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Abstract

The advances of imaging studies have led to the recognition of
cholelithiasis in infancy and childhood with increasing frequency. This
study includes twenty eight children with cholelithiasis managed at the
Surgical Departments of Ain Shams University Hospital, Cairo and Arabian
Oil Company Hospital Saudi Arabia over the past 4 years. Their ages
ranged from 1 to 12 years. Twelve children suffered from predisposing
disorders: eight had gall stones in association with hereditary spherocytosis
and underwent cholecystectomy during the course of splenectomy while
four premature babies were treated with total parenteral nutrition (TPN)
prior to the diagnosis of cholelithiasis and showed spontaneous stone
resolution within 1 year. Sixteen children had idiopathic gall stones:
twelve of them underwent open cholecystectomy (in addition to
cyctogastrostomy for pancreatic pseudocyst in one of them), while four had
laparoscopic cholecystectomy (LC). Follow up period ranged from 3
months to 4 years. We highlight the importance of nonoperative treatment
of childhood cholelithiasis in selected patients aiming at spontaneous stone
resolution and the advantages of applying laparoscopic cholecystectomy
(LO) in children.

Introduction and 0.22% [2). However, this disorder is
CHOLELITHIASIS is relatively infre- being more recognized with improvement
quent in infancy and childhood with an of imaging studies. Over the last two dec-

average prevalence between 0.13% [1) ades, the proportion of idiopathic gall
493
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stones (i. e. without recognized aetiology)
has increased up to 80% of childhood
cholelithiasis while the incidence of
stones resulting from hemolytic discases
has diminished to 20% or less [3&4].
Other risk factors include positive family
history, total parenteral nutrition (TPN),
extensive ileal resection, prolonged fast-
ing and chronic illness such as cystic fib-
rosis [1]. This study reports the manage-
ment and follow up of twenty eight
children with cholelithiasis treated at Ain
Shams University Hospital, Cairo and
Arabian Oil Company Hospital, Saudi
Arabia over the last 4 years,

Patients and Methods

Over the last 4 years, twenty eight
children with cholelithiasis were managed
at Ain Shams University Hospital, Cairo
and Arabian Oil Company Hospital, Sau-
di Arabia. There were 18 males and 10 fe-
males. Their ages at the time of diagnosis
ranged from 1 year to 12 years.

The children were divided into three
groups according to the presence of poten-
tial risks of gall stone formation. The
first group included 8 children with gall
stones in association with hereditary
spherocytosis, and second group (4 pa-
tients) were treated with TPN prior to di-
agnosis of cholelithiasis while the third
group (16 patients) showed no specific
risk factors (idiopathic gall stones). Each
group was reviewed as regards age, sex,
.diagnostic modalities and lines of treat-

ment. The follow up period ranged from 3
months to 4 years.

The data of the first group are present-
ed in table (1). Patients showed no symp-
toms related to cholelithiasis, but the diag-
nosis was established by routine
abdominal ultrasound before splenectomy.
All patients showed radioopaque stones on
plain x-ray. The 8 patients underwent chol-
ecystectomy during the course of splenec-
tomy. Chemical analysis showed that all

stones are pigment ones.

The second group of patients included
4 children who were born prematures, and
received TPN in the course of treatment of
necrotizing enterocolitis at an age ranging
from 2 to 4 months. Their data are present-
ed in table (2). The children were asymp-
tomatic with respect to gall bladder dis-
ease. The diagnosis of gall stones was
initially made at an age between 1 & 2
years by ultrasound examination done for
other pathology. The gall stones were ra-
diolucent on plain x-ray. The 4 children
were treated nonoperatively.

The data of third group are presented in
table (3). All patients (except no. 4 & 12)
presented with intermittent abdominal pain
and tenderness, maximally felt in the right
upper abdominal quadrant. Gall stones
were diagnosed by ultrasound examination
(Fig. 1 a,b) however, they were radiopaque
in 3 patients only (no. 2,3&4). Patient
no. 4 presented with acute cholecystitis
and a gall bladder mass which proved to
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Table (1): Data of Patients With Cholelithiasis and Hereditary Spherocytosis
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Pt. No. Sex Age Presentation Diagnosis Operation Follow-up
&Outcome

1 M 07 yrs. Sibling of a father with uUs Simultaneous 3.5yrs
hereditary spherocytosis  plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

2 M 5.5yrs.  Sibling of a father with us Simultaneous 2.5 yrs
hereditary spherocytosis  plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

3 F  63/12yrs.  Sibling of a father with Us Simultancous 1.5yrs
hereditary spherocytosis  plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

4 M 4 yrs. Sibling of a father with us Simultaneous 1S5 yrs
hereditary spherocytosis plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

S F 5 vrs. Sibling of a father with us Simultaneous 1.5 yrs.
hereditary spherocytosis plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

6 M 4 y1s Sibling of a father with Us Simultaneous lyr
hereditary spherocytosis piain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

7 M 57/12yrs. Sibling of a father with Us Simultaneous 1yt
hereditary spherocytosis  plain X-Ray  Splenectomy & Asymptomatic
Asymptomatic Cholecystectomy

8 M 6 yrs. Sibling of a father with Us Simultaneous 6 mon.
hereditary spherocytosis  plain X-Ray  Splenectomy & Asymptoinatic
Asymptomatic Cholecystectomy

R
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be hydrops of the gall bladder (Fig. 2 a, b,
). Patient no. 12 presented with recurrent

nrmar ahdamsi 3 i i
upper abdominal pain and epigastric mass,

which proved to be a pancreatic pseudo-
cyst by ultrasound and CT examination
(Fig. 3 a,b). The first 11 patients of this
group were treated with open cholecystec-
tomy. In patient no. 12, a cystogastrosto-
my was added for the pancreatic pseudo-

conic cholecystectomy

cvuct
VPiC L

cyst,
(LC) was performed for patients no. [13,
i4, 15 & 15] with several technical
modification [5 & 6].

and lanarog
ana :iapares
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Technique:

was placed in a supine Trendelenburg po-
sition. A nasogastric tube and a urinary
catheter were placed. Pneumoperitoneum
was obtained via a Veress needle intro-
duced through a small incision just inferi-
or to the umbilicus and in the 2 children it

was sufficient to insufflate only 1.5-2 L. to

noladcvianl
bdominal pressure less than

keep the intraa
15 mm Hg. A 10-mm trocar was introduced
followed by placement of the laparoscope

with an attached video camera. Two lateral

Table (2): Data of the Patients with Cholelithiasis Following TPN Administration.

Pt. Sex Age Presentation  Diagnosis Treatment Fate Follow-up
No. } &Outcome
1 F lyr U.T.L us Non-operative Spontaneous resolu- 3 yrs.
with U.S. follow-up tion after lyr. Asymptomatic
2 M 15yrs. Blunt abdomi- us Non-operative Spontaneous resolu- 2 yrs.
nal trauma with U.S. follow-up tion after 9 months Asymptoniatic
3 M 2yrs.  Blunt abdomi- Us Non-operative Spontaneous resolu- lyr
nal pain with U.S. follow-up tion after 6 months  Asymptomatic
4 F L1812yms. UTL US  Non-operative Spontaneous resoiu- iyr
with U.S. follow-up tion after 10 months  Asymptomatic

M



Table (3): Data of the Patients with Idiopathic Call Stones.
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Pt Sex Age Presentation Diagnosis Operation Follow-up
No. &Qutcome
1 M  07yms. Recurrent right upper Us o/C 4 yrs.
abdominal pain Asymptomatic
2 F  0Syrs. Recurrent right upper plain X-Ray o/C 3.5 yrs.
abdominal pain us Asymptomatic
3 M 03 yrs. Recurrent right upper plain X-Ray o/C 2.5 yrs.
. abdominal pain us Asymptomatic
4 M 60yrs. Recurrent right upper Plain X-Ray o/C 2 yrs.
&gall bdominal mass U.S.& choles- Asymptomatic
cintigraphy
1.5yms.
5 F  05yrs. Recurrent right upper us orc Asymptomatic
abdominal pain
1.5 yrs,
6 M 08yrs. Recurrent right upper us o/C Asymptomatic
abdominal pain
1.4/12 yrs.
7 M 06 yrs. Recurrent right upper Us o/C Asymptomatic
abdominal pain
1.3/12.yrs.
8 M 04yrs. Recurrent right upper Us orC Asymptomatic
abdominal pain
1yr
LY F  07yrs. Recurrent right upper uUs o/C Asymptomatic
abdominal pain
1lyr
10 F 06 yrs. Recurrent right upper us oC Asymptomatic
abdominal pain
1limonths
11 M 04 yrs. Recurrent right upper us ore Asymptomatic
abdominal pain
12 M 09yrs. Recurrent right upper Us Cystogastrostomy 10months
& epigastric mass CT & Cholecystectomy  Asymptomatic
13 F  1lyrs. Recurrent right upper us Lc 8 months
abdominal pain Asymptomatic
14 M 10ys. Recurrent right upper us c 6 months
abdominal pain Asymptomatic
15 M  12ym. Recurrent right upper us Lc 5 months
abdominal pain Asymptomatic
16 F  10yms. Recurrent right upper us c 3 months
abdominal pain Asymptomatic
—

O/C : Open cholecystectomy

L/C : Laparoscopic cholecystectomy
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Fig. (la & b): Ultrasound of the gall bladder
showing gall stones (with acoustic
shadow)

2b: Ultrasound of the same patient demon-
strating an evidence of cystic struc-
ture (gall bladder)

Fig. 2a: Plain abdominal X-Ray showing a
gall bladder mass

2¢: Cholescintigraphy of the same patient
showing absent accumulation of
isotope in the gall bladder.
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Fig. 3a: Ultrasound showing a pancreatic
pseudocyst with some debris in the
bottom. It is compressing the kid-
ney below.

3b: CT of the same patient showing a pan-
creatic pseudocyst.
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5-mm ports were put in the right midcla-
vicular line & anterior axillary line 4-6 cm

rgin (ports 1& 2) and

another 10-mm epigastric port (port 3) is
placed 1 cm to the right of the midline half
the distance from the xiphoid to the umbil-
icus (all these sites are more lateral and
caudal than the usual adult sites to facili-

aerning foarcone wora 1
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ports [1 & 2] to hold the fundus of the
gall bladder and Hartmann's pouch in trac-
tion, while a dissecting forceps was intro-
duced through the epigastric port. The cys-
tic duct and artery were identified and
skeletonised by removing the peritoneum

was isolated and transected between two
proximai clips and distal one. The cystic
artery was divided and secured with 2 clips
proximally and a distant one. Intraoperative
cholangiography was not performed 4 chil-
dren as the cystic duct and the common
bile duct were not dilated on US scan, the

stones size was relatively big and there
was no history fj aundice. The gaxl blad-
der was dissected from its bed using elec-
trocautery. The laparoscope was then
moved to port (3) and a grasping forceps
was introduced through the umbilical port
to extract the gall bladder. The gall blad-

der bed was irrigated with saline, the pneu-

nulae were removed. The umbilical fascia
was closed with a vicrvl =uture and afl
skin incisions approx ith subcutic-

ular sutures. The ¢ sceasiric tube was
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removed and the patient was transferred to
the recovery room. The children were kept
in hospital overnight, and a follow up
outpatient examination was done 2 weeks
after the procedure.

Results

The follow up period in this series
ranged from 3 months to 4 years.

The 8 patients of the first group were
followed up for 6 months ta 3.5 years.
They remain asymptomatic regarding the
gall bladder disease (Table 1).

The 4 patients of the second group
showed spontaneous stone resolution on
US examination within 1 year after diag-
nosis. They are still asymptomatic after a
follow up period of 1 to 3 years (Table
2.

On reviewing the 16 patients of the
third group after follow up periods of 3
months to 4 years (Table 3). Fifteen had a
smooth postoperative period and presently
asymptomatic, while the patient who had
cystogastrostomy suffered discomfort in
the immediate postoperative period which
settled on week after the surgery.

Discussion

Although once considered rare in in-
fancy and childhood, cholelithiasis is cur-
rently being recognized with increasing
frequency. This is due to the advent of
ultrasound to detect asymptomatic. gall
stones which used to pass unrecognized.

Also, the 1. C. U. support to prematures
and infants requiring TPN, added a new
group of patienté to the disease profile by
improving their lift expectancy [7].

In our series, the idiopathic stones have
been the majority (16 out of 28, i. e.
57.1%) compared to 80% in other series [3
& 4]. This reflects the current spectrum of
the disease. Two risk factors for gall stone
formation could be detected in our patients,
viz., hereditary spherocytosis and TPN.
Hereditary spherocytosis was found in 8
out of 28 patients (28.6%) compared to
20% in other series [3 & 4]. Other authors
support our data of the predominance of
hereditary spherocytosis over other blood
diseases as a risk factor for cholelithiasis
formation. Iwai et al. [8] reported asso-
ciated gall stones in 43 - 63% of children
with hereditary spherocytosis and 10-37%
in sickle cell anemia, while Chittmittrapap
et al [9] reported 2.3 - 23% of children
with Thalassemia major.

Several reports have observed the asso-
ciation of TPN administration and gall
stones with an incidence between 35 to
44% {10 & 11]. The mechanism is un-
clear, but may be related to alterations in
bile from the amino acid infusions, lack of
enteral feeding with reduction of enterohe-
patic circulation of bile and gastrointesti-
nal dysfunction [12}. This association
was found in 4 children in our series
(14.3%) who had another contributing fac-
tor (prematurity) with decreased bile acid
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output and shortened red blood cell life &
increased bilirubin excretion [13].

In our series, available tests for diag-
nosis included plain abdominal radiogra-
phy, ultrasonography, cholescintigraphy
and CT scan. It was reported that 36-46%
of gall stones in children were radioo-
paque [14], compared to 39.3% in our pa-
tients. However, we still recomrmend per-
forming plain abdominal radiography to
diagrose opaque stones which are less
likely to undergo sponianeous resolution.
In view of the relatively high frequency of
asymptomatic gall stones in our series (12
out of 28, i. ¢. 42.9%), it is our recommen-
dation to perform real time ultrasonogra-
phy for children having risk factors of gall
stone formation, ¢. g. hemolytic anemia
and prolonged TPN administration. Also
it should be a routine investigation for
children with recurrent upper abdominal
pain to detect possible radioopaque
stones. The accuracy of ultrasound to de-
tect gall bladder calculi is reported to be
96% [15}1, compared to 100% in our ser-
ies. Although not commonly used to di-
agnose gall stones, CT scan was per-
formed in one child to diagnose a
pancreatic pseudocyst complicating gall
stones. We also performed cholescintigra-
phy using 99m. technetium labelled im-
minodiacetic acid (IDA) in another child
to confirm the presence of acute cholecys-
titis, being the most sensitive test for that
purpose with a 100% accuracy rate {16].

There is still controversy regarding the
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best policy to treat cholelithiasis in chil-
dren. Our policy is to follow a non opera-
tive treatment for a selected group of chil-
dren with asymptomatic, non calcified gall
stones with careful follow up by ultra-
sound to detect possible spontaneous reso-
lution. This occurred in 4 children in our
series. Other authors advised the same re-
gime with a 12-month observation period
[17 & 18]. On the other hand, we recom-
mend cholecystectomy for asymptomatic
calcified gall stones as no report document-
ed resolution of that type of stones. We
also recommend cholecystectomy for symp-
tomatic gall stones or when complicated
with acute inflammation or pancreatitis
with pseudocyst formation or when gall
stones are associating hemolytic anemia
during the course of splenectomy. Some
surgeons advocate cholecystostomy with
simple removal of stones in the absence of
inflammation of the gall bladder wall, and
applied this technique in hemolytic diseas-
es during the time of splenectomy [14].

In view of the reported recurrence of gall
stones after cholecystostomy [3, 19] we
recommend performing elective cholecys-
tectomy. This operation is tolerated well
by most children and carries a very low
risk. Other therapeutic options to treat gall
stones in adults as oral chenodeoxycholic
acid [20] and the use of concomitant ex-
tracorporeal shock wave lithotripsy
[21,22) are not applicable in infants and
children, due to the small percentage of pa-
tients qualified for this treatment, the long
duration of therapy and the 50% risk of
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recurrent stones in Syears {7]. Percutane-
ous puncture of the gall bladder or intra-
hepatic ducts with subsequent irrigation
of the biliary sludge and stones was de-
scribed in 10 infants and neonates by Par-
ient et al. [23]. However, 4 patients of
that series had cholangitis, comprising a
. high morbidity rate. i

The standard method of gall bladder
removal has been the open cholecystecto-
my through a right subcostal or a right
upper paramedian incision. Perhaps, the
most recent contribution to the manage-
ment of gall bladder disease is laparoscop-
ic cholecystectomy (LC). Several authors
reported the use of LC in children weigh-
ing as little as 20 kg [5, 6, 24]. The
four children who underwent this proce-
dure in our series had the same advantages
already described. in adults, viz., shorter
hospitalization, less atelectasis and ileus,
reduced emotional stress and quicker re-
turn to normal activity. The significance
of these advantages are even greater in
children in that the quick return to home
and school is psychologically beneficial
for both the child and parents. LC is espe-
cially valuable to treat asymptomatic gall
stones in sickle cell patients whose man-
agement is controversial {5]. Some au-
thors advocate routine operative cholan-
giography during L.C to prevent common
bile duct injury and enhance identification
of common duct stones [6, 25]. In our
series, however, we did not perform intrao-
perative cholangiography for the patients

who underwent LC. Our concept coincides
with other authors' recommendation [24,
26] to perform a cholangiography when
preoperative indicators suggest a higher
risk of common bile duct stones, viz.: jaun-
dice, pancreatitis or a dilated common duct.

We stress the point that if bleeding or
concern about bile duct injury prevent safe
LC procedure, the operation should be con-
verted to open cholecystectomy.

It is our recommendation that LC
should be within the grasp of pediatric sur-

‘geons as it is rapidly becoming the proce-

dure of choice for treating cholelithiasis.
Conclusion

The possibility of gall stone disease
should be considered in children with up-
per abdominal pain especially if there are
risk factors e. g. hemolytic blood disease,
prematurity or TPN administration. Infants
with radiolucent stones following TPN ad-
ministration may undergo spontaneous res-
olution and need close follow up. Laparo-
scopic cholecystectomy can be applied for
children having cholelithiasis safely with
less physical and psychological trauma.
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