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ABSTRACT

Objectives. The experience with laparoscopic cholecystectomy in children remains limited. Therefore, we
aimed to present our experience with this procedure. Methods. Between April 2011 and June 2016,
retrospectively, data points of children who underwent laparoscopic cholecystectomy reviewed included
demographics properties, indication for cholecystectomy, surgical technique, operative time, complications,
and length of hospital stay. Results. Twenty-four children (5 were males with ages ranging from 2 to 17 years,
mean: 10.5 years) underwent laparoscopic cholecystectomy. The indication for surgery was associated to
symptomatic gallstones in all patients. The surgery was performed under general anesthesia and classical 4-
port approach was done in twenty-two patients, and 2-port approach in combination with 2 portless 2.3-mm
percutaneous graspers was used in two patients. The operating time ranged between 45 and 90 minutes (mean:
60 minutes). Two patients ended by open surgery. No complications occurred. Hospital stays ranged from 1-3
days. Conclusion. Laparoscopic cholecystectomy is safe and effective in children, and shows the same
advantages reported in adult series. 
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Introduction

      Gallbladder disease, which is rarely seen in
children, is generally accompanied with hemolytic
disorders, biliary dyskinesia, parenteral nutrition,
cystic fibrosis and recently seen increased obesity in
children [1]. Cholelithiasis as one of the gallbladder
disease is the most common disorder affecting the
biliary system. If cholelithiasis causes symptoms or
complications, cholecystectomy is necessary. Even
though open cholecystectomy was the generally 

accepted conventional method, many pediatric surgery
centers have started performing laparoscopic
cholecystectomy [2]. Most of the series published on
laparoscopic cholecystectomy represent adult cases,
and the practice on pediatric patients is still limited. 
      In this study, we intended to present the clinical
characteristics of our patients who had undergone
laparoscopic cholecystectomy due to cholelithiasis in
the light of the literature. 



Methods

      We retrospectively analyzed the demographic
data, clinic features, cholecystectomy indications,
preoperative approach, operative technique,
complications, duration of hospital stay and
postoperative follow-up data of the patients who had
undergone laparoscopic cholecystectomy between
April 2011 and June 2016. 

Procedure 
      After obtaining an informed consent, the patients
prepared for elective laparoscopic cholecystectomy.
All procedures were performed under general
anesthesia and endotracheal intubation. A single dose
of antibiotics (first generation cephalosporin) was
given for prophylaxis. The patients were positioned on
the supine position. The surgeon and the assistant
stand on the patient's left side, and scrub nurse stands
on the right. The monitor and laparoscopy rack were
placed on right side of the patient's head. The
operation was carried out by the same surgical team
using the conventional 4-port method in patients. We
inserted 10-mm trocar through the umbilicus for
telescope, 5-mm trocar through the left abdominal
upper quadrant for hook cautery and clip applier, 5-
mm trocar through midclavicular line and below arcus
costarum for retraction of liver and gallbladder, and 5-
mm trocar at the level of umbilicus and on the anterior

axillary line for the dissectors to be used for retraction
of the infundibulum. In two patients, portless 2.3-mm
percutaneous graspers were used for retraction of the
gallbladder instead of the last two ports (Figure 1A).
Laparoscopic cholecystectomy was performed by the
conventional method (Figures 1B, C, D, E, F, G, and
H). Non-steroidal anti-inflammatory drugs were
administered to relieve postoperative pain and oral
nutrition was started at the 6th hour. The patients were
followed-up for 3-36 months postoperatively. 

Results

      During the period of 52 months, laparoscopic
cholecystectomy was performed on a total of 24
patients, 5 of whom were male. Table I summarizes
the demographic characteristics together with the
symptoms of our patients. The mean age of the
patients was found as 10.5 years (ranging from 2 to 17
years). The six patients aged over 15 years were obese.
Cholelithiasis in 10 (41.6 %) patient was diagnosed
during the evaluation of acute abdominal pain with the
abdominal ultrasonography. In the other patients, it
was diagnosed by ultrasonography during the
evaluation of different complaints, such as fever,
vomiting, and urinary tract infection. It was
ascertained that three patients had received ceftriaxone
therapy due to previous urinary tract infection. All
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Figure 1. Laparoscopic stages of cholecystectomy. The placement of instruments (A), expose triangle (B), the dissection of cystic
duct and vessels (C), the clip placed (D), the cutting of duct and artery (E), the gallbladder is freed from its bed (F), the control of
bleeding and bile leakage (G), and the gallbladder is removed through the umblicus (H). 



patients had a history of acute cholecystitis episode at
least once. The diagnosis of cholelithiasis was made
via ultrasonography for the patients who had applied
to an external medical center with the complaints of
vomiting and abdominal pain. All patients were
evaluated regarding their hematologic and
gastrointestinal disorders. Some of the patients
referred from the gastroenterology departments had
been receiving ursodeoxycholic acid therapy;
however, they could not benefit from the therapy. In
six patients who had high body mass index, there
wasn’t find any risk factors for cholelithiasis except
for obesity. The serum amylase and alkaline
phosphatase were elevated in two patients. These
blood values were reduced before surgery. 
      The mean duration of the operation was 60
minutes (ranging from 45 to 75 minutes). In a female
patient, there was a cystic artery variation originated
from left hepatic artery. In two patients, the procedure
was converted to open surgery because of cystic duct

could not actually differentiate due to severe intra-
abdominal adhesions and a big stone located on the
choledochocystic junction. None of the patients
experienced a complication during laparoscopic
cholecystectomy in our series. More than half of the
patients needed analgesics for more than 24 hours.
Vomiting, shoulder pain, and pain at incision sites
were the most common postoperative complaints. The
duration of hospital stay ranged from one to three
days. Acute abdominal pain episode, characterized by
the increase of liver function test values, was observed
in one patient three months after the operation;
however, it was able to be managed through
conservative follow-up. 

Discussion
      
      The prevalence of cholelithiasis is very low in
children. Although it has been reported to be usually
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Table 1. The demographic characteristics and symptoms of patients 

Patient No Gender Age BMI Symptom 
1 F 12 N Abdominal pain 
2 F 13 N Fever/vomiting 
3 F 2 N Abdominal pain 
4 F 17 H (27.2) Abdominal pain 
5 F 13 N Fever/vomiting 
6 M 4 N Fever/vomiting 
7 F 15 H (20.7) Abdominal pain 
8 F 11 N Fever/vomiting 
9 F 6 N Fever/vomiting 
10 M 11 N Abdominal pain 
11 F 7 N Abdominal pain 
12 F 13 N Fever/vomiting 
13 F 7 N Fever/vomiting 
14 F 7 N Fever/vomiting 
15 F 10 N Abdominal pain 
16 F 13 H (27.1) Abdominal Pain 
17 F 16 H (33.29) Abdominal Pain 
18 M 6 N Fever/vomiting 
19 F 15 N Abdominal pain 
20 F 6 N Fever /vomiting 
21 F 15 H (37.64) Fever/vomiting 
22 M 9 N Fever/vomiting 
23 F 15 H (33.29) Fever/vomiting 
24 M 7 N Fever/vomiting 
F=female, H=high, M=male, N=normal 

 

 

 

 

 

 

 



related to hemolytic diseases (10-40% higher as
compared to normal population), the leading cause of
gallbladder stone is generally idiopathic in published
series and reported to be detected incidentally while
investigating other abdominal pathologies [3]. On the
other hand, it may also be seen in premature babies or
children who have encountered severe nutritional
problems and parenteral nutrition, serious abdominal
surgery, familial predisposition, cystic fibrosis,
ceftriaxone therapy, obesity, dehydration, endocrine
disorders, genetic liver diseases or it may be diet-
induced [4, 5]. The patients included in this study had
undergone hematologic and gastroenterologic
investigations preoperatively; no hemolytic,
endocrinologic or metabolic disorder was detected.
However, it was found out that the patients aged less
than six years had received ceftriaxone therapy
because of urinary tract infection. Obesity has been
reported to be a potential cause of gallbladder stone in
children; however, only six of our patients were obese
[1, 5]. Nevertheless, it has been claimed that the
process of gallstone formation is different in children
under the age of 10 when particularly compared to
adults, because in pediatric patients, the larger part of
the gallbladder stone is composed of pigment stones
while the smaller part is of cholesterol stones [6]. 
      Related studies in the field have suggested that
80% of the gallbladder stones is symptomatic in adults
whereas only 10-33% is symptomatic in children [4].
Esposito et al. [3] stated that non-calcified stones may
spontaneously resolve within 3-6 months.
Nonetheless, symptomatic or incidentally detected
asymptomatic calcified stones should be intervened
through a surgical procedure. Although all of
gallbladder stones in our series were symptomatic, we
detected only 10 (41.6%) patients who have specific
symptoms. 
      Although ultrasound imaging is sufficient for the
diagnosis of gallbladder stones, scintigraphy (for
ejection fraction) and magnetic resonance
cholangiopancreatography have been claimed to be
necessary to display bile ducts and the flow of the bile
in patients having episodes of cholangitis or biliary
dyskinesia [1, 7, 8]. In our series, the diagnosis was
made using ultrasonography for all patients. No
pathology was detected related to the bile flow in two
patients that brought their scintigraphy results from
external centers. 
      There are differences between adults and children
regarding the cholecystectomy indications and results.
While cholecystectomy is frequently performed due

to acute inflammation in adults, the main reason for
cholecystectomy in pediatric patients without
inflammation signs is the prophylactic removal of
gallbladder stones [7, 9]. In recent years, large series
in which cholecystectomy was performed in the
presence of biliary dyskinesia, diagnosed by advanced
scintigraphic investigations, have been published [8,
10, 11]. However we haven't enough detecting
technology for biliary dyskinesia diagnosis but all of
our cases have symptomatic gallbladder stone. 
      Conventional cholecystectomy is performed
through the open technique using a subcostal or
midline incision; however, extended hospital stay and
prolonged wound healing are inevitable in open
procedures [4]. Since 1987, the year when it was first
performed on an adult patient; laparoscopic
cholecystectomy has been increasingly used in
gallbladder pathologies [12]. In 1991, laparoscopic
cholecystectomy was reported to be safe and effective
to use in pediatric patients for the first time [13, 14].
After that date, laparoscopic cholecystectomy has
become a standard method implemented in children.
Moreover, laparoscopic cholecystectomy can also be
performed through the single-incision laparoscopic
surgery technique despite the need for longer time and
difficulty of the manipulation of the anatomical
structures [15]. Notwithstanding, the 4-port
laparoscopic cholecystectomy is considered as the
gold standard for treatment of gallbladder pathology
[16]. It is recommended that if there is need for the
transition from open method to the single-incision
method, the performer should transit to laparoscopic
cholecystectomy first, and then start using the single-
incision technique [16]. In the present series, all
patients were intervened using the 4-port technique. It
is possible to use small-diameter tools; however, large
ports are still essential for extraction of both clip
appliers and the gallbladder. Similar to the process in
adults, the pediatric laparoscopic cholecystectomy is
completed with dissection of the gallbladder of the
liver bed through identification of the Calot’s triangle
and subsequent binding of the cystic duct and the
cystic artery. However, it should always be kept in
mind that the biliary system can vary from patient to
patient in the pediatric group just like in the adults [3].
In the present study, one patient had cystic artery
variation. 
      Bile duct injury is a frequently reported
complication of cholecystectomy in adult patients [3,
9]. However, the bile duct and cystic canal junction
can be easily observed in children by exposing the
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Calot’s triangle during binding the cystic canal. The
presence of stone in the bile duct is another problem.
Although intra-operative cholangiography can be
performed in such cases, it is not always a necessity,
since this situation is relatively rare. None of our
patients needed intra-operative cholangiography
during laparoscopy. Postoperative endoscopic
retrograde cholangiopancreatography has been
suggested to be performed following laparoscopic
cholecystectomy in patients in whom such a situation
is suspected [3, 9]. If the surgical team encounters
difficulties related to previous cholecystitis (e.g.
bleeding, perforation of the gallbladder), they may use
the alternative of open procedure; however, the open
technique was not necessary for any of our patients
[9]. 

Conclusions

      In conclusion, as adult population the gallbladder
diseases requiring surgery is increasing in childhood.
Nonetheless this laparoscopic cholecystectomy
procedure can be applied easily in a wide age range.
Laparoscopic cholecystectomy is an efficient method
for gallbladder pathologies with the advantages it
provides in children and surgeons should be
encouraged to perform laparoscopic cholecystectomy.
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