience, knowledge, equipment, and
assistant health personnel available. One of the factors
that affect the success frequency of LC is acute cholecystitis. The rate of open surgery and complications increase,
and the duration of operation and hospitalization is prolonged, especially when LC is performed after the first 72
h. In instances of complications, directing those cases to
more advanced centers where hepato-pancreato-biliary
surgery is routine is thought to be more beneficial regarding morbidity and mortality.
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