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ABSTRACT

Hypertrophic cardiomyopathy (HCM) is one of the most prevalent disorders responsible for 
sudden cardiac death. Presentation of the symptoms varies due to the degree of thickening, 
and functional ability of the cardiomyocytes. The aims of the current study were to assess the 
clinical features, and cardiac morphology. This was a descriptive study with some analytical 
components. Thirty-four adult HCM patients were included within a duration of four months by 
patient selection checklist. After informed written consent, relevant information was noted and 
analyzed. Frequency distribution of phenotypes were, 56% asymmetric septal hypertrophy, 29% 
concentric hypertrophy, and 15% apical hypertrophy. Breathlessness and chest discomfort were 
present in 56% and 62% patients respectively, and higher in asymmetric septal HCM. Palpitation 
was very frequent in concentric HCM (90%). ECG revealed left ventricular hypertrophy in 
85% of patients, and 79% of them had ST change. The interventricular septal thickness was 
narrower in apical type (14.80mm). The posterior wall thickness was higher in concentric HCM 
(19.20mm). The left atrial size was smaller in Concentric type(34.60mm).

INTRODUCTION
Hypertrophic cardiomyopathy (HCM) is one of the most 
common genetically predisposed cardiomyopathies [1, 2]. 
HCM may remain without symptom, or after a long time 
become symptomatic with commonly presented features like 
breathlessness, chest discomfort, and exertion [3, 4]. Sudden 
cardiac death (SCD) in young adults [3, 5, 6] may occur 
without other causes of hypertrophy of cardiac muscle [7, 8]. 
The prevalence of HCM is about 0.2% of the world popula-
tion [1, 2, 6, 9, 10]. The phenotypic classification is wide-
ly used by clinicians which is based on the distribution of 
the hypertrophied cardiac muscles is like the following: (a) 
asymmetrical septal HCM is the commonest to be seen and 
it is diagnosed when the interventricular septum is predom-
inantly involved, (b) the next common pattern is concentric 
hypertrophy, where the cardiac wall is diffusely hypertro-
phied, and (c) the apical type occurs when the apical cardiac 
muscle is involved [11-16]. Echocardiography, along with 
clinical assessment is the most convenient way for diagnos-
ing the disease. The clinical profile of HCM received more 
focus from the researchers, but data relating with morpho-
logical change is scarce.
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MATERIALS AND METHOD
The study was carried out in the Department of Anatomy, 
Bangabandhu Sheikh Mujib Medical University (BSMMU). 
Thirty-four Patients of HCM (Echocardiographic LV wall 
thickness ≥ 15 mm in any segment of the myocardium, eigh-
teen years or above, without myocardial infarction, poor-
ly-treated uncontrolled hypertension, infiltrative cardiac 
diseases, valvular and other diseases which can mimic fea-
tures of HCM) diagnosed by cardiologists by echocardiogra-
phy were collected from various hospitals, clinics, and from 
private practices by convenient sampling technique from 
October 2017 to January 2018. Patients having other pre-
disposing causes were excluded. Informed written consent 
was taken from all patients. Clinical symptoms like breath-
lessness, palpitation and chest discomfort were noted down 
through extensive history taking from the patients. Height 
and weight of the patients were measured and BMI was cal-
culated by the formula, BMI =  

(Weight in KG)
   (Height in m2 )

 [17]. The 

frequencies of the clinical cardiac phenotypes were measured 
from echocardiographic data. The clinical and echocardio-
graphic data were analyzed, and the difference among the 
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types was measured, and One-way ANOVA was performed 
to determine the significance using SPSS version 23.0.

RESULTS
Frequency distribution of cardiac phenotypes is shown in 
Figure I. Among the thirty-four HCM patients, 56% of pa-
tients had asymmetric septal hypertrophy (ASH), 29% had 
concentric hypertrophy, and 15% had the apical type of 
HCM. The concentric HCM patients were younger and lean-
er than the other two groups (Table I) and showed higher 
frequency in the aspect of chest discomfort and changes in 
ECG (Table II). The mean interventricular septal thickness 
was 19.59 mm. However, in the apical type it was also con-
siderably low (14.80 mm). The mean posterior wall thick-
ness was 13.68 mm, and it was notably significantly higher 
in concentric HCM (19.20 mm) (Table III).

DISCUSSION
HCM is characterized by the thickening of the cardiac wall 
with or without any functional changes. The muscular thick-
ening is occurring in HCM has been classified on several 
bases [18]. The phenotypic pattern is the commonest of all 
the classifications used by the clinicians.

Singhal, Dastidar [16] found asymmetric septal hyper-
trophy was observed in the highest prevalence (65%) by 
using cardiac magnetic resonance (CMR) scan. The api-
cal and concentric types followed. Chun, Choi [13] stated 

that asymmetrical hypertrophy was prevalent in 60-70%. 
Concentric HCM was 42%, and apical HCM had a 25% 
prevalence.

The present study showed, around 90% of the pa-
tients were male. The average age was 50.26 years. In 
Bangladesh a study by Guha, Islam [19] showed, 90% 
of patients were male, had an average age of 52 years. 
Another study by Ahsan, Kabir [20] showed, 95% of pa-
tients were male; the average age was 46 years. Spirito 
and Maron [21] indicated the frequency of the male popu-
lation was 66% and had an average age of 41 years. Masri, 
Pierson [22] found that the rate of the male patients was 

Figure I. Percentage frequencies of cardiac phenotypes of HCM

Table II. Clinical characteristics
Clinical characteristics ASH % (N=19) Concentric % (N=10) Apical % (N=5) Total % (N=34) p‑value
Chest Discomfort 68% (13) 60% (6) 40% (2) 62% (21) 0.528
Breathlessness 68% (13) 40% (4) 40% (2) 56% (19) 0.271
Palpitation 79% (15) 90% (9) 80% (4) 82% (28) 0.768
LVH in ECG 79% (15) 100% (10) 80% (4) 85% (29) 0.314
*p-value is significant <0.05

Table III. Echocardiographic characteristics of different cardiac phenotypes of HCM
Echocardiographic characteristics ASH (N=19) Concentric (N=10) Apical (N=5) Total (N=34) p‑value

Mean±SD Mean±SD Mean±SD Mean±SD
Interventricular Septal Thickness (mm) 20.63±3.547 20.20±4.917 14.80±4.438** 19.65±4.48 0.026*
Posterior wall thickness (mm) 11.53±2.170 19.20±3.615*** 10.80±1.789 13.68±4.44 <0.001*
Left Atrial Size (mm) 41.26±7.759 34.60±5.502 42.00±2.550 38.50±6.36 0.036****
End Diastolic Diameter (mm) 42.00±7.303 41.10±7.141 43.00±3.391 41.88±6.69 0.875
End Systolic Diameter (mm) 26.37±5.134 23.40±6.450 25.40±3.286 25.35±5.37 0.378
*p-value is significant <0.05

Table I. Demographic characteristics
Demographic characteristics ASH (N=19) Concentric (N=10) Apical (N=5) Total (N=34) p‑value
Age (year) 50.84±14.66 44.40±12.64 59.80±11.74 50.26±14.21 0.136
Male % 89% (17) 90% (9) 100% (5) 91% (31) 0.752
Female % 11% (2) 10% (1) 0% (0) 9% (3)
BMI (kg/m2) 26.60±3.09 24.53±3.98 27.50±5.37 26.12±3.77 0.259
*p-value is significant <0.05
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64% and the average was 50 years. From these studies, 
the frequency of male patients seemed to be higher in the 
study population. Vlassoff [23] reviewed several studies 
in Bangladesh and concluded that gender determines the 
consequence of poor health.

Patients in the current study had an average BMI 
of 26 kg/m2. BMI was 26 kg per sq-meter in the French pop-
ulation [24]. In the American community, the average BMI 
was 29 kg per sq-meter [25]. This variation reflects the stat-
ure difference of patients from country to country. HCM is 
found in patients with higher BMI in compare to the general 
population. Like all other cardiovascular diseases [26], in-
creased BMI could be a causative factor for triggering symp-
toms in HCM patients. 

HCM is a life-threatening disease, but it can remain as-
ymptomatic for the whole life. Some develop symptoms 
when the thickening becomes marked. Cardinal symptoms 
of HCM include breathlessness, angina or chest discomfort, 
and palpitation. In severe cases, patients may suffer from a 
syncopal attack, cardiac arrest, and even death. However, 
palpitation was the most commonly occurring symptom 
among patients (82%). Breathlessness and chest discomfort 
was prevalent in 56% and 62% of the patients respectively. 
Sultana, Haque [27] found chest pain was the most promi-
nent symptom (33%), followed by breathlessness (23%) and 
palpitation (20%). Kubo, Gimeno [28] also observed palpi-
tation was more prominent (37%). Breathlessness was the 
most frequent symptom among the patients [24, 29]. After 
observing these frequencies of symptoms, no symptoms 
cannot be identified as a single diagnostic feature of HCM. 
Instead, they altogether provide a reliable indication of car-
diovascular disease which is required a further investigation 
to be confirmed.

Even after finding substantial evidence from the symp-
toms, HCM patients have to go under specific diagnostic 
modalities to confirm the diagnosis. ECG is the first-line in-
vestigation for diagnosing HCM [5, 8]. The key feature that 
is found in the ECG of HCM patients is a tall QRS complex 
with widespread Q-wave [30]. ST-segment depression and 
T-wave inversion in the left-sided leads reveals ischemic 
strain [31]. However, these features ECG might not be avail-
able and have to proceed to further evaluation, especially in 
asymptomatic patients. Here in the present study, 85% of the 
HCM patients showed LVH pattern in the ECG, and 79% of 
them had developed the strain pattern. 

In the present study, measurements were taken from 
the echocardiography reports. The interventricular sep-
tum is usually found to be the most thickened part of the 
ventricular wall. In this study, the mean value of the in-
terventricular septal thickness was found at 19.65 mm. 
Espinola-Zavaleta, Vega [32] found the interventricular 
septal thickness in concentric HCM was lower than asym-
metric septal HCM. However, we found that in our study 
population interventricular septal thickness these two 
groups were almost similar. The overall value observed in 
this study was similar to that of the other reviews. A com-
parison with some studies is shown in Figure II. Another 
critical measurement of the ventricular is posterior wall 

thickness. The clinical diagnosis made by the physician 
with echocardiography is mostly based on the ratio of 
the interventricular septal thickness to the posterior wall 
thickness. The cut-off value for differentiating the type is 
1.3 [15, 16]. In asymmetric septal HCM, the thickness of 
the interventricular septum increases in a higher amount 
than that of the posterior wall. Therefore, the ratio is larger 
than in concentric HCM, where the cardiac wall is thick-
ened diffusely. In the apical type, the apex is thickened, 
and the interventricular wall and the posterior wall may 
or may not be thickened. A study showed that the poste-
rior wall thickness in their study population was 13 mm 
and 11 mm respectively [29, 33]. In the present study, it 
was 13.68 mm, which relatively corresponds to the other 
reviews. The values found in this study were significant 
among the cardiac phenotypes of HCM.

End-diastolic and end-diastolic diameter in the current 
study was 41.88mm and 25.35mm. Reduction of the differ-
ence between these two values indicates the reduced left ven-
tricular cavity size. That will mean, there will be less space 
for blood and subsequently diminished cardiac output. These 
values in this study were found within the normal range [34] 
and corresponded with other studies [22, 28, 29, 33, 35, 36]. 
Also, the left atrial size in the concentric HCM was found 
smaller than the other phenotypes.

CONCLUSION
This study has enlightened the frequency, demography, clin-
ical feature, and cardiac morphology of HCM patients with 
different cardiac phenotypes. Asymmetric septal type HCM 
was found to have the highest prevalence in the study. The 
asymmetric septal type of HCM had a higher severity of 
symptoms and frequency. The concentric type showed more 
change in cardiac morphology.
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