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Abstract 

Background: Hypertrophic cardiomyopathy (HCM) is an inherited autosomal dominant heart disease, 

characterised by increased left ventricular wall thickness and abnormal loading conditions. Imaging 

modalities are the first choice for diagnosis and risk stratification. Although heart dimensions have 

been characterised widely in HCM adults from cardiac imaging, there is limited information about 

children affected by HCM. The aim of this study is to evaluate left ventricular function and left heart 

dimensions in a small population of children diagnosed with HCM.  

Methods: A total of 16 (7 male, 9 female) paediatric patients with an average age of 14.0±2.5 years 

diagnosed with HCM at Great Ormond Street Hospital for Children were included in this study. Cardiac 

magnetic resonance images were used to measure left and right ventricular dimensions, and septal 

and left ventricular free wall thicknesses in Simpleware ScanIP. The gender groups were compared 

using student t-test or non-parametric Mann-Whitney U test depending on the sample distribution.  

Results: Differences in heart rate, left ventricular end-diastolic volume and end-diastolic volume 

index, left ventricular stroke volume and stroke volume index, left ventricular end-systolic long axis 

length, left ventricular end-systolic long axis length index, left ventricular end-diastolic mid-cavity 

diameter, left ventricular end-diastolic free wall thickness, left ventricular end-diastolic free wall 

thickness index, right ventricular end-diastolic long axis length were statistically significant in males 

and females.  

Conclusion: Left ventricular wall and intraventricular septal thickness increase affecting left ventricle 

cavity dimensions and there may be differences in anatomical and physiological parameters in males 

and females affected by HCM.  

Keywords: hypertrophic cardiomyopathy; paediatric patients; cardiac magnetic resonance imaging 
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Introduction 

Hypertrophic cardiomyopathy (HCM) is an inherited, autosomal dominant primary heart 

disease, characterised by increased left ventricular wall thickness without ventricle dilation [1]. In the 

adult population, it is a common genetic cardiovascular disease, affecting 1 in 500 people with 

increasing diagnosis rate after 40 years of age; however, it has a much lower prevalence in children, 

where it only affects 0.47 children per 100,000 [2–4]. 

HCM is often associated with left ventricular diastolic dysfunction– reduced ability of the left 

ventricle to relax fully. This translated in reduced left ventricular filling and, therefore, reduced cardiac 

output [5]. Histological evidence shows myocardial fibre disarray and fibrosis in HCM samples, often 

with short runs of severely hypertrophied fibres, especially in the septal tissue [6]. Therefore, HCM-

affected hearts produce lower strength per muscle cross-sectional area compared to healthy hearts.  

In paediatrics, the cause of HCM is generally mutations in various genes, especially those 

associated with sarcomeres, intercellular calcium modulators or z-discs such as MYBPC3 or MYH7 [7]. 

HCM patients have been found to have a significantly greater indexed LV mass and wall thickness 

compared to healthy subjects. The extent and distribution of LV hypertrophy in paediatric patients 

vary considerably due to diverse genetic and molecular causes and concomitant conditions such as 

arterial hypertension or aortic stenosis [1,8]. For instance, left ventricular mass index and maximal left 

ventricular wall thickness indices may reach up to 101.4 g/m2 and 19.6 mm/m2 whereas these 

variables are around 35.9 g/m2 and 5.7 mm/m2 in normal children around 13 years old [9]. In 

childhood, HCM often occurs alongside left ventricular outflow tract obstruction and mitral 

regurgitation [10,11]. These are most commonly the result of increased myocardial hypertrophy, with 

subsequent anterior motion of the anterior mitral leaflet and subvalvular apparatus during systole 

[11,12]. Usually, obstructive HCM in children is linked with substantial thickening of the anterior basal 

septum opposite to the anterior leaflet of the mitral valve [4].  

Cardiac imaging modalities such as echocardiography, magnetic resonance imaging or nuclear 

imaging and computerised tomography are used as diagnostic tools to identify the morphologic and 

functional changes in patients [13]. HCM is diagnosed measuring left ventricular diastolic septal 

thickness and free wall thickness. Suggested diagnostic criteria for HCM defined using a z-score which 

shows how many standard deviations below or above the population mean and z-score two times 

higher than healthy population shows existence of HCM [5,13,14]. However, use of z-score two times 

higher than healthy population is criticised because left ventricular wall is too sensitive in children 

when compared to adults [15]. Therefore, diagnostics criteria remain non-established in children and 

recent guidelines suggest that a maximal wall thickness that with a z-score ≥20 whilst >10 can be used 
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with combination of different risk factors [16]. Although in adults information about the diagnosis and 

risk stratification of HCM is well established, there is limited data on the cardiac function and heart 

chamber dimensions in children [9]. Sahin et al. [17] investigated clinical characteristics of paediatric 

patients diagnosed with HCM in syndromic and non-syndromic patients. They concluded that the 

morphological, functional, and clinical features of HCM in children are heterogeneous and highly 

depends on the cause and age. Wang and Zhu [18] reviewed clinical characteristics of paediatric 

patients affected by HCM and concluded that novel prognostic markers are needed to predict sudden 

cardiac death in children with HCM. El Assaad et al. [19] utilised exercise stress echocardiography to 

evaluate clinical characteristics of HCM in children at rest and exercise and concluded exercise stress 

echocardiography can be used in children with HCM as risk-stratifying tool. Windram et al. [20] 

compared myocardial dimensions measured with echocardiography and magnetic resonance imaging 

finding that  magnetic resonance imaging is more reliable than echocardiography to measure 

circumferential myocardial thickness. As there is limited data available about HCM in children, z-scores 

ranges for children in HCM have not been defined yet, therefore, adult z-score thresholds are 

recommended as diagnostic criteria in paediatric patients [5]. Therefore, investigating cardiac 

dimension ranges in children diagnosed with HCM will help to establish better diagnostic criteria for 

paediatric patients. The aim of this study is to investigate anatomical and haemodynamic 

characteristics in children diagnosed with HCM along with comparing the anatomical and 

haemodynamic characteristics in male and female patients. 

Materials and Methods 

A total of 16 (7 male, 9 female, 14.0 ± 2.5 [10-17] years old) paediatric patients diagnosed with 

HCM at Great Ormond Street Hospital for Children, London were included in this study. The average 

age for male patients was 13.9 ± 3.4 years ranging between 7 and 17 years, whilst for females was 

14.1 ± 1.8 years, ranging between 11 and 16 years. 

Patient demographics and hemodynamic parameters were collected from the hospital database: 

age, gender, height, weight, body mass index, heart rate, end-diastolic and end-systolic volumes, end-

diastolic and end-diastolic volume indices, left ventricular ejection fraction, cardiac output, cardiac 

index and left ventricular mass index. Cardiac magnetic resonance (CMR) images (1.5-Tesla Magnetom 

Avanto scanner, Siemens Medical Solutions, Erlangen, Germany) were reviewed for this study. The 

steady-state free precession (SSFP) sequences, displaying relatively high blood to muscle contrast 

compared to other CMR sequences, allowed ventricular measurement [21], acquired at both end-

diastole, and end-systole, each identified as the point of the cardiac cycle with the largest and smallest 

left ventricular cavity size, respectively. Four-chamber and short-axis views were used to measure left 
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ventricular long axis length, left ventricular mid-cavity diameter, right ventricular long axis length, right 

ventricular mid-cavity diameter, intraventricular septal thickness, left ventricular lateral septal 

diameter and left ventricular free wall thickness at the end of diastolic and systolic phases using the 

image segmentation and processing software Simpleware ScanIP 2018 (Synopsis, CA, USA) as given in 

Figure 1.  

The measurements from the two groups (male vs. female) were statistically compared using 

student t-test or non-parametric Mann-Whitney U test depending on the sample distribution 

evaluated utilising the Shapiro-Wilk test [22] (IBM SPSS 27, Armonk, New York, USA). P-values <0.05 

were assumed to be statistically significant. 

Reproducibility of the measurements was assessed in four randomly selected subjects. Intra-

class correlation coefficients (ICC) with 95% confidence interval were calculated to assess the inter 

and intra observer variability using MedCalc 19.7 (MedCalc, Ostend, Belgium). Inter-observer 

reproducibility analysis was done using one-way random effects model to evaluate randomly selected 

observers for each subject. Intra-observer variability analysis was done utilising two-way model to 

evaluate the same observer for the selected measurements. 

 

Figure 1. Heart chamber and wall dimensions measured on the cardiac magnetic images. 1. left ventricular 

long axis length, 2. left ventricular mid-cavity diameter, 3. right ventricular long axis length, 4. right ventricular 

mid-cavity diameter, 5. intraventricular septal thickness, 6. left ventricular lateral septal diameter, 7. left 

ventricular free wall thickness, (LV and RV represent left and right ventricles).  

Results 

Average values and standard deviations of the patient characteristics and haemodynamic 

variables in left ventricle and p-values for the statistical comparison between the groups are given in 

Table 1. 
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Table 1. Average values and standard deviations of the patient data and haemodynamics, superscript n 

represents non-parametric statistical comparison, * shows the statistically significant differences between 

the groups. (LV represents left ventricle). 

  
All patients Male Female p-values 

Age [years] 14.0 ± 2.5 13.9 ± 3.4 14.1 ± 1.8 0.861 

Body Surface Area [m2] 1.58 ± 0.30 1.65 ± 0.34 1.52 ± 0.26 0.395 

Height [m] 1.62 ± 0.14 1.67 ± 0.17 1.59 ± 0.10 0.252n 

Weight [kg] 55.68 ± 18.06 59.16 ± 17.76 52.97 ± 18.87 0.512 

Body Mass Index [kg/m2] 20.65 ± 4.94 20.60 ± 3.24 20.70 ± 6.15 0.606n 

Heart Rate [bpm] 68.19 ± 13.02 59.14 ± 6.20 75.22 ± 12.73 0.006* 

End-diastolic LV Volume [mL] 115.25 ± 33.23 141.57 ± 31.30 94.78 ± 16.06 0.006* 

End-diastolic LV Volume Index [mL/m2] 73.44 ± 17.20 86.57 ± 15.43 63.22 ± 10.40 0.006* 

End-systolic LV Volume [mL] 34.56 ± 16.04 43.86 ± 19.02 27.33 ± 8.76 0.066 

End-systolic LV Volume Index [mL/m2] 22.06 ± 9.40 27.00 ± 11.31 18.22 ± 5.63 0.096 

LV Stroke Volume [mL] 80.69 ± 21.38 97.71 ± 20.62 67.44 ± 9.34 0.007* 

LV Stroke Volume Index [mL/m2] 51.39 ± 10.30 59.58 ± 8.97 45.02 ± 5.85 0.004* 

LV Ejection Fraction [%] 70.63 ± 7.09 69.29 ± 8.92 71.67 ± 5.63 0.552 

Cardiac Output [L/min] 5.37 ± 1.13 5.79 ± 1.29 5.04 ± 0.93 0.091n 

Cardiac Index [L/min/m2] 3.45 ± 0.72 3.50 ± 0.53 3.41 ± 0.87 0.806 

LV Mass Index [g/m2] 79.93 ± 16.38 87.79 ± 14.48 73.82 ± 15.81 0.088 

E/A Ratio 1.57 ± 0.12 1.53 ± 0.52 1.63 ± 0.34 <0.001* 

Average body surface area of the cohort was 1.58 m2, height was 1.62 m and weight was 55.68 

kg. Although the males had higher average body surface area, height and weight than the females, 

there was no significant difference between the two groups. Average body mass index of all patients 

was 20.65 kg/m2, with male and female patients presenting similar values. There was a significant 

difference in the heart rate between male and female patients. Average left ventricular end-diastolic 

volume, and end-diastolic volume index were significantly higher in the male patients. Although there 

was a difference for the average left ventricular end-systolic volume and end-systolic volume index 

between the groups, this was not statistically significant. Left ventricular stroke volume and stroke 

volume index were significantly different between the male and female patients.  
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Average left ventricular ejection fraction was similar for males and females. Average cardiac output 

for the cohort was 5.37 L/min. Although there was a relatively high cardiac output in the male patients, 

the difference in the cardiac output for females and males was not statistically significant. Also, cardiac 

index was similar in both groups. Average left ventricular mass index was no significantly different in 

male and female patients. E/A ratio was significantly different in male and female patients. Average 

values and standard deviations of the left and right ventricular dimensions and p-values for the 

statistical comparison between the groups are given in Table 2. Available CMR images from the 

patients are given as supplementary material. 

Table 2. Average values and standard deviations of the left and right ventricular dimensions, superscript 
n represents non-parametric statistical comparison, * shows the statistically significant differences 
between the groups. (LV, RV and IV represent left and right ventricle and intraventricular respectively) 

  All patients Male Female p-values 

LV end-diastolic lateral septal diameter [mm] 43.58 ± 5.28 46.16 ± 5.35 41.57 ± 4.52 0.094 

LV end-diastolic lateral septal diameter index [mm/m2] 28.33 ± 5.26 28.96 ± 6.92 27.85 ± 3.90 0.713 

LV end-systolic lateral septal diameter [mm] 22.59 ± 5.96 24.67 ± 6.36 20.98 ± 5.44 0.681n 

LV end-systolic lateral septal diameter index [mm/m2] 14.62 ± 3.92 15.31 ± 4.00 14.08 ± 4.01 0.554 

LV end-diastolic long axis length [mm] 84.13 ± 12.06 92.56 ± 12.65 77.57 ± 6.49 0.020* 

LV end-diastolic long axis length index [mm/m2] 54.42 ±8.39 57.07 ± 7.57 52.35 ± 8.84 0.270 

LV end-systolic long axis length [mm] 61.43 ± 18.31 74.31 ± 10.01 51.4 ± 17.18 0.005* 

LV end-systolic long axis length index [mm/m2] 39.25 ± 11.34 45.98 ± 7.43 34.02 ± 11.36 0.024* 

RV end-diastolic long axis length [mm] 61.70 ± 17.18 72.94 ± 18.05 52.96 ± 10.59 0.028* 

RV end-diastolic long axis length index [mm/m2] 39.89 ± 11.67 45.84 ± 14.12 35.27 ± 7.11 0.106 

RV end-systolic long axis length [mm] 38.89 ± 11.81 44.87 ± 12.11 34.23 ± 9.80 0.084 

RV end-systolic long axis length index [mm/m2] 24.98 ± 7.25 27.76 ± 7.40 22.82 ± 6.74 0.114n 

LV end-diastolic mid-cavity diameter [mm] 41.78 ± 7.21 46.86 ± 3.69 37.83 ± 6.86 0.005* 

LV end-diastolic mid-cavity diameter index [mm/m2] 27.06 ± 5.59 29.40 ± 6.58 25.23 ± 4.19 0.175 

LV end-systolic mid-cavity diameter [mm] 20.56 ± 5.17 22.49 ± 4.89 19.06 ± 5.13 0.196 

LV end-systolic mid-cavity diameter index [mm/m2] 13.51 ± 4.38 14.39 ± 5.18 12.82 ± 3.82 0.516 

RV end-diastolic mid-cavity diameter [mm] 34.24 ± 5.84 36.64 ± 3.32 32.38 ± 6.83 0.127 

RV end-diastolic mid-cavity diameter index [mm/m2] 22.09 ± 4.46 23.11 ± 6.18 21.30 ± 2.65 0.606n 

RV end-systolic mid-cavity diameter [mm] 17.2 ± 5.43 18.84 ± 4.59 15.93 ± 5.95 0.351n 

RV end-systolic mid-cavity diameter index [mm/m2] 11.15 ± 3.99 12.00 ± 4.74 10.49 ± 3.44 0.492 

LV end-diastolic free wall thickness [mm] 7.81 ± 1.64 9.27 ± 1.09 6.68 ± 0.93 <0.001* 

LV end-diastolic free wall thickness index [mm/m2] 5.05 ± 1.16 5.82 ± 1.36 4.45 ± 0.47 0.037* 

LV end-systolic free wall thickness [mm] 16.21 ± 3.96 17.24 ± 3.52 15.40 ± 4.30 0.362 

LV end-systolic free wall thickness index [mm/m2] 10.63 ± 3.66 11.01 ± 4.52 10.33 ± 3.09 0.606n 

IV end-diastolic septal thickness [mm] 17.24 ± 5.11 16.86 ± 5.61 17.54 ± 5.02 0.803 

IV end-diastolic septal thickness index [mm/m2] 11.16 ± 3.40 10.22 ± 2.51 11.89 ± 3.94 0.536n 

IV end-systolic septal thickness [mm] 21.99 ± 6.00 23.06 ± 5.68 21.16 ± 6.44 0.470n 

IV end-systolic septal thickness index [mm/m2] 14.15 ± 3.64 13.99 ± 2.09 14.28 ± 4.63 0.870 
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Although there was a high difference in the left ventricular end-diastolic lateral septal diameter 

between the groups, this difference was not statistically different. Average left ventricular end-

diastolic lateral septal diameter index was similar for both groups. Left ventricular end-systolic lateral 

septal diameter and left ventricular end-systolic lateral septal diameter index were also similar in both 

groups.  

There was a significant difference in left ventricular end-diastolic long axis length between the 

male and female patients. However, the difference in the left ventricular end-diastolic long axis length 

index between the groups was not statistically significant. Average left ventricular end-systolic long 

axis length, and end-systolic long axis length index were significantly different in male and female 

patients. 

Although the difference in the right ventricular end-diastolic long axis length for male and females 

were statistically significant, there was no statistical significance for the right ventricular end-diastolic 

long axis length index. There was no significant difference for the groups in average right ventricular 

end-systolic long axis length. Similarly, the right ventricular end-systolic long axis length index was not 

statistically significant either for both groups. 

Although there was a significant difference between male and female patients for the left 

ventricular end-diastolic mid-cavity diameter, indexed left ventricular end-diastolic mid-cavity 

diameter was not statistically different in both groups. Also left ventricular end-systolic mid cavity 

diameter and end-systolic mid cavity diameter index were not statistically different. 

  There was no significant difference between the groups in average right ventricular end-

diastolic mid-cavity diameter, end-diastolic mid-cavity diameter index, end-systolic mid-cavity 

diameter and end-systolic mid-cavity diameter index.  

There was a significant difference between the male and female patients in left ventricular end-

diastolic free wall thickness and end-diastolic free wall thickness index whereas end-systolic free wall 

thickness and end-systolic free wall thickness index were similar in both groups.  

There was no statistical significance between the groups for average end-diastolic septal 

thickness, end-diastolic septal thickness index, end-systolic septal thickness and indexed end-systolic 

septal thickness. ICC and 95% intervals for the reproducibility of the measurements are given in Table 

3. 
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Table 3. Reproducibility for the measurements. (ICC represents intra-class correlation coefficient, LV, 

RV and IV represent left and right ventricle and intraventricular respectively) 

  Inter-observer Intra-observer 

  ICC 95% interval ICC 95% interval 

LV end-diastolic lateral septal diameter  0,99 0,96 - 0,99 0,99 0,61 - 0,99 

LV end-systolic lateral septal diameter 0,98 0,93 - 0,99 0,99 0,70 - 0,99 

LV end-diastolic long axis length  0,95 0,75 - 0,99 0,98 0,47 - 0,99 

LV end-systolic long axis length 0,98 0,91 - 0,99 0,97 0,58 - 0,99 

RV end-diastolic long axis length index  0,98 0,88 - 0,99 0,99 0,86 - 0,99 

RV end-systolic long axis length  0,89 0,42 - 0,99 0,99 0,95 - 0,99 

LV end-diastolic mid-cavity diameter  0,99 0,97 - 0,99 0,99 0,99 - 1,00 

LV end-systolic mid-cavity diameter 0,84  0,16 - 0,99 0,98 0,86 - 0,99 

RV end-diastolic mid-cavity diameter  0,99 0,93 - 0,99 0,98 0,79 - 0,99 

RV end-systolic mid-cavity diameter  0,86 0,26 -0,99 0,92 -0,38 - 0,99 

LV end-diastolic free wall thickness  0,48 -1,77 - 0,96 0,81 -0,57 - 0,99 

LV end-systolic free wall thickness  0,83 0,11 - 0,99 0,96 0,48 - 0,99 

IV end-diastolic septal thickness  0,99 0,99 - 0,99 0,99 0,98 - 0,99 

IV end-systolic septal thickness  0,98 0,88 - 0,99 0,99 0,58 - 0,99 

 

  

ICC values were above 0.80 except in the inter-observer left ventricular analysis for the end-diastolic 

free wall thickness. High ICC values show reproducible and consistent measurements. 

Discussion/Conclusion 

In this study, we investigated dimensions of the left and right ventricles and left ventricular wall 

and septum in children diagnosed with HCM. Cardiac dimensions such as long axis length mid cavity 

diameter, free wall thickness in the left ventricle or intraventricular septal thickness together with 

right ventricular dimensions have been reported in this study. Therefore, findings in this study 

provides information not only about the ventricular wall dimensions but also how the ventricular 

cavity is influenced by HCM.  We also compared ventricular and wall dimensions in male and female 

patients using statistical analyses. Previously, Chaowu et al. [9] reported cardiac magnetic resonance 

characteristics in children diagnosed with HCM. Patient characteristics such as age and body surface 

area in [9] were similar to the patients’ age and body surface area in this study. Moreover, left 
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ventricular end-diastolic and end-systolic volumes, left ventricular end-diastolic, and end-systolic 

volume indexes and cardiac index of the patients were similar as well. Therefore, the findings about 

the left ventricular size in this study confirm the findings in [9]. There was a statistically significant 

difference in body surface area of the male and female patients in Chaowu et al. [9] whereas in this 

study age and body surface area of the male and female patients was not significantly different. 

Statistical comparison in [9] showed that left ventricular mass and mass index, left ventricular maximal 

wall thickness and left ventricular end-systolic volume index were significantly different for male and 

female patients. In our study, there was not statistical significance in these variables between males 

and females. This might be because the body surface area of the males and females were significantly 

different in Chaowu et al. [9]. In this study, heart rate, left ventricular end-diastolic volume and volume 

index, left ventricular stroke volume and stroke volume index, left ventricular end-diastolic and end-

systolic long axis lengths, left ventricular end-systolic long axis index, right ventricular end-diastolic 

long axis length, left ventricular end-diastolic mid-cavity diameter, left ventricular end-diastolic free 

wall thickness and free wall thickness index were significantly different in male and female patients.  

Intraventricular septal thickness is around 6 mm in children at 6 years old [23], and it reaches around 

8 mm after 20 years of age [24]. Average intraventricular septal thickness was around 17 mm at the 

end of diastole and 14 mm at the end of systole in the children diagnosed with HCM (Table 2). Left 

ventricular diastolic free wall thickness is around 7 mm, and systolic wall thickness is around 10 mm 

at 10 years of age [25]. It changes within a similar range at the year of age as well [24]. The findings in 

this study shows that left ventricular wall thickness was almost doubled in children with HCM (Table 

2).  

 Average left ventricular long axis length in healthy children is around 9 mm at the diastole and 

8 mm at the systole in the children with 1.6 m2 body surface area [26]. In this study, left ventricular 

end-diastolic long axis length of the cohort was around 84 mm whereas the end-systolic length of the 

left ventricle around 61 mm. HCM can present itself in different phenotypes and result in a reduction 

of left ventricular cavity size [27,28]. Reduced lateral-septal and mid-cavity diameters in the patients 

also confirm this when compared with healthy values [29]. 

 E/A ratio which can be used to evaluate ventricular diastolic function [30] was significantly 

different in male and female cohorts along with end-diastolic left ventricular volume and end-diastolic 

left ventricular volume index, left ventricular stroke volume and left ventricular stroke volume index, 

left ventricular end-systolic long axis length and left ventricular end-systolic long axis length index, left 

ventricular end-diastolic free wall thickness and left ventricular end-diastolic free wall thickness index. 

Therefore, the ventricular diastolic function may be correlated with these parameters. 
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Although potential risk factors for sudden cardiac death for HCM in paediatric patients have 

been reported, there lack of standardised definitions for these risk factors [31]. In adults, major risk 

factor for HCM are well defined and reported in the guidelines. Factors such as family history of 

sudden cardiac death, maximum left ventricular wall thickness, abnormal blood pressure response 

during exercise are considered as major risk factors for sudden cardiac death whereas factors such as 

reduced ejection fraction or genetic mutations are considered as potential risk modifiers. [32,33]. 

Although this does not focus on the risk stratification for HCM in children, reported results may help 

to establish diagnostic criteria for the children around 14 years of age and affected by HCM. 

There were a number of limitations in this study. There was no control group; however, the 

patients included in this study had been diagnosed with HCM. Therefore, the results give insights 

about cardiac dimensions in children around 14 years old and diagnosed with HCM. This study includes 

a relatively small sample size. Larger sample size would allow understanding differences between male 

and female patients better whilst providing a better estimate for the average values in children 

affected by HCM. Different phenotypes of HCM were not identified in the patient population. 

Therefore, the results do not show morphologic and functional changes for each type HCM. Also, this 

study includes patient characteristics from the initial diagnosis and magnetic resonance images. 

Therefore, the progress of the HCM is not reported in this study. Moreover, 3D models reconstructed 

from magnetic resonance image or stress echocardiography could bring new insights about the clinical 

characteristic of the pediatric patients with HCM during exercise. Also, myocardial fibrosis which may 

contribute to sudden cardiac death, ventricular tachyarrhythmias and ventricular dysfunction [34] was 

not evaluated in this study as it may not have an effect on the local contractile function [8]. 

In this study, ventricular dimensions, left ventricular wall thickness, and intraventricular septal 

thick-ness was quantified using cardiac magnetic resonance images in children diagnosed with HCM. 

Also, a statistical comparison was made to evaluate the differences between males and female 

patients. The results show that the left ventricular wall and intraventricular septal thickness increase 

affecting left ventricle cavity dimensions in children affected by HCM. There was statistically significant 

difference in the heart rate, end-diastolic left ventricular volume and end-diastolic left ventricular 

volume index, left ventricular stroke volume and left ventricular stroke volume index, left ventricular 

end-systolic long axis length and left ventricular end-systolic long axis length index, left ventricular 

end-diastolic free wall thickness and left ventricular end-diastolic free wall thickness index and EA ratio 

for male and female patients in the study population. Although the right ventricular end-diastolic long 

axis length and left ventricular end-diastolic mid-cavity diameter were statistically different in male 

and female patients, indexed values for these variables were not statistically different. 
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Figure Legends 

Figure 1. Heart chamber and wall dimensions measured on the cardiac magnetic images. 1. left 

ventricular long axis length, 2. left ventricular mid-cavity diameter, 3. right ventricular long axis length, 

4. right ventricular mid-cavity diameter, 5. intraventricular septal thickness, 6. left ventricular lateral 

septal diameter, 7. left ventricular free wall thickness, (LV and RV represent left and right ventricles).  

 

Table Legends 

Table 1. Average values and standard deviations of the patient data and haemodynamics, superscript 

n represents non-parametric statistical comparison, * shows the statistically significant differences 

between the groups. (LV represents left ventricle). 

 

Table 2. Average values and standard deviations of the left and right ventricular dimensions, 

superscript n represents non-parametric statistical comparison, * shows the statistically significant 

differences between the groups. (LV, RV and IV represent left and right ventricle and intraventricular 

respectively) 

 

Table 3. Reproducibility for the measurements. (ICC represents intra-class correlation coefficient, LV, 

RV and IV represent left and right ventricle and intraventricular respectively) 

 


