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Abstract

Introduction:  There is limited specialist facility and lack of data on gallstone and laparoscopic 
cholecystectomy (LC) in children locally and in the region. With one government children hospital 
in Nepal, specialist service is far from adequate. Utilizing existing facilities to provide service is 
the need. We analyzed 14 years data to look in to the safety of LC in children provided by general 
surgeons in a general teaching hospital with conventional LC instruments used for adults.

Methods: This descriptive review included children up to 14 y of age who had cholecystectomy 
during 14 y period from 2002 to 2015. Data on sex, age; clinical and ultrasonography findings; risk 
factors for gallstone; types of surgeries; bile duct injury, would infection and in-hospital mortality 
were analyzed. 

Results: There were 61 children, 0.8% of total 7469 cholecystectomy during 14 years study period. 
Average age was 9 years and females were 56 (84%). Out of 58-attempted LC, 56 were completed 
successfully. All children had history of right upper quadrant pain. Two presented with acute 
calculous cholecystitis. We did not find associated risk factors for stones. There was no bile duct 
injury. One wound infection occurred in LC converted to open. In-hospital mortality was nil. 

Conclusion: Cholelithiasis and cholecystectomy in children was low at 0.8% of total. With 3.4% 
conversion, no bile duct injury, no hospital mortality LC was safely provided by general surgeon in 
a general hospital using conventional facility.

Keywords: General surgeons; General teaching hospital; laparoscopic cholecystectomy in children; 
Safety profile.

Introduction 
Prevalence of gallstones (GS) in children is low at 0.15-
2%, one tenth of adults.1-3 Traditional practices of open 
cholecystectomy (OC) is increasingly replaced by 
laparoscopic cholecystectomy (LC). Literature is scarce 
on natural history and management of GS in children who 
have some specific risk factors for GS, like ‘hemolytic 

disease (in up to 20-30%), congenital anomalies, and use 
of Ceftriaxone’.4,5

Locally and in the region, we lack published data on GS and 
LC in children. With only one government children hospital 
in Nepal, need to plan to utilize existing facilities and 
human resource to serve the need of children. The LC for 
adult is widely practiced and can be expanded for children 
without added expense of pediatric LC equipments. 
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This 14 years review aim to generate evidence on feasibility 
and safety of LC for children utilizing existing resources 
of general surgeons and conventional instruments used 
for adult LC in general hospital. Thus we aim that health 
planners and service providers can expand services for 
children and do not wait for ideal situation of having 
adequate ‘specialists pediatric surgeon and facility’.

Methods

We reviewed 14 years’ data from January 2001 to December 
2015 on laparoscopic cholecystectomy in children at Patan 
Hospital, Patan Academy of Health Science (PAHS), Nepal. 
Patan Hospital policy defines age up to 14 years as children. 
Ethical approval was obtained from the institutional review 
committee of PAHS. Patient charts were retrieved based on 
information from operation room register, computer data 
base from pathology and discharge office. Data on age, 
gender, risk factors for gallstones (hemolytic anemia, total 
parenteral nutrition or use of Ceftriaxone), complications of 
GS (cholecystitis, cholangitis, pancreatitis), USG findings, 
types of surgery (LC, OC, LC converted to OC), surgical 
complications (bile leak, bile duct injury, wound infection), 
in hospital mortality and histopathology findings were 
recorded in pre-designed datasheet. Technique of LC in 
children is briefed in discussion section. Microsoft Excel 
was used for descriptive analysis. 

Results

There were 67 children who had cholecystectomy during 
14 years period from 2001 to 2015. Six children had 
cholecystectomy performed as completion surgery for 
choledochal cyst and were excluded. Remaining 61 cases 
(0.8% of total 7469) were reviewed. 56 (84%) were 
females. Male female ratio was equal in young children. In 
older age group of 10 to 14 year, females were 88%, (Table 
1). Number of children with GS and LC increased over the 
years during the study period, (Table 2). 

There were 56 LC and five OC. Out of 58 attempted LC, 
56 (96.6% of 58) were successfully completed and two 
were converted to OC due to difficult dissection. Two OC 
were for acute calculus cholecystitis and one was parents’ 
choice. All children had history of right upper quadrant 
pain. Two intraoperative cholangiogram (IOC) performed 
for dilated common bile duct and difficult dissection were 
normal, (Table 3). 

There was no pancreatitis, cholangitis or associated 
risk factor of GS. There was no bile duct injury during 
surgery. One wound infection occurred in LC converted to 

OC. It healed after dressing. Histopathology reported no 
malignancy, (Table 3). In hospital mortality was nil.

Table 1. Age and sex distribution of Children (n=61) 
who underwent cholecystectomy during 2001-15

Age Total Female 
(%)

Male 
(%)

2-14 y 61 50         
(82) 11    (8)

2-9 y 10 5           
(50) 5     (50)

10-14 y 51 45         
(88) 6     (12)

Table 2. Yearly distribution of cholecystectomy in 
children (n=61) from year 2001-15

Year Cholecystectomy

Total Children

N OC* LC**

7469 61 5 56

(0.8%) (8%) (92%)

2001-06 
(1st 5 y) 2562 11 2 9

2007-11 
(2nd 5 y) 2506 28 2 26

2012-15 
(3rd 4y) 2401 22 1 21

*Two elective LC converted to open due to adhesion, 2 
were acute (LC was not attempted), 1 was parents choice.

**58 LC were attempted of which 56 (97%) completed 
successfully. 
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Table 3. Clinicopathological features of children (n=61) who had cholecystectomy during 2001-15

Clinicopathological features N %

Demographic features Male 11 18

Female 50 82

Average age in years (range 2 y to 14 y) 9

Presentation RUQ pain 61 100

RUQ pain, fever, leucocytosis (acute cholecystitis)                    2 3

USG findings Single stone in GB 15 25

Multiple stone in GB 46 75

Types gall bladder stones Pigment 34 56

(as per operation notes) Mixed 14 23

Not mentioned 13 21

Surgery performed LC attempted 58 92

   LC successful 56 97

   LC to OC* 2 3

OC** 5 8

Complication, Bile duct injury 0 0

Outcome of surgery Wound infection*** 1 3

In hospital mortality 0 0

Histopathology Acute on chronic cholecystitis 2 3

Chronic cholecystitis 59 97

RUQ= right upper quadrant, GB= gall bladder, USG= ultrasonography, LC= laparoscopic cholecystectomy, OC= open 
cholecystectomy

*converted from LC to OC due to adhesion.

**out of five, two for to acute cholecystitis, one parents’ choice, two LC to OC. 

***occurred in one LC to OC, wound infection healed after dressing.
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Discussion

Our findings of low incidence of 0.8% (61 out of total 7469) 
cholecystectomy for GS in children is in line with published 
literatures that GS is uncommon in children than we observe 
in adults.1,2,4 Specific risk factors for stone formation, for 
example hemolytic disease, are reported in children unlike 
idiopathic stones in adults.4-6 We looked into the charts of 
children who had LC for the history of hemolytic anemia 
and laboratory reports of peripheral blood smear reports for 
possible hemolytic cause. There was no such association 
of presence of hemolytic disease and GS. At our hospital 
we do not routinely perform blood investigation to look for 
hemolytic disease unless there is suggestive clinical history 
of anemia, splenomegaly and blood transfusions. We also 
did not find predisposing factors of TPN, premature birth 
in this series. Spontaneous resolution of gallstones occurs 
in some children, for example, ‘Ceftriaxone’ induced 
cholelithiasis.4 We did not find such predisposing factors 
in our series.

From the operation notes, we observed that surgeons had 
documented visual inspection for types of stones, (Table 
3). Pigment stones were most common (51%), followed by 
mixed stones (21%), similar to published reports.7 In this 
series, 28% of operation notes had no mention of type of 
stones. Better documentation is needed.

Incidentally found silent gallstones in children have low 
complication rate, except, when there is associated sickle 
cell disease, and spherocytosis. Hemolytic disorders have 
increased risk of developing pigment stones ranging from 
4% in infancy to as high as 80% after the age of 30 years. 
These children frequently develop complications (biliary 
pain, acute cholecystitis, and choledocholithiasis) within 3 
to 5 years of diagnosis of GS.8-10 

Increased detection of stones due to wider use of USG 
combined with introduction and acceptance of minimally 
invasive surgery is one possibility of increase in LC. This 
was also seen in our series with increase in LC over the 
years, (Table 2). Biliary symptoms with no stones detected 
on conventional abdominal USG may benefit from 
endoscopic USG.11

Natural history of GS in children is not well documented. 
In younger children, both sexes are equally affected, 
but girls outnumber boys later at adolescence. We had 
similar observation, (Table 2). Asymptomatic stones are 
less common in children and cholecystectomy is often 
recommended in fit children with known risk factors.4,9,12-14 
Our institutional policy is to generally operate on 

symptomatic cholelithiasis. Similar to published reports, we 
do not recommend routine intraoperative IOC because the 
incidence of common bile duct stones is low in children.15 
Our hospital policy is to perform IOC in selected cases 
when there is altered liver function test or USG findings 
suggestive of common bile duct stones.16,17

Pathological evidence of chronic cholecystitis was reported 
in 59 (97% of 61) and two (3%) had acute cholecystitis. 
This suggests most GS in children present with symptoms, 
as reported by other studies.13,14 All children in this series 
had history of RUQ pain and possible inflammation of 
gallbladder as reflected in histology findings of chronic 
cholecystitis. We had two (3%) acute calculous cholecystitis 
presenting with RUQ pain, vomiting, fever, leucocytosis. 
Unlike in adults, expectant management of gallstone with 
history of RUQ pain is not recommended in children due 
to long life expectancy and associated pathology. Like in 
adults, day care and single incision laparoscopic surgery 
is become popular in children.18,19 This study provides 
baseline information on clinical profile of GS in children 
locally. 

Similar to adults in our hospital practice, we used 4-ports 
technique for LC in children. Two 10 mm ports were at 
umbilicus and epigastrium; and two 5 mm ports on right 
upper abdomen. Low pressure pneumoperitoneum of 
8-10 mmHg was established by open technique via 10 
mm umbilical port. This port was used for camera and to 
retrieve gall bladder specimen. 

We do not routinely use retrieval bag due to cost. When 
required, for example, in suspected malignancy or gall 
bladder perforation, we use condom or cut ‘thumb’ of 
gloves. Depending on surgeon’s preference either zero or 
30 degree 10 mm diameter telescope was used through 
umbilical port. The 2nd 10mm port in epigastrium was 
the working port for dissection using 45cm long 5 mm 
diameter curved forceps. Lateral 5 mm port was used for 
retraction and medial 5 mm port to maneuver gall bladder 
using 5 mm diameter atraumatic grasper. Double action 10 
mm diameter clip applicator and titanium clips are used to 
secure cystic duct and artery, unlike our practice in adults 
of suture ligation ducts and artery without clips.20 

At Patan hospital, we have been providing general 
anesthesia and general surgical services to children since 
the inception of hospital six decades ago. With only one 
government pediatric hospital in our country of 33 millions, 
the desirable specialist pediatric surgeons and expensive 
specialized laparoscopic instruments for children remains 
a distant dream. Situation may be similar in this region and 
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in other resource constrain developing countries. Still, we 
should use available logistics and human resources so that 
the children should not be deprived of LC services.

Limitation of this study may be small sample size and 
retrospective data. Prospectively designed study with bigger 
sample size may better answer the questions of associated 
hemolytic disease in children with gallstones our context 
and complications of LC. We had wound infection in 3% 
(1 of 61) in a case of LC to OC. As per hospital protocol 
we use single dose Cefazoline for preoperative antibiotic 
prophylaxis in gallstone surgery. However, this has been 
modified now to no prophylaxis in low risk LC (without 
cholangitis, pancreatitis, choledocholithiasis) after our 
earlier controlled trial and recent meta-analysis showing 
no benefit of prophylaxis.21,22 There was no bile duct 
injury or in hospital mortality in this series. Laparoscopic 
cholecystectomy was safely provided to children using 
conventional instruments used for adults by general 
surgeon in general public hospital.

Conclusion

Cholelithiasis and cholecystectomy in children was 
uncommon at 0.8% of total cholecystectomy. With 3.4% 
conversion, no bile duct injury and zero in-hospital 
mortality, laparoscopic cholecystectomy was safely 
provided to symptomatic children by general surgeons 
using conventional laparoscopic instruments available for 
adults in a general public hospital.
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