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Abstract

Background: Chronic liver diseasesin the pediatric age
group are rather acommon problem with minimal symptoms
yet carries the risk of considerable morbidity and even mor-
tality, especialy in developing countries. Chronic liver diseases
are diagnosed if clinical or laboratory data of liver dysfunction
persist for more than six months.

Aimof Sudy: Our study aimed to evaluate the gall bladder
ultrasonographic changes in children with chronic liver diseases
in comparison to healthy children in Children Hospital Ain
Shams University Hospital.

Material and Methods: This study included one hundred
twenty-five children, including one hundred chronic liver
disease patients (62 males and 38 females) and twenty-five
healthy children as controls. The age ranges from 0.25 to 18
years. All children underwent clinical assessment, |aboratory
investigations and gall bladder ultrasonography.

Results: The mean gall bladder anterior wall thicknessin
patients with gallstonesis significantly higher than healthy
controls (p-value=0.006). The means of both fasting volume
and contraction index were lower in patients with gallstones
compared to both patients without gallstones and healthy
controls yet they were statistically insignificant. The mean
gall bladder anterior wall thickness in patients without gall-
stones is higher than healthy controls yet it was statistically
insignificant.

Conclusion: Chronic liver disease in the pediatric age
group is associated with gall bladder sonographic changes.
Gall bladder anterior wall thickness was the most significant
risk factor for the development of gallstonesin children with
chronic liver disease.
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Introduction

GALL stones are found in 10-20% of the genera
adult population while in chronic liver disease,
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thereis 1.2 to 5-fold increase in the frequency
compared with the general poulation [1] . Gall
Bladder (GB) and common bile duct stones have
been increasingly diagnosed in the pediatric age
group [2] . European studies in pediatric patients
showed that the overall prevalence of 0.13to 1.9%
of gallstone disease in children up to 18 years of
age [3]. The widespread, safety and feasibility of
abdominal sonography led to an increase in the
frequency of diagnosis of cholélithiasis and other
gall bladder disordersin the pediatric age group
[4]. Gall bladder stones are classified into choles-
terol, pigment and mixed stones according to their
chief constituents [5].

Chronic liver diseasesin children arerelatively
common disorders with minimal symptoms but
long-term risk of significant morbidity and mortal-
ity, particularly in developing countries. They are
defined by the continuity of clinical or biochemical
evidence of hepatic dysfunction for longer than
six months [6] . Cirrhosis increases the possibility
of gallstones formation. Also, the incidence of
gallstone disease increases with the severity of the
hepatic disorder. However, most cases are asymp-
tomatic. When symptoms arise, morbidity and
mortality are much higher than in non-cirrhotic
cases [7].

Gallstones are seen in 33-46% of cases with
cirrhosis. Also, their occurrence is proportional to
the duration and severity of the liver disease.
Gallstones formation in hepatic patients might be
attributed to autonomic neuropathy which accom-
panies advanced cirrhosis. This neuropathy leads
to gall bladder impaired function as well as dys-
motility of the sphincter of Oddi [g].

The aim of this study isto evaluate the gall
bladder ultrasonographic changesin children with
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chronic liver diseases in comparison to healthy
children in Children Hospital Ain Shams University
Hospital.

Material and M ethods

The Ain Shams University Ethical Committee,
Cairo, Egypt, approved the study. All methods used
in this study were approved by the Institutional
Review Board (IRB) of the same university. In-
formed consent using language (Arabic dialect)
was obtained from the caregivers of al participants.
Parents were provided with a description of the
potential benefits, the voluntary nature of the study,
their right to withdraw without consequences, and
the confidentiality of the information collected.

Sudy type:
Thisis acomparative cross-sectional case-
control study.

Patients:

All subjects were recruited from Pediatric Hepa-
tology Clinic Children Hospital Ain Shams Uni-
versity Hospital. The study was performed from
June 2018 to June 2019.

The present study included 125 children aged
from four monthsto 18 years. They were subdivid-
ed into two groups. Group I: 100 patients with
chronic liver disease. The etiology of chronic liver
diseasein the patients (Gl) isshown in (Table 1).
Group |1 included 25 healthy age and sex-matched
children to serve as a control group.

Methods:
All patients were evaluated with:

Full history taking with particular emphasis on
sex age, at the onset of symptoms, duration and
etiology of liver disease as well as symptoms of
chronic liver disease (jaundice, bleeding tendency,
hematemesis, melena, abdomina distension, en-
cephal opathy and pruritis). Thorough clinical ex-
amination was carried out with anthropometric
measurements including weight, height and Body
Mass Index (BMI). Full clinical examination with
aspecial emphasis on abdominal examination for
signs of chronic liver disease and portal hyperten-
sion (jaundice, collateral circulation, fetor hepati-
cus, edema of the lower limb, spider naevi, ascites,
pamar erythema, liver size and consistency and
splenic size).

The following investigations were done for all
participants: Complete Blood Count (CBC), retic-
ulocyte count, complete liver function tests and
lipid profile (serum cholesteral, triglycerides, LDL
and HDL).

Ultrasonographic examinations: We used color
Doppler ultrasonographic machine (GE, Logiq 9,
using a 5SMHz convex probe). All children were
examined twice, the first time while fasting for six
to eight hours and the second time 30-60 minutes
after ingestion of afatty meal. All were examined
in supine, oblique and left lateral decubitus posi-
tions. Multiple views of the Gall Bladder (GB)
were achieved at different imaging planes.

The ultra-sound findings include: Measurement
of the thickness of the anterior wall of the GB Fig.
(1), comment on the presence of sludge or lithiasis
Fig. (2), the presence of varicesin the GB wall as
detected by the serpentine shape of the intra-mural
vessels and by the venous flow using pul se duplex
and color Doppler imaging, measurement of the
GB, length (L) in longitudinal axis, width (W) and
height (H) in axial axis were done Fig. (3). The
Fasting Volume (FV) was calculated. V=r/6 (L X
W X H). The constant r/6 was reduced to 0.52
according to Dodds formula. The Residual Volume
(RV) was calculated using the same measurements
taken after ameal. The Contraction Index (Cl) was
calculated from the formula:

FV-RV

Cl %= X 100

[=Y)

The contractility was classified as abnormal if
less than 50%.

Satistical methods:

The collected data was revised, coded, tabulated
by using the Statistical Package for Social Science
(SPSS; Version 20.0. Armonk, NY: IBM Corp).
Student t-test and Wilcoxon Rank Sum test were
used to assess the statistical significance of the
difference between the two groups. Ranked Spear-
man correlation and Chi-square tests were used to
evaluate the strength of association between every
two variables among each group. The probability
of error at 0.05 was considered significant.
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Fig. (1): Sonographic image of the gall bladder showing
thickened anterior wall of the gall bladder.

Results

The patient group (Group 1) included 100 pa-
tients with chronic liver disease recruited from
Pediatric Hepatology Clinic Ain Shams University.
They were 62 males and 38 females. Their ages
ranged from 0.25 to 18 years with amean of 8.8 £5
years. Table (1) showsthe etiology of chronic liver
disease in our series. The patients were classified
according to modified Child-Pugh classification
(Pugh et al., 1973) into class A: 74 patients (74%),
class B: 24 patients (24%), and class C: 2 patients
(2%). They were further classified according to
the presence of gallstones by abdominal ultra-
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Fig. (2): Sonographic image of the gall bladder showing stones
within.

Fig. (3): Sonographic image of the gall
bladder at both fasting and post
prandial status showing normal
contractility.

sonography into cases with gallstones (Group 1a).
They were 14 patients (14%); nine males and five
females, and (Group 1b) cases without gallstones
including 86 patients (86%) included 53 males and
33 females. There were no significant differences
between both patients groups (Group 1a and 1b)
and controls (Group 2) as regards demographic
data and anthropometric measurements. The mean
GB anterior wall thickness and the mean residua
volume were higher in gallstone group 1a compared
to non-stone group 1b; however, the difference did
not reach statistical significance. Besides, the
means of fasting volume and contraction index
were lower in group 1a compared to group 1b, yet
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again the difference did not reach statistical signif-
icance (Table 2). We found the mean GB anterior
wall thickness in group lawith gallstonesis sig-
nificantly higher than healthy controlsin group 2
(2.44%1.43 versus 1.24+0.37; p=0.006) (Table 3);
however, it was comparable between patients with-
out stonesin group 1b and controlsin group 2
(Table 4). The contraction index was lessin the
gall stones group la compared to controls yet; the
difference did not reach statistical significance.
We found that anterior wall thickness was the most
significant risk factors for the development of
gallstones in children with chronic liver disease.

Table (1): The etiology of chronic liver disease in the studied
patient.

Table (4): Comparison between patients without gall stones
(G1b) and controls (G2) as regards ultrasound
measurments.

Glb G2 p-

Parameter (N=86)  (N=25)  value

GB anterior wall thickness (mm) 179156 1.24+0.37 0.101
GB length at fasting condition (cm) 4.89+1.34 490141  0.963
GB length after meal (cm) 3.63+1.08 3.7£1.33 0.732
GB width at fasting condition (cm) 2.03+0.71 2.19+0.53  0.209
GB width after meal (cm) 1.35+0.54 1.38+0.44 0.615
GB height at fasting condition (cm) 1.93+0.73 2.07+0.67 0.357
GB height after meal (cm) 123+0.45 1.23+045 0977
Fasting volume (ml) 11.9+10.2 12.76£8.46 0.338
Residual volume (ml) 4149 3.82%4.09 0.668
Contractility index % 62.5+20.7 69.18+14.82 0.229

Diagnosis Number (100)

Hepatitis C virus 27
Autoimmune hepatitis 10
Congenital hepatic fibrosis

Chronic liver disease (unknown etiology)

Progressive familial intra-hepatic cholestasis

Portal vein thrombosis

Wilson disease

Glycogen storage disease

Neonatal hepatitis

Sclerosing cholangitis

Budd Chiari syndrome

Criggler Najar syndrome

Gall bladder stones (without underlying liver disease)
Other causes
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Table (2): Comparison between patients with gall stones (G1&)
and patients without gall stones (G1b) as regards
ultrasound measurements.

Gilb Gla p-

Parameter (N=86)  (N=14) value

GB anterior wall thickness (mm) 179156 2.44%£143 0.074
GB length at fasting condition (cm) 4.89+1.34 4.73+2.01 0.367
GB length after meal (cm) 3.63+1.08 4.18+t2.06 0.714
GB width at fasting condition (cm) 2.03+0.71 2.26%1.37 0.973
GB width after meal (cm) 1.35+0.54 1.47+0.74 0.894
GB height at fasting condition (cm) 1.93+0.73 1.85+0.65 0.842
GB height after meal (cm) 1.23+045 143+0.77 0.735
Fasting volume (ml) 11.9+10.2 9.85+10.46 0.361
Residual volume (ml) 4149  719+1111 0.859

Table (3): Comparison between patients with gall stones (G1&)
and controls (G2) as regards ultrasound measur-
ments.

Gla G2 p-

Parameter (N=14)  (N=25) vaue

GB anterior wall thickness(mm)  2.44+143  1.24+0.37 0.006
GB length at fasting condition (cm) 2.73+2.01 4.90+1.41 0.558
GB length after meal (cm) 4181206 3.7£133 0.626
GB width at fasting condition (cm) 2.26£1.37 2.19+0.53 0.545
GB width after meal (cm) 147+0.74 1.38+0.44 0.922
GB height at fasting condition (cm) 1.85+0.65 2.07+0.67 0.32

GB height after meal (cm) 143+0.77 123+0.45 0.781
Fasting volume (ml) 9.85+10.46 12.76%8.46 0.14

Residual volume (ml) 7.19+¥11.11 3.82£4.09 0.922
Contractility index % 20.39+30.93 69.18+14.8 0.144

Discussion

Gall bladder diseases and gallstones are uncom-
mon in infants and children but recently have been
progressively diagnosed, mainly due to the frequent
use and feasibility of abdominal ultrasonography
[91. In the present study, the patient group included
100 patients with chronic liver disease; there were
14 patients (14%) having gallstones as diagnosed
by abdominal ultrasonography. Our study aimed
to evaluate the gall bladder ultrasonographic chang-
esin children with chronic liver diseasesin com-
parison to healthy children in Children Hospital
Ain Shams University Hospital. In line with our
results, Dooki et al., [10] found in his study con-
ducted upon 66 children with gall stones that the
most common predisposing factors of cholelithiasis
were hemolytic diseases, hepatobiliary diseases
and cystic fibrosis. Aswell, Karami et a., [11]
stated that hemolytic diseases, hereditary blood
disorders, and cirrhosis were among the main
causes of cholelithiasisin children. Also, Zhang
et a., [12] conducted a study on the prevalence of
gallstone disease in Chinese patients with liver
cirrhosis. They enrolled 90 compensated cirrhotic
patients (Child-Pugh A), 180 decompensated cir-
rhotic patients (Child-Pugh B,C) and 300 controls.
The study confirmed the high prevalence of chole-
lithiasisin liver cirrhosis (23.7%) and the preva-
lence of gall stonesin decompensated cirrhotic
patients was higher than that of the compensated
patients (p<0.001). Similarly, Conte et al., [13]
conducted a study to evaluate the frequency of
gallstones and related risk factorsin alarge series
of patients with cirrhosis. They reported that cir-
rhosis per se represented a major risk factor for
gallstone formation whose prevalence (29.5%) and
incidence were far higher than reported in a general
population from the same area. Aiming at finding
the risk factors for developing stones in our cohort,
we compared patients with gallstones to patients
without gallstones as regards various demographic,
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clinical, laboratory and ultrasound measurements
of gall bladder. In this paper we concentrated on

ultrasound measurements. In the present study, the
anterior wall thickness was higher in gallstone
group compared to non-gallstone group but the
difference did not reach statistical significance,

yet it was highly significant in gallstone group in

comparison to controls (p=0.006). Also, the anterior
wall in patients group was significantly thicker
(p=0.046) when compared to the healthy children.

In line with our findings, Zamir and Qurratulain

[14] found a highly significant thicker anterior wall

in patients with gall stones than those without
gallstones in the decompensated group of cirrhotic
patients (p<0.001). In addition, Zhang et a., [12]
found that increased thickness of gall bladder (4mm

or more) is an important risk factor for occurrence

of gallstones among patients with chronic liver
disease. Similarly, Buzaset al., [15] conducted a
study to compare gall bladder emptying in patients
with chronic hepatitis C and in those with HCV

related cirrhosis. They found a highly significant
thicker anterior wall in patients with chronic liver
disease when compared to healthy controls.

In alarge proportion of patients who have
gallstones by Cong et al., [12] abnormalitiesin gall
bladder emptying are observed. Decreased motility
of the gall bladder |eads to incomplete emptying
of bile, as evidenced by larger fasting and residual
volumes. The resulting biliary stasis facilitates the
development of cholesterol crystals within the gall
bladder and the agglomeration of these crystals
over time. Excess cholesterol isthen incorporated
within the sarcolemmal plasma membrane of the
gall bladder smooth muscle cell, with decreased
membrane fluidity, impaired contractility and im-
paired relaxation as a result were observed by Cong
et a., [16] . In the present study, also the mean
fasting volume of the gall bladder was less and the
mean residual volume was more in the gallstones
group compared to non-gallstones group. Also,
contraction index was less in the gallstones group
compared to the group without stones; however,
the difference did not reach statistical significance.
Shaker et a., [17] found no significant difference
among patients with gallstones in comparison to
patients without gallstones regarding fasting vol-
ume. They found a significant increase in postpran-
dial volume among patients with gallstonesin
comparison to patients without gallstones regarding
residual volume (p<0.05). Jazrawi et al., [18] proved
that impaired or delayed gall bladder emptying is
implicated in gallstone formation by providing the
time necessary for the precipitation of cholesterol
crystals.
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In the present study, there was no significant
difference between patients with gallstones and
patients without gallstones regarding the severity
of chronic liver disease as assessed by the modified
Child-Pugh classification (p=0.157). Zhang et al .,
(8] found that the frequency of gallstonesincreased
in relation to the severity of liver dysfunction, in
compensated cirrhotic patients (Child-Pugh A) it
was 11 % and in decompensated cirrhotic patients
(Child-Pugh B,C) it was 43% with a significant
trend (p<0.001). The difference between our results
and this study may be due to the small number of
Child C patientsin our study (2%). Most of our
patients were having well-compensated liver dis-
ease. In the present study, there was no significant
difference between patients with gallstones and
patients without gallstones regarding the duration
of the illness (p=0.358). Zamir and Qurratulain
[10] found a highly significant difference between
patients with gallstones and patients without gall-
stones in the decompensated group regarding the
duration of the hepatic cirrhosis ( p<0.001). Again,
this difference could be due to the short duration
of disease in our patient group.

Conclusion:

Chronic liver disease in the pediatric age group
is associated with sonographic gall bladder changes.
The anterior wall thickness was the most significant
risk factors for the development of gallstonesin
children with chronic liver disease.
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