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ABSTRACT

Background: Echocardiography is the primary imaging modality in pediatric
cardiology it provides excellent structural and functional details in children, also
permits detailed assessment of ventricular size and function. Thickening of both mitral
and aortic valve leaflets are features of established rheumatic heart disease As
documented by world Heart Federation consensus diagnostic criteria for RHD.

Aim and objectives: to determine the normal range of aortic and mitral valve thickness
by transthoracic echocardiography in apparently healthy children from a high
prevalence rheumatic heart disease (RHD) region e.g. overcrowding. Also aortic and
mitral valve thickness in children with elevated ASOT and those with or without
arthralgia.

Patients and methods: A cross sectional study was conducted on 100 children aged 5 -
15 years during the period from October 2020 to April 2021 from pediatric outpatient
clinic of Al-hussien university hospital, they selected by simple random method. They
divided into 2 groups: (Group 1): Apparently healthy children and included 50
children, (Group 2): High risk children who had high ASOT with or without arthralgia
and included 50 children.

Result: Our result documented that, there was statistically significant difference
between both studied groups regarding elevated ASOT, ESR and joint pain, while no
statistically significant difference regarding mitral and aortic valve thickness between
high risk group and normal studied children.

Conclusion: We concluded that, elevated ASOT, ESR and joint pain in high risk
children for rheumatic heart disease (RHD) have no statistically significant effect on
the mitral and aortic valve thickness.

INTRODUCTION valvular heart disease. Studies
systematically using
echocardiographic screening have
shown that the prevalence of RHD

In  developing  countries,
rheumatic mitral stenosis (MS)
remains the most common
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Is significantly underestimated.
Worldwide, it is estimated that
there are 15.6 million cases of
RHD with about 470000 new
cases of acute RF occurring
annually. Approximately 60% of
these patients will develop RHD,
and about 1.5% of these patients
die from complications of the
disease each year (Wunderlich et
al., 2019).

Although the incidence of
rheumatic fever (RF) and the
prevalence of RHD are decreasing

in industrialized countries, a
substantial occurrence of
rheumatic MV disease exists
globally, predominantly in

developing countries where this
condition is the most common
cause of acquired heart disease for
individuals less than 40 years of
age. It is important to make a
diagnosis early in the course of
RHD and to serially assess for
disease progression, worsening
valve disease, for the development
of pulmonary hypertension and to
assess female patients with MS
prior to pregnancy to ensure that
they can safely carry a pregnancy
to term. Medical treatment focuses
mainly on the prevention of RF
(Antunes, 2020).

Echocardiography (Echo) is an
extremely useful, safe and non-
invasive test used for the diagnosis
and management of heart disease.

Echo  studies, which  use
ultrasound, provide anatomic
diagnosis as well as functional
information  we  aimed to
determine the normal range of
aortic and mitral thickness by
transthoracic echocardiography in
apparently healthy children from a
high prevalence rheumatic heart
disease (RHD) region. And also
aortic and mitral valve thickness
in children with high ASOT and
those with arthralgia.

Ethical consideration:

1. A written informed consent
was obtained from parents or
the legal guardians before the
study.

2. An approved by the local
ethical committee was
obtained before the study.
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with respect to the research
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Inclusion criteria:

1. Age between 5-15 years.

2. Both sexes.

3. Apparently healthy children.
Exclusion criteria:

1. Children with congenital heart
disease.

2. Children with
rheumatic heart disease.

known

3. Children with chronic disease.
e.g, Respiratort, GIT and Renal
disease.

PATIENTS AND MATERIALS

A cross- sectional study was
conducted on 100 Egyptian
children and adolescents aged 5-
15 years. All studied adolescents
were selected from pediatric
outpatient clinic at Al-hussien
university hospital from October
2020 to April 2021 by simple
random method. All studied cases
will subject to the following:

1. History taking with stress on:
A. Join pain.

B. Recurrent tonsillitis and
history of tonsillectomy.

2. Clinical
stress on:

A. Vital data
B. Signs of respiratory distress

examinations with

C. cardiac examination.
3. Lab evaluatione.g;

A. ASOT by (Latex
agglutination).
B. ESR 1st hour by (fast

detector).
C. HB by (sysmex XN 330).

4. Transthoracic
Echocardiography: All
children will be submitted to a
complete transthoracic
echocardiography 2D imaging
systems  from  parasternal,
apical, suprasternal and
subcostal views will be taken.

Lastly, Our studied children were
classified into 2 groups

1. Apparently healthy children
include 50 children.

2. Children with elevated ASOT
and those with or without
arthalagia include 50 children.

Statistical analysis:

The collected data will be
tabulated and statistically analyzed
using SPSS program (Statistical
Package for Social Sciences)
software version 26.0, Microsoft
Excel 2016.

Descriptive statistics were done
for numerical parametric data as
meanxSD (standard deviation) and
minimum & maximum of the
range and for numerical non
parametric data as median and 1%
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& 3" inter-quartile range, while
they were done for categorical
data as number and percentage.

Inferential analyses were done
for quantitative variables using
independent t-test in cases of two

independent groups with
parametric data and Mann
Whitney U in cases of two

independent groups with non-
parametric data.

Inferential analyses were done
for qualitative data using Chi
square test for independent
groups. The level of significance
was taken at P value <0.05 is

significant, otherwise is non-
significant. The p-value is a
statistical measure  for the
probability  that the  results

observed in a study could have
occurred by chance.

RESULTS
Our data will be demonstrated in the following tables.

Table (1): demographic characteristics (age and sex) among the

studied groups

Group (1) Group (2)
Age And Sex Groups (No. = 50) (No. = 50) P-value
g No. | % No. | %
Meanzx SD 9.24+ 2.69 10.70x 2.77
Age Median
(years) (10R) 8.95 (6.80 — 11.0){ 11.0 (8.60 — 13.0)|  0.008
Range 5.0-150 5.0-15.0
Female 20 40.0% 27 54.0%
Gender " \rale 30 | 60.0% | 23 | 46.0% | *1°!

SD= standard deviation, IQR= Interquartile range,
- Comparison between groups done by Mann-Whitney U Test and Chi- Square test.

This Table shows statistically
significant difference between
the both groups regarding age

while no difference regarding
Sex.
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Table (2): Comparison between the studied groups regarding
clinical data
Group (1) Group (2)
Clinical data Groups (No. =50) (No.=50) P-value
No. % No. %
] ) No 50 100.0% 20 40.0%
Joint pain Yes 0 00% | 30 | 600% | ~0-001
Recurrent No 50 100.0% 12 24.0% <0.001
tonsillitis Yes 0 0.0% 38 76.0% '
Dvspnea No 50 100.0% 50 100.0% ]
ysp Yes 0 0.0% 0 0.0%
Mean+ SD 91.02+9.78 89.0+ 9.74
Heart rate Median
(Beats/ min.) (I0R) 92.0(88.0-99.0) [91.0(84.0-98.0)| 0.224
Range 68.0 - 105.0 68.0 - 104.0
Mean+ SD 99.78+ 6.0 99.90+ 6.73
Median 100.0 (95.0 -
SBP (mm/Hg) (I0R) 100.0 (95.0 — 103.0) 105.0) 0.718
Range 90.0 - 120.0 90.0 - 120.0
Mean+ SD 70.56+ 5.88 70.70+ 5.95
DBP (mm/Hg) '\g'lele'Qa)n 70.0 (65.0 - 75.0) |70.0 (70.0-75.0) | 0.997
Range 60.0 - 85.0 60.0 - 80.0

SD= standard deviation, IQR= Interquartile range, SBP: Systolic blood pressure, DBP:
Diastolic blood pressure

This table shows statistically
significant difference between
both groups regarding joint pain
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Table (3): Comparison between the studied groups regarding
laboratory data

Group (1) Group (2)
| sborator Bt Groups) o, = 50) (No.=50) | P-value
Y No. | % No. | %
Meanx SD 219.80+ 44.79 377.72+ 141.09
Median 200.0 (200.0 - 330.0 (290.0 -
ASOT (1U/mL) (I0R) 2000) 428.0) <0.001
Range 200.0 — 400.0 220.0 - 800.0
ESR (mm/hr) <10 50 100.0% 13 26.0% <0.001
15t hour >10 0 0.0% 37 74.0% '
Meanz SD 11.69+ 1.44 11.77+1.44
Hb (g/dL) I\zlle(ggi)n 11.55 (10.50 - 13.0){11.90 (10.50 — 13.0)| 0.737
Range 9.0-15.0 9.0-15.0

p<0.05: statistically significant, p<0.01: high statistically significant, SD= standard

deviation, IQR= Interquartile range, BMI= Body mass index *Mann-Whitney U Test
and Chi- Square test

This table shows statistically ESR in 1% hour while no

significant difference between difference regarding HB level.
both groups regarding ASOT and
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Table (4): Comparison between the studied groups regarding mitral
valve thickness by transthoracic Echocardiography

. Groups Group (1) Group (2)
Mitral _ (No. = 50) (No. = 50) P-value
Valve Thickness ' '
Maximal thickness AMVL tip PSLA
Meanz SD 1.98+0.21 2.09+ 0.48
Median (IQR) 1.90 (1.80 —2.10) | 2.00 (1.80 —2.30) 0.456
Range 1.70 - 2.40 1.70-4.70
Maximal thickness AMVL midpoint PSLA
Mean+ SD 2.02+0.21 2.14+0.43
Median (IQR) 2.0(1.90-2.20) | 2.10(1.90 - 2.20) 0.284
Range 1.70-2.40 1.70-4.30
Maximal thickness PMVL midpoint
Mean+ SD 2.10+£0.20 2.21+0.39
Median (IQR) 2.10(1.90-2.30) | 2.15(1.90-2.30) 0.317
Range 1.80-2.50 1.80-3.70
PMVL length PSLA
Mean+ SD 10.54+ 0.55 10.76+ 0.65
Median (IQR) 10.30 (10.10-11.0)|10.50 (10.20 - 11.0)] 0.087
Range 9.90-12.0 10.0-12.0
Maximal thickness AMVL midpoint Apical view
Mean+ SD 2.07+£0.20 2.11+0.24
Median (IQR) 2.05 (1.90 - 2.20) 2.10 (1.90 - 2.30) 0.393
Range 1.80-2.40 1.80-2.70

p<0.05: statistically significant, p<0.01: high statistically significant, SD= standard
deviation, IQR= Interquartile range, BMI= Body mass index, AMVL=ant mitral valve
leaflet, PSLA=parasternal long axis

This Table shows no between both groups regarding
statistically significant difference mitral valve thickness.
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Table (5): Comparison between the studied groups regarding aortic
valve thickness by transthoracic echocardiography

Groups Group (1) Group (2) P_value
Aortic valve Thicknes (No.=50) (No.=50)
. . Meanx SD 1.43+0.15 146+ 0.13
Maximal thickness Median
of AV leaflet (10R) 1.50 (1.30 - 1.60) |[1.50 (1.40-1.60)| 0.426
Midpoint PSLA 5 e 1.20—1.70 1.20— 1.70
Maximal thickness M&Zr&?aiD 1.43+0.13 141+ 0.15
of AV leaflet (10R) 1.45 (1.30 - 1.50) [1.40 (1.30-1.50)| 0.408
midpoint PSSA Range 1.20— 1.60 1.20—1.70

p<0.05: statistically significant, p<0.01: high statistically significant, SD= standard
deviation, IQR= Interquartile range, BMI= Body mass index *Mann-Whitney U Test,

PSSA=parasternal short axix

This  table  shows no
statistically significant difference

between both groups regarding
aortic valve thickness.

DISCUSSION echocardiographic and
In school-age children postmortem measurements of the
echocardiographic screeniné mitral valve of normal children. In

studies for RHD have used valve
thickening as one of the
morphological diagnostic criteria
of RHD. There are also limited
data about the echocardiographic
thickness of mitral valves in
children with acute rheumatic
fever (ARF) and RHD. Some
authors have relied on subjective
evaluation, and other more recent
RHD echo studies have used an
arbitrary cut-off of 3mm for
anterior mitral valve leaflet
(AMVL) tip (Webb et al., 2017).

The results for the AMVL
thickness are concordant with the
limited data available from other

a study of Caldas et al., 2007 they
found that 20 normal controls had
an AMVL thickness of 1.9 mm,
they reported that there was
significantly increased thickness
of the leaflets of the mitral valve
in patients with clinical and
subclinical carditis when
compared to their controls.

The study by Atalay et al.,
2007 reported that an indexed
AMVL thickness of 1.27£0.4 mm
in 15 healthy children aged 5-15
years. They also reported that the
anterior leaflet and posterior
leaflet to be thicker in children
with RHD than in controls, Also
they found there was significant
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increase in thickness of AMVL
more than PMVL (p<0.01).

Regarding to aortic valve
thickness between the studied
groups, we revealed that there was
no statistically significant
difference  between apparently
healthy children group and high-
risk group regarding Maximal
thickness AV leaflet midpoint
PSLA (p= 0.426). There was no
statistically significant difference
between  apparently  healthy
children group and high-risk group
regarding Maximal thickness AV
leaflet midpoint PSSA (p= 0.408).

Again, there is minimal
literature regarding the normal
thickness of the aortic valve in
children from either
echocardiographic or pathological
studies.

The study by Webb et al., 2017
for normal children they revealed
that the median thickness of the
normal aortic valve was 1.5 mm
(IQR 1.3-1.6) in the PSLA view
and 1.4 mm (IQR 1.2-1.6) in the
PSSA view. Valve thickness of the
aortic valve in children with RHD
measured 1.9 mm (IQR 1.8-2.1)
in the PSLA view and 1.9 mm
(IQR 1.7-2.1) in the PSSA view.

In contrast with our results
Webb et al.,, 2017 reported that
there was high statistically
significant difference between the
normal and RHD children

Issue 3 June. 2021
regarding maximal thickness AV
leaflet midpoint PSLA and
Maximal thickness AV leaflet

midpoint PSSA (p<0.001).

Caldas et al., 2007 reported an
aortic valve thickness of 1.7 mm
in a cohort of 20 normal children
when the valve leaflets were
measured in systole, presumably
using PSLA imaging.

Webb et al., 2017 reported that
the PMVL was also significantly
thicker in children with RHD than
in normal children also they
reported that objective
measurements of the PMVL are
more problematic than that of the
AMVL. The aortic valve was also
thicker in those with RHD
compared with the normal cohort
regardless of  whether the
measurement was taken in PSLA
or PSSA imaging. Caldas et al.,
2007 found the mitral valve to be
significantly thicker in children
with ARF than in normal children
in a small study but did not find a
difference for the aortic valve
thickness.

CONCLUSION

We concluded that, elevated
ASQOT, ESR and joint pain in high
risk children for rheumatic heart
disease (RHD) have no
statistically significant affection
for mitral and aortic valve
thickness.
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