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Cholelithiasis in children 16 years and below in Basrah: Epidemiological and

Clinical study
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ABSTRACT

Background: Although compared with adults, cholelithiasis (or gallstone disease) is unusual in infants,
and in children but it is certainly not rare. Gallstones currently are being recognized in children with
increased frequency therefore, it should be studied more carefully in our locality as it represents a
significant health problem.

Method: This is a retrospective hospital based study of children with gall stones aged 16 years and below
who were admitted to the surgical wards of five major hospitals in Basrah city, during the period from
first of January 2007 to 30" June 2012. Then children were studied for demographic criteria, past history,
clinical presentation, hospitalization, and the treatment approach.

Results: The total number of the study population included in this study was 95children, the mean age of
them was 11.7+ 3.6 years (Range: 9 months - 16 years) and the male to female ratio was (1:1.4). The
majority of the patients 46 patients (78%) were symptomatic at the time of diagnosis, while only 13
patients (22%) were asymptomatic, and the reported symptoms were: abdominal pain, fever, nausea,
vomiting, and jaundice. Sickle cell disease (SCD), Thalassemia major and hereditary Spherocytosis were
three major types of hemolytic disease that predisposed children to gallstones.

Conclusions: Sickle cell disease was the major predisposing factor and responsible for 59.3% of gall stone
in this study, while Thalassemia and hereditary Spherocytosis were reported less frequently (6.8% and
1.7% respectively). No reported risk factor was seen in 32.2%. Surgery was performed for most of the
patients; types of surgical approach were either open cholecystectomy (with or without splenectomy) or
laparoscopic cholecystectomy.
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INTRODUCTION

Ithough compared with  adults,

cholelithiasis {or gallstone disease} is

unusual in infants, and in children but
it is certainly not rare.*? Gallstones (GS) are
relatively uncommon in blacks (except in
Sickle cell disease), exceptionally common in
selected groups of native Americans (especially
the Pima Indians) and Hispanics, and frequent
occurrence in white. Gallstones currently are
being recognized in children with increased
frequency, whether this increase in diagnosis is
related to an increase in frequency of the disease
or an increase recognition because of
widespread use of ultrasonography (U/S) for
abdominal complaints is unclear.® The
incidence currently is reported to be 0.15% to
0.22% in children. In comparison, cholelithiasis
is recognized in approximately 10% in adults.™
Studies from Europe have shown an overall
prevalence of gallstone disease of 0.13% to
0.2% in children.>® In Japan, the prevalence of
gallstone disease was reported to be less than
0.13% of children.”’In India a prevalence of
0.3% was reported.®! Gallstones are either
cholesterol gallstones (pure or mixed) or
pigmented stones (black or brown).*
Etiologically, they are hemolytic (20% to 30%),
non-hemolytic (40% to 50%), or idiopathic
(30% to 40. P The clinical presentation of
pediatric cholelithiasis is usually age dependant,
and the most accurate diagnostic tool is
ultrasonography which can detect stones, as
small as, 1.5 mm.>'? Recently, laparoscopic
cholecystectomy has become the treatment of
choice in the surgical management of children
with cholelithiasis.*® The aim of this study is
to show the demographic characteristics of
children with cholelithiasis in Basrah, and to
determine  the  clinical characteristics,
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predisposing factors and management of
cholelithiasis in children in Basrah city.

PATIENTS AND METHODS

This is a retrospective hospital based study of
children with gall stones aged 16 years and
below who were admitted to the surgical wards
of five major hospitals in Basrah city (Al-Sader
teaching hospital, Al-Basrah Maternity and
Children Hospital, Basrah Child Specialty
Hospital, Basrah General Hospital, and Al-
Mawani General Hospital), during the period
from first of January 2007 to 30™ June 2012. It's
important to say that many clinical data were
missing from patient's case sheets, including
clinical reports, investigations and information
about risk factors. This was the major limitation
in the current study. Diagnosis of gallstones was
based on ultrasonography finding of echogenic
foci that produced acoustic shadowing in the
gallbladder. Patients with bile sludge were
excluded from the study. The total number of
the study population included in this study was
59 children, they were divided into 3 age groups
1, 2 and 3 which were represent patients who
were <5 years, 6-10 years, and 11-16 years old
respectively. Then children were studied for
demographic criteria, past history, clinical
presentation, hospitalization, and the treatment
approach. The data were analyzed using
Statistical Package for Social Sciences (SPSS)
version 17.0 and a P-value of < 0.05 was
considered statistically significant.!*"

RESULTS
As shown in (Table-1), the frequency of
children with gallstones increased with

increasing age, it's clear that the majority of
patients were aged more than 10 years old
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which were 39 (66.1%). The mean age of the
study population was 11.7 + 3.6 years (Range: 9
months - 16 years), the mean age of females
was 11.2 + 4 years while the mean age of males

was 124 + 2.9 vyears with no significant
difference between the mean age of males and
females (P value = 0.222). The male to female
ratio was (1:1.4).

Table 1. Distribution of the study population according to demographic characteristics

Age Sex Total
(years) Male No. (%) Female No. (%) No. (%)
<5 2(8) 3(8.8) 5(8.5)
6-10 4 (16) 11 (32.4) 15 (25.4)
11-16 19 (76) 20 (58.8) 39 (66.1)
Total 25(100) 34(100) 59(100)

=2.170df=2 P-value=0.338

According to residency, 33 patients (55.9%)
were from Basrah districts, while 29 patients
(44.1%) were from Basrah city centre. The

reported symptoms were: abdominal pain, fever,
nausea, vomiting, and jaundice, this is shown on
Figure (1) .
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Fig 1. Clinical presentation of patients with gallstones

As shown, in (Table-2), in all age groups and in
both sexes, the majority of patients were
symptomatic at the time of diagnosis. Generally
46 patients (78%) were symptomatic, while only

13 patients (22%) were asymptomatic. No
significant difference was found between
symptomatic and asymptomatic  patients
regarding age and gender.
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Table 2. Distribution of clinical presentation according to gender and age groups

Symptomatic Asymptomatic P value
Age Group
No. % No. %
<Syears 4 80 1 20
0.147
11-16 years 33 84.6 6 15.4
Total 46 78 13 22
Gender
Male 19 76 6 24
I 0.498
Female 27 79.4 7 20.6

Sickle cell disease (SCD), Thalassemia major
and hereditary Spherocytosis were three major
types of hemolytic diseases that predisposed to
gallstones disease.

Figure (2) shows that among children with
gallstones who were aged 11-16 years, 22
(56.4%) of them had sickle cell disease, while
14 (35.9%) had no risk factor. 5.1% and 2.6%
had Thalassemia and hereditary spherocytosis

respectively. In patients who were aged 6-10
years, 10 (66.7%) had sickle cell disease, 3
(20%) had no reported risk factor and only 2
(13.3%) had Thalassemia. Finally, those
patients who were aged 5 years and below, 3
patients (60%) had sickle cell disease in
comparison with 2 (40%) who had no reported
risk factor.
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Fig 2. Distribution of gallstones risk factors according to age
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On studying the distribution of gall stones risk factors according to gender, no significant statistical

difference was reported, as shown on, (Table-3).

Table 3. Distribution of gallstones risk factors according to gender

Male Female Total
Risk Factors P-value
No. % No. % No. %
None 6 24 13 38.3 19 32.2 0.248
SCD 17 68 18 52.9 35 59.3 0.245
Thalassemia 1 4 8.8 4 6.8 0.630"
Spherocytosis 1 4 0 1 17 0.424"
Total 25 100 34 100 59 100

* Fischer Exact Test was used for analysis

The diagnosis of gallstones in all cases was
based on ultrasonography. Forty one patients
(69.5%) had signs of chronic calculus
cholecystitis, while only 4 patients (6.8%) had
signs of acute calculus cholecystitis, and 14
patients (23.7%) had normal gallbladder
containing gallstones. Among children who had
single gall stone in ultrasonography, 90% had
no risk factors, while only 2.6% of those with
multiple gallstones had no risk factors with a

high significant statistical difference (p< 0.001).
84.6% of children who had multiple gallstones
were suffering from sickle cell disease, while
only 10% of patients with a single stone on
ultrasound scan had sickle cell disease with a
highly significant difference (P value < 0.001).
No significant difference was noted between
number of gallstones and thalassemia or
spherocytosis.

Table 4. Distribution of risk factors according to number of gallstones

Number of gallstones
Risk factor Single Multiple Total P value
No. % No. % No. %
No risk factor 18 90.0 1 2.6 19 32.2 <0.001*
Sickle cell disease 2 10.0 33 84.6 35 59.3 <0.001*
Thalassemia 0 0 10.2 4 6.8 0.289*
Spherocytosis 0 0 1 2.6 1 1.7 0.661*
Total 20 100 39 100 59 100

* Fisher Exact Test was used for analysis

All patients with multiple gallstones had
Thalassemia or hereditary Spherocytosis, while
none of those with single gallstone had
Thalassemia or Spherocytosis. Surgery was
performed for most of the patients; types of
surgical  approach  were either  open
cholecystectomy (with or without splenectomy)

or laparoscopic cholecystectomy. (Table-5),
displaying types of treatment in study
population and mean duration of hospitalization
for each type of treatment, it shows clearly that
there was a significant difference between
duration of hospital stay and type of treatment
(P value < 0.05).
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Table 5. Types of treatment in study population and mean duration of hospitalization

for each type of treatment

Hospital stay .
Type of treatment No. % (days) I\(/I deé(‘jlz)n I(:\;Zni(; P- value
Mean + SD y y
Conservative 7 11.9 23+22 1 1-7
Laparoscopic cholecystectomy 24 40.7 3.1+2.04 2 1-9
i <0.05

Open cholecystectomy with 19 322 6.2+ 201 7 3.11
Splenectomy

Open cholecystectomy without 9 15.2 543 4 511
Splenectomy

Total 59 100.0

DISCUSSION

Cholelithiasis (Gallstone disease) is relatively
uncommon in infants and children. However
many studies had shown an increasing number
of children presented with gallstones,*® this is
might be due to increase detection of this
condition by wide availability  of
ultrasonography for children and infants. ! But
it may be a true increase in the reported cases
due to certain etiologies that have became more
prevalent in recent years particularly chronic
hemolytic diseases. Gallstones can occur in all
age groups including infants (below the age of
one year). In the present study (66.1%) of
patients were aged 11-16 year. This may be
explained partly by increased incidence of
gallstones in patients with chronic hemolytic
disease with increasing age. This finding also
can partly be explained by the time at which
cholesterol saturation in the bile increases. In
this study, more than half of patient were from
Basrah districts (55.9%), this may be explained
by that most patients with chronic hemolytic
disease in rural areas, where the marriage
between relatives is more. In Al-kwathers study
(2004) in Basrah, the consanguinity rate was
significantly higher among parents of patients
with Thalassemia and sickle Thalassemia
(69.9%).1° The current study showed that the
chronic hemolytic diseases were the most
common predisposing factor for cholelithiasis, it
accounts for 67.8% of patients. This result was
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less than what was reported in Saudi Arabia, in
which the percentage of chronic hemolytic
disease was 83.3%.1"*) But it is consistent with
the results of Wesdorp's et al study in which
hemolysis accounted for almost 60%."! Another
study in Canada (2010)*" in which chronic
hemolytic diseases accounted for 44% only. In
the current study, about one third of patients
(32.2%) were with no obvious risk factors for
gallstones (idiopathic gallstones), while in Saudi
Arabia, ™ and Amsterdam, ©' the idiopathic
gallstones in children were reported to be (6.9%
and 23% respectively). Patients who were
suffering from gallstones without having
specific risk factor were reported in many
studies done in Italy, Canada, and India, those
patients represented about 52.5%,52% and
77.3% respectively.['131% These differences in
percentages may be explained by the differences
in the study populations and the differences in
the documentation systems in different
countries. It's important to mention that obesity,
as a risk factor, was not included in the analysis
of this study because of missing data, this result
in over-estimated percentage of idiopathic
gallstones. In the present study more than half
of patients (59.3%) had sickle cell disease,
which is prevalent disease in Basrah city, this is
less than what was reported in study of Saudi
Arabia’® In the present study (60%) of
children who were aged 5 years and below had
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sickle cell disease, and the percentage of the
children with gallstones who had sickle cell
disease increased with increasing age. This
percentage is more than what was reported by
Wesdorp and Schweizer studies, which was
ranged from 20% to 30% of patients.>) The
total parenteral nutrition (TPN), chemotherapy,
malignancy is a risk factors for gallstones but
were not seen in any patient in this study. In this
study, the majority of children with gallstones
were symptomatic (78%), this result was more
than that reported by other studies in Italy
(64.7%) and Canada (49.5%).l*"**! This may be
explained partly by the absence of routine
radiological screening by ultrasound for patients
with haemoglobinopathies. In this study, most
of symptomatic children presented with
abdominal pain (93.4%), followed by nausea
and vomiting (56.5%), fever was reported in
(6.5%) of patients. These findings were
consistent with that of Schweizer study.!*"!
Ultrasonography remains the most sensitive
examination in diagnosis of gallstones in
children as in adults.’Y] The findings of this
study regarding ultrasound scanning were
consistent with results of other studies.® 22 %3
This may be explained by that most of
gallstones  remain  asymptomatic  until
complications develop. In this study 88.1%
were treated surgically which is a definitive
treatment of gallstones.**'% From the total
patients 40.7% were treated by laparoscopic
cholecystectomy, with mean duration of stay in
hospital 3.1 days, this duration was less that
shown by another study in Saudi Arabia in
which the mean duration was 5.9 days.*®
Laparoscopic cholecystectomy is confirmed to
be a safe treatment for  pediatric
cholelithiasis.*®! It has advantages of being less
invasive with lower morbidity and mortality and
shorter hospital stay over conventional open
cholecystectomy.!*! While open
cholecystectomy was done for 47.4%, 32.2%
patients of them were subjected to simultaneous
splenectomy for hypersplenism, the mean of
hospital stay was 6.2 days. The conservative

treatment used in patients with acute calculus
cholecystitis, and some patients may be due the
refusal of child's parents for surgical
interventions.

CONCLUSIONS

In conclusion this study found that sickle cell
disease was the most frequent predisposing
factor of cholelithiasis in children in Basrah,
and the majority of children with cholelithiasis
were symptomatic at time of diagnosis. This
study also confirms that patients treated with
laparoscopic cholecystectomy had less duration
of hospital stay than those treated with open
cholecystectomy.

REFERENCES

1. Debray D, Gauthier F.
Cholelithiasis in infancy: A study of 40 cases. J
Pediatr 1992; 122: 385-391.

2. Jawad AJ, Kurban K, El-Bakry A, Al Rabeeah A,
Seraj

Pariente D,

K. Laborascopic cholecystectomy the
treatment of choice for cholelithiasis in infancy
and childhood, Ann Saudi Med 1997;17:410-412.

3. Klar A, Branski D, Akerman Y. Sludge ball,
pseudolithiasis, cholelithiasis and
choledocholithiasis from intrauterine life to 2
years: 13 - years follow up. ] Pediatr
Gastroenterol Nutr 2005; 40: 477-480.

4. James AO. The gall bladder and bile ducts: In
Neill J, Grosfeld J, Foukal EW, Goran AG
(editors). Principle of pediatric surgery. 2nd ed.
2004. pp: 645-647.

5. Wesdorp I, Bosman D, de Graaff A, Aronson D,

Blij F, Clinical

presentations and predisposing factors of

vander Taminiau J.
cholelithiasis and sludge in children. J Pediatr
Gastroenterol Nutr 2000; 31: 411-417.

6. Palasciano G, Portincasa P, Vinciguerra V,
Velardi A, Tardi S, Baldassarre G, et al.
Gallstone prevalence and gallbladder volume
in children and adolescents: an epidemiological
ultrasonographic survey and relationship to
body mass index. Am J Gastroenterol 1989; 84:
1378-1382.

7. Nomura H, Kashiwagi S, Hayashi J, Kajiyama
W, Ikematsu H, Noguchi A, et al. Prevalence of
gallstone disease in a general population of
Okinawa, Japan. Am J Epidemiol 1988; 128: 598-
605.

91



MIJBU, Vol.33, No.2, 2015

8. Kaechele V, Wabitsch M, Thiere D, Kessler AL,
Haenle MM, Mayer H, et al. Prevalence of
gallbladder stone disease in obese children and
adolescents: influence of the degree of obesity,
sex and pubertal development. J Pediatr
Gastroenterol Nutr 2008; 42: 66-70.

9. Oddsdottir M, Pham T, Hunter ]J. Gallbladder
and the Extrahepatic biliary System. In:
Brunicardi FC, Andersone DK, Billiar TR,
Dunn DL, Hunter JG, Matthews ]B( editors).
Schwartzs Principles of surgery, 9t ed. USA:
MC Graw Hill puplisher; 2010. pp 1132 - 1148.

10. Conlon K. The gall bladder and bile ducts. In :
Williams NS, Bulstrod CJ ,Connell RP (editors).
Baily&Loves Short practice of surgery, 25t ed.
UK: Hodder Arnold Puplisher; 2008. PP 1111-
1121.

11. Schweizer P, MP, Kirschner H]J.
Pathogenesis and  symptomatology  of
cholelithiasis in childhood. Dig Surg 2000; 17:
459-467.

12.Poddar U, Thapa BR, Bhasin DK, Prasad A,
Nagi

Lenz

B, Singh K. Endoscopic retrograde
cholangiopancreatography in the management
of pancreatobiliary disorders in children. J
Gastroenterol Hepatol 2001; 16: 927-931

13.Chan S, Currie J, Malik AI, Mahomed AA.
Pediatric cholecystectomy: shifting goalposts in
the laparoscopic era. Surg Endosc 2008; 22: 1392-
1395.

14. Hill AB. A short textbook of medical statistics,
11t ed. London; Edward Arnold. 1988.

15. Al-Kwather AK. Socioepidemiological Study of
thalassemia in Basrah. M Sc thesis, University
of Basrah 2004.

16. Al-Mulhim AS, Abdulatif MM, Ali AM.
Laparoscopic cholecystectomy in children with
sickle cell disease. Saudi J Gastroenterol 2006;
12: 130-134.

92

17.Corte C D, Falchetti D, Nebbia G, Calacoi M,
Pastore M, Francavilla R, et al. Management of
cholelithiasis in Italian children: A national
multicenter study. Word J Gastroenterol 2008;
14: 1383-1388.

18.Bogue CO, Murphy AJ, Gerstle JT, Moineddin
R, Daneman A. Risk factors, Complications,
and Outcomes of Gallstones in Children: A
Single- center Review. J of pediatric
Gastroenterology and nutrition 2010; 50: 303-
308.

19.Deepak J, Agarwal P, Bagdi RK, Balagopal S,
Madhu R,
cholelithiasis and laparoscopic management: A

Balamourougane P. Pediatric

review of twenty two cases. ] Minim Access
Surg. 2009; 5:93-96.

20. European Medicines Agency - Special Topics -
children.  Available at-
http/www.ema.europa.europna.eu/ema/index,

accessed in Oct 15, 2012.

21.Lotfi M, Keramati P, Assadsangabi R,
Nabavizadeh SA, Karimi M. Ultrasonographic
assessment of the prevalence of cholelithiasis

Medicines for

and biliary sludge in beta-thalassemia patients
in Iran. Med Sci Monit 2009; 15; 398-402.

22.Rief S, Sloven DG, Lebenthal E. Gallstones in
children. Am J Dis Child 1991; 145: 105-108.

23.Holcomb GW Jr, Holcomb GW 3r,
Cholelithiasis in infants, children
adolescents. Pediatric Rev 1990; 11: 268-274.

24.Prasad H, Poddar U, Thapa BR, Bhasin DK,
Singh K. Endoscopic management of post

and

laparoscopic cholecystectomy bile leak in a
child. Gastrointest Endosc 2000; 51: 506-507.



