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Background:

Several studies have been performed in order to assess thoroughly the natural course
of HCM. The general features of the disease can be variable, often unpredictable with high
morbidity and mortality. The risk for heart failure or sudden cardiac death increases as long as
the disease progresses. Therefore, screening for potential cases and periodical evaluation of
patients with HCM is compelling. In a general basis, scfeening, evaluation and follow up of
patients with HCM is supported by laboratory investigation. The transthoracic
echocardiography in HCM is evidently the most important form of laboratory investigation, and
its diagnostic and screening accuracy has been very helpful in the need to avoid the use of
invasive tools. Nevertheless, the high cost of the echocardiography in developing countries still
exerts an important influence in the availability and cost-effectiveness of the mentioned

procedure.

In this context, the electrocardiography (ECG) is a noninvasive, considerably non-
éxpensive, accessible and also reliable tool for screening and evaluation of patients with HCM.
Previous studies demonstrated that the ECGs in patients with HCM have a high prevalence of
abnormalities, particularly if the patients are symptomatic, Still, there are few studies regarding

to the ECG findings of disease progression.

Therefore, the purpose of our study is to assess a relationship of thev
electrocardiographic finding of ST-segment elevaﬁon.and/or abnormal Q waves with the
development of left ventricular (LV) enlargement and wall motion abnormalities (WMA) in the
echocardiography and to propose these findings as a sign of LV remodeling in patients with

HCM.

Methods:

A retrospective cohort design was used. A total number of 123 patients with HCM in
different clinical stages of the disease were consecutively included and selection of the final
population was made based in specific echocardiographic and electrocardiographic criteria. All
patients commuted periodically to Kobe University Hospital from 2001 to 2007.  Initially, ail
patients underwent a clinical examination with a complete history and physical examination.
Subsequently, a standard 12-lead ECG was acquired, and in the presence of suspicious
abnormalities transthoracic echocardiography was performed. The diagnosis of HCM was
defined by a hypertrophied, nondilated LV in the absence of another systemic or cardiac disease

that is capable to produce the magnitude of hypertrophy evident (e.g. systemic hypertension,

aortic valve stenosis). Patients with advanced conduction system disease, intrinsic valve discase

or a history of ischemic heart disease were excluded. Therefore, the final population consisted



of 110 patients (age 66.6£12.3 years; range: 18-90 years; 73 males and 37 females). After initial

evaluation, follow up was conducted with a mean interval of 20.3 months.

Results:

In the. electrocardiographic studies, 85.4% of patients were in sinus rhythm, 12.7%
showed atrial fibrillation and 1.8% developed atrial flutter. Evidence of high voltage was
presented in the precordial leads in 48.1% of patients. Abnormal Q waves were seen in 18.1%
and ST seénent elevation was evidenced in 43.6 %. Three different patterns of ST-segment
elevation were acknowledged: concave in 13.6 %, straight in 16.3 % and convex in 13.6 % of
the total population of 110 patients. ST-segment depression was found in 67.2% of patients and

negative T waves in 90.9%.

In the echocardiograms, among 110 patients with HCM we found asymmetric septal
hypertrophy (ASH) in 82.7% and 17.2% of patients presented apical HCM (APH). We found no
signs of obstruction in 58.1%. However, in 41.8% we found obstructi\;e HCM as follows:
12.7% displayed LVOT obstruction with SAM and subaortic flow gradients, and 27.2%
presented mid ventricular obstruction (MVO) with intracavitary gradients, and 1.8% presented
simultaneous double-site dynamic obstruction in LVOT and mid-ventricle respectively. WMA

was presented in 21.8% of patients: 11.8% showed global WMA, and 10% presented WMA

confined to certain areas of the ventricle. An apical aneurysm formation was depicted in 5.4%.of
these patients. LV enlargement was presented in 12.7% of patients and 8.1% showed LV systolic
dygfunction with an EF<50%. buring follow up periods, new WMA appeared in 11 patients and
left ventricular diameter increased in 4 patients. Totally, in 15 patients, echocardiographic

changes occurred.

Within these 15 patients, the initial evaluation revealed the convex-type ST-segment elevation
and/or abnormal Q waves in 8 patients. And the last evaluation showed those abnormalities in

12 patients.

The relation- between the convex-type of ST-segment elevation and WMA or LV
enlargement yielded a sensitivity of 42%, with a specificity of 95% and an accuracy of 82%.
Abnormal Q waves compared with the occurrence of WMA and/or LY enlargement in the
echocardiography yielded a sensitivity of 36% and a specificity of 89%. Although the sensitivity
of convex-type ST-segment elevation analyzed alone was low (42%), when combining convex-
type ST-segment elevation and/or abnormal Q wave and compared again with WMA and/or LV
enlargement, the specificity was 85% and the sensitivify increased to 62%. Furthermore, after
follow up, the relation of combined convex-type ST-segment elevation and/or abnormal Q wave

with WMA and/or LV enlargement yielded a sensitivity of 69% with a specificity of 38%.



Discussion:

In this study the combination of abnormal Q waves and convex ST-segment elevation
demonstrated to be better for detecting patients with progressive HCM and ventricular
remodeling. The straight and concave-types showed a less significant relationship with the
abnormalities found in the echocardiographic studies. Additionally, during the follqw up
evaluation we realized that from 15 patients that showed new echocardiographic changes
(WMA and/or LV enlargement), 8 already presented electrocardiographic abnormalities (convex
ST-segment elevation and/or abnormal Q waves) in the initial evaluation. Hence, the
electrocardiographic abnormalities may appear even before the echocardiographic changes and
they could be considered as predictors of progressive HCM and ventricular remodeling. The
underlying mechanism for the convex-type of ST-segment elevation in patients with HCM has
not been studied before. Our proposed mechanism is the combination of several factors. In
patients with HCM, myocardial tissue changes such as cell injury and myocardial fibrosis could
have impaired the normal transmission of membrane potentials, resulting in the abnormal
configuration of ST-T segments. Mechanical distress, such as high intracavitary pressures and
WMA were associated with development of convex-type of ST-segment elevation in this study,
reflecting a possible mechanical interference with the transmission of electrical forces through

the ventricles. And furthermore, we found evidence that the convex-type of ST-segment

elevation in the ECG was associated with higher grade of LV systolic dysfunction in the
echocardiograms. Thus, we hypothesize that the impairment of ventricular function due to
ventricular remodeling, myocardial contractile dysfunction and less effective cardiac pumping
function in patients with HCM may result in a process which involves complex molecular and
cellular mechanisms. It could result likewise, in disruption of the transmission of membrane
potentials and abnormal ST-T segment conﬁguration. During the follow up evaluation we
realized that the electrocardiographic abnormalities appeared even before the echocardiographic
changes in some patients, But the exact momentum and mechanism of the onset of these

particular repolarization abnormalities still needs additional elucidation.

Conclusion:

In our study we found a significant correlation between the findings of ST-segment
elevation and/or abnormai Q waves in the electrocardiogram and the apparition of WMA and/or
LV enlargement in the echocardiogram. Additionally, convex-type of ST-segment elevation in
the ECGs demonstyated to be related with higher grade of LV dysfunction in the
echocardiogram. Thus, the electrocardiographic findings of convex ST-segment elevation and
abnormal Q waves could be a sign of disease progression and ventricular remodeling in patients

with HCM.
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