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Introduction: Laparoscopic cholecystectomy (LC) is well accepted as the standard chole­
cystectomy only in adult patients. However, the advantages of LC over open cholecystectomy have 
never been proved in pediatric patients because the number of pediatric cholecystectomies is limited 
as well as the faster ability of pediatric patients to resume their normal activity. 

Material and Method: Retrospective study of 42 pediatric cholecystectomies (laparo­
scopic cholecystectomy (n = 8) (LCs), open cholecystectomy alone (n = 8) (OCs) and open cholecyst­
ectomy concomitant with splenectomy (n = 26)(0Cs + S)) done in Siriraj University Hospital, 
Bangkok, Thailand between 1992 and 2000 was conducted. 

Results: Statistical comparison revealed that LC was superior to OC in regard to diet 
resumption. LCs resumed soft diet on 1.38 days, whereas OCs and OCs + S could resume soft diet on 
3.38 and 3.35 days respectively. The average length of hospitalization following LCs was signifi­
cantly shorter than OCs' and OCs + S' ones (3.00 vs 8.38 and 4.85 days respectively). There was 
no morbidity and mortality in LCs, whereas two OCs and three OCs + S had complications. 

Conclusion: In this preliminary study, laparoscopic cholecystectomy is a preferred method 
of cholecystectomy in children because it has a shorter post-operative interval of diet resumption and 
shortens hospitalization with minimal morbidity. However, this study has a limited number of patients 
and further study is still required to conclude the benefits of LC. 
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In children, cholecystectomy is quite a rare 
operation because the number of children who have 
gall stones is limited. Previously published literature 
which compared laparoscopic cholecystectomy and 
traditional cholecystectomy were mainly conducted 
in adult patients. Only a few published studies, con­
fined only to pediatric populations, had enough 
patients to elucidate the advantages of laparoscopic 
cholecystectomy and most of the series had less than 
60 cholecystectomy cases. 

Although these advantages were clearly 
demonstrated in adults, laparoscopic cholecystec­
tomy has been questioned in children because chil­
dren recover from any abdominal operations faster 
than adults. Much of the literature revealed that 
laparoscopic cholecystectomy decreased pain and 
ileus after surgery and shortened hospitalization in 
the pediatric age group. However, these studies were 
conducted without any comparison with the tradi­
tional cholecystectomy(! -6). Therefore, the aim of 
this study was to investigate the certain advantages 
of laparoscopic cholecystectomy compared to the 
traditional cholecystectomy in children. 

MATERIAL AND METHOD 
This was a retrospective study of 42 chil­

dren under the age of 16 who had cholecystectomy 
done in Siriraj University Hospital, Bangkok, Thailand 
between March 1992 and November 2000. The 
authors collected data: indications of cholecystec­
tomy, underlying diseases, investigative findings, 
operative techniques of cholecystectomy, intraopera­
tive findings, post-operative dates of resuming oral 
fluid and oral diet, post-operative length of hospi­
talization, complications and pathological findings 
from the medical records. 

Laparoscopic cholecystectomy was attempted 
on nine patients. Unfortunately, one laparoscopic 
cholecystectomy failed from bleeding and converted 
into open cholecystectomy. According to this study, 
this case was classified as the "open cholecystec­
tomy" group. Six patients had splenectomy done 
before cholecystectomy was planned. Another 26 
patients had open cholecystectomy concomitant 
with splenectomy. In order to rule out the effects of 
splenectomy procedure on the post-operative out­
come of cholecystectomy, the patients were separated 
into three groups (laparoscopic cholecystectomy 
alone (n = 8) (LCs), open cholecystectomy alone (n = 
8) (OCs) and open cholecystectomy concomitantly 
combined with splenectomy (n = 26)(0Cs+ S)) and 

the outcomes of each group were compared. The 
differences of the post-operative intervals to resume 
oral fluid, soft diet, and the post-operative length of 
hospitalization were statistically evaluated by the 
Student's t test. The statistical significance was p 
value< 0.05. 

RESULTS 
Eight consecutive laparoscopic cholecyst­

ectomies (LCs) were compared with 8 open chole­
cystectomies (OCs) and 26 open cholecystectomies 
concomitant with splenectomy (OCs + S). 

In all groups, thalassemia was the most 
common underlying disease leading to gall stones 
which required cholecystectomy. Symptomatic gall­
stone was the main indication of cholecystectomy in 
LCs as was OCs. In the open cholecystectomy con­
comitant with splenectomy, cholecystectomy was 
mainly conducted to remove asymtomatic gall­
stones. The information of underlying diseases and 
indications of cholecystectomy are revealed in 
Table 1. 

Forty of all 42 cases revealed gall stone(s) 
in the ultrasonographic finding of gall bladder. One 
case of OCs had acalculous cholecystitis and one 
case of OCs + S had only bile sludge. Common bile 
duct dilatation was found in four patients, two in the 
OCs group and the other two in the OCs + S group. 
Two cases of OCs+S were suspected to have bile 
duct stones by pre-operative ultrasonography. Intra­
operative cholangiogram was performed in one LCs, 
one OCs, and three OCs + S respectively. Each LCs 
and OCs who required an intraoperative cholangio­
gram, had no bile duct stone. Of three OCs + S 
patients who had intraoperative cholangiogram 
done, one case with a history of obstructive jaundice 
had a normal cholangiogram, whereas, the other two 
showed questionable intraoperative cholangiograms. 
From these two cases, bile duct stone was missed in 
one case and a retained common duct stone was 
found later, whereas, the common bile duct was 
explored and no bile duct stone was found in another 
one. Drains were inserted in two OCs and one OCs 
+S. 

All LCs had no complications and the 
average intervals to resume oral fluid and soft diet 
were 1.13 and 1.38 days respectively. LCs had more 
advantages than OCs and OCs + S; LCs could 
resume earlier oral fluid (p < 0.05) and an earlier 
soft diet (p < 0.05) than the OCs and OCs + S. The 
average post-operative length of hospitalization of 
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Table 1. The information of underlying diseases and indications of cholecystectomy. 

LCs OCs OCs+S 
(n = 8) (n = 8) (n=26) 

Male I Female 4/4 2/6 11115 

Age± SD (years) 10.4±4.1 9.3 ± 5.7 8.8± 3.0 

Weight± SD (Kgs) 29.8 ± 9.0 26.5 ± 18.6 21.7±5.1 

Underlying diseases 
Thalassemia 
Hereditary spherocytosis 
Miscellaneous 

Splenectomy before cholecystectomy 

Indication of cholecystectomy 

' Uncomplicated cholecystectomy 
Asymtomatic gall stone 
Abdominal pain with jaundice 
Abdominal pain without jaundice 
Interval cholecystectomy 

Complicated cholecystectomy 
Acute cholecystitis 
Acute cholangitis 
Asymtomatic CBD stone 
Obstructive jaundice 
Miscellaneous 

* 2 thalassemia with AIHA 
** No underlying disease 

7 
0 
I** 

4 

0 
3 
3 
I 

I 
0 
0 
0 
0 

5 
0 
3*** 

2 

I 

3 

I 
0 
0 
0 
1**** 

24* 
2 
0 

0 

17 
3 
I 
2 

0 
I 
I 
I 
0 

*** Included acute myeloblastic leukemia, delayed development caused'· Staphylococcal liver abscess S/P drainage 
**** Source of pyogenic Staph liver abscess (2 months) 

LCs was 3.00 days which was statistically signifi­
cantly less than OCs and OCs + S. Fifteen per cent 
of all open cholecystectomies (5/34) had complica­
tions. Two OCs patients had post-operative compli­
cations. One had post-operative sepsis and the other 
required prolonged enteral feeding from severe 
malnutrition. Three OCs + S also had some morbi­
dity. One each developed paralytic ileus, acute cho­
langitis and retained common duct stone. The 
average intervals to resume oral fluid and soft diet 
of the OCs were 2.63 and 3.38 days respectively 
compared to the average intervals to resume oral 
fluid and soft diet of OCs + S which were 2.42 and 
3.35 days respectively. These data indicated that 
concomitant splenectomy had a minimal effect on 
the recovery period of open cholecystectomy. 

In order to answer the question whether 
the slower ability to resume oral diet was due to the 

higher complication rates of OCs and OCs + S, all 
patients who had any post-operative complications 
had to be excluded. When all complicated patients 
were excluded, it was found that the average inter­
vals to resume oral fluid and oral diet of OCs and 
OCs + S were 2.17, 2.83 and 2.17, 3.09 days res­
pectively, which were all statistically more signifi­
cant than LCs. The data revealed that open chole­
cystectomy (whether combined with splenectomy or 
not) had a slower recovery. This phenomenon did 
not belong to the higher complications but from the 
procedure itself. 

Average post-operative lengths of hospi­
talization of LCs, OCs and OCs + S were 3.00, 8.38 
and 4.85 days respectively. When all complicated 
cases were excluded, average post-operative length 
of hospitalization of LCs, OCs and OCs + S were 
3.00, 5.33 and 4.43 days respectively. LCs required 
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Table 2. Post-operative results and complications. 

LCs OCs OCs + S 
(n = 8) (n = 8) (n = 26) 

Postoperative interval to resume diet 
All cases (mean± SD) (days) (n = 8) (n = 8) (n =26) 
Liquid diet 1.13 ± 0.35 2.63 ± 1.30* 2.42 ± 2.28* 
Soft diet 1.38 ± 0.52 3.38 ± 1.69* 3.35±2.21* 

Uncomplicated cases (mean± SD) (days) (n = 8) (n= 6) (n = 23) 
Liquid diet 1.13 ± 0.35 2.17 ± 0.98* 2.17 ± 2.06* 
Soft diet 1.38 ± 0.52 2.83 ± 0.98* 3.09 ± 2.09* 

Length of hospitalization 
All cases (mean± SD) (days) 3.00 ± 0.76 8.38 ± 5.95* 4.85 ± 2.88* 
Uncomplicated cases (mean± SD) (days) 3.00 ± 0.76 5.33 ± 1.63* 4.43 ± 2.48* 

Complications (n =0) (n= 2) (n = 3) 

Prolonged enteral feeding 0 I 0 
Sepsis and febrile neutropenia 0 I 0 
Paralytic ileus 0 0 
Postoperative cholangitis 0 0 
Retained CBD stone 0 0 

* p < 0.05 comparing to corresponding data of LCs group 

less post-operative hospitalization than OCs and 
OCs + S with statistical significance. The details of 
post-operative results of each category are classified 
in Table 2. 

DISCUSSION 
Cholecystectomy is not a common opera­

tion in paediatric populations. Although much of the 
literature emphasizes the advantages of laparoscopic 
cholecystectomy which include a less painful post­
operative period with a faster recovery and a shorter 
hospitalization, there has been no comparison with 
the standard cholecystectomy( 1 ,4,5, 7). 

In the present study, statistical comparison 
showed that LC was superior to OC in regard to diet 
resumption. LC patients resumed oral fluids and a 
soft diet on 1.13 and 1.38 days respectively, whereas 
OCs and OCs + S could resume oral fluids on 2.63 
and 2.42 days and tolerated a soft diet on 3.38 and 
3.35 days respectively. In our study, LCs had the 
same percentage of acute cholecystitis compared to 
OCs. It implied that the faster post-operative diet 
resumption of LC was derived from the procedure 
itself and not from its less complicated condition. 
OCs and OCs + S had more complication rates than 
LCs. In order to answer whether the faster intervals 

to resume diet of LCs might be derived from its 
lower complication rate, further detailed study is 
needed on all uncomplicated cases. It was found that 
LCs still resumed a soft diet faster than OCs and 
OCs + S (1.38 vs 2.83 and 3.09 days respectively) 
when five cases who had complications were ex­
cluded. Faster diet resumption of LCs was also 
revealed in Lugo-Vicente's series(8). 

In the present study, the mean length of 
hospitalization of all cases after LCs was signifi­
cantly shorter than OCs and OCs + S (3.00 vs 8.38 
and 4.85 days respectively). Some arguments were 
raised that it might be the effect of higher compli­
cation rates of OCs and OCs+S. When all compli­
cated cases of OCs (n=2) and OCs + S (n=3) were 
excluded, it was found that the average length of 
hospitalization of uncomplicated cases after LCs 
was significantly shorter than that of OCs and OCs 
+ S (3.00 vs 5.33 and 4.43 days respectively). These 
data indicated that LC was superior to OC in regard 
to length of stay which was the same as previously 
published in comparative studies(8-12). Although 
the average operative cost per LC was significantly 
more expensive than for OC, the ultimate cost of 
LC was significantly less than OC, because the total 
period of hospitalization was much shorter(9,10). 
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Laparoscopic cholecystectomy decreased 
pain after surgery. The average post-operative paren­
teral analgesia required for LC was significantly Jess 
than for oc(9,10). 

When LC was first introduced for chole­
cystectomy in children, it was contraindicated to 
remove the gall bladder with complications of cho­
lelithiasis such as common duct obstruction and 
gallstone pancreatitis( 4). At that time, an intraopera­
tive cholangiography and a procedure to explore the 
common bile duct and to remove CBD stone during 
LC were difficult. Until endoscopic retrograde cho­
Jangiopancreatography (ERCP) in children had been 
developed, LC could be performed although chole­
docholithiasis was suspected (a dilated CBD noted 
on ultrasound, elevated alkaline phosphatase, ele­
vated total bilirubin of more than 5 mg/dL, history of 
pancreatitis, choledocholithiasis detected on ultra­
sound, either singly or in combination). These 
patients should undergo ERCP to confirm whether 
CBD stone was present and endoscopic sphinctero­
tomy and stone extraction could be accomplished, 
before LC was planned(8, 11, 12,13). 

Because ERCP in children also requires 
general anesthesia, the single-stage, intraoperative, 
combined laparoscopic-endoscopic approach has 
been developed to manage cholecysto-choledocho­
lithiasis(3,14). Bile duct stone was treated by intra­
operative endoscopic retrograde sphincterotomy. If 
complete clearance of the ductal stones was not 
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achieved endoscopically, two alternative strategies 
were available: management by Japaroscopic trans­
cystic common duct stone extraction05) or an addi­
tional post-operative endoscopic procedure(3,14). 
Routine intraoperative cholangiography is not an 
essential part of laparoscopic cholecystectomy in the 
presence of an efficient and safe ERCP service06). 

In the present study, 9 laparoscoopic cho­
lecystectomies were attempted, however, one had to 
be converted to open cholecystectomy from uncon­
trolled bleeding. This patient eventually had a good 
outcome. There was no major morbidity or morta­
lity in the LC group. OCs and OCs + S had much 
higher complication rates. One OC had post-opera­
tive sepsis and another one required prolonged 
enteral feeding. One each of OC +Shad post-opera­
tive paralytic ileus, post-operative cholangitis and 
retained common duct stone respectively. Although 
the indications of cholecystectomy of LCs and OCs 
were nearly the same, LCs had a lower complica­
tion rate. Laparoscopic cholecystectomy was more 
successful because of its low intraoperative or post­
operative complications(2,4,5, 7,9, 1 0). 

In this preliminary study, laparoscopic cho­
lecystectomy is a preferred method of cholecystec­
tomy in children because it qecreases ileus after 
surgery, shortens hospitalization with a minimal 
complication rate. However, this study has a limited 
number of patients and further study is still required 
to conclude the benefits of LC. 

(Received for publication on April 24, 200 I) 
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