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Asymmetrical Septal Hypertrophy diagnosed by MRI: a case report
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ABSTRACT

Asymmetrical septal hypertrophy (ASH) is defined as an increase in ventricular wall thickness greater than 15 mm that is not
associated with any other pathology. It is a condition that, in most cases, is caused by a mutation in one of the genes associat-
ed with the proteins that form the sarcomere. In this article, we present a case of ASH in a 43-year-old adult. After manifesting
tachypnea, dyspnea, and cutaneous pallor, followed by a syncopal episode, the individual seeks medical attention. During the
medical evaluation, an electrocardiogram (ECG) is performed, revealing bradycardia at 48 beats per minute and an inverted
T wave in leads DI, AVL, V3, V4, V5, and V6. The diagnosis is confirmed through cardiac magnetic resonance imaging, which
shows hypertrophic cardiomyopathy with non-obstructive ASH of 27.22 mm. Consequently, it is decided to initiate pharmaco-
logical treatment with propranolol, and the patient is still awaiting a surgical timeframe for the placement of an implantable
cardioverter-defibrillator (ICD).
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RESUMEN

La hipertrofia septal asimétrica (HSA) se define como un aumento del grosor en la pared ventricular mayor a 15 mm que no
esta asociado a otra patologia. Es una enfermedad que en la mayoria de los casos, tiene como etiologia alguna mutacién en
uno de los genes asociados a las proteinas que forman el sarcémero. En el presente articulo presentamos un caso de
HSA en un adulto de 43 afios. Después de manifestar taquipnea, disnea y palidez cutanea, seguido de un sincope, acude a
revision. Durante la evaluacion médica, se realiza un electrocardiograma (ECG) en el que se observa una bradicardia de 48
latidos por minuto y una onda T invertida en DI, AVL, V3, V4, V5 y V6. El diagndstico se confirma mediante resonancia magné-
tica cardiaca, que muestra una miocardiopatia hipertréfica con HSA no obstructiva de 27.22 mm. En consecuencia, se decide
iniciar un tratamiento farmacoldgico con propranolol y se encuentra actualmente a la espera de tiempo quirurgico para la
colocacién de un desfibrilador cardioversor implantable (DCI).

Palabras clave: hipertrofia septal asimétrica; sarcomero; muerte subita; sincope.

INTRODUCTION in the absence of coronary artery disease, valvular disease,

hypertension, and congenital heart disease. There are 3
Cardiomyopathy is defined as a myocardial defect, in which types of hypertrophic cardiomyopathy; ASH, apical hyper-
the heart muscle is functionally and structurally abnormal, trophy and concentric hypertrophy (Figure 1).12

D
R

FIGURE 1. Types of hypertrophic cardiomyopathy. This figure shows 3 different types of hypertrophic cardiomyopathy. The first drawing
(A) corresponds to a normal heart without thickening in the septum or left ventricle. The second drawing (B) demonstrates ASH, the
septum is thickened while the ventricle is not. The third drawing (C) shows an apical hypertrophy where the lowest part of the septum
begins to thicken along with the ventricular wall. The last drawing (D) shows a concentric hypertrophy in which both septum and left
ventricle are thicker.

44 https://doi.org/10.36105/psrua.2024v4n7.05


https://doi.org/10.36105/psrua.2024v4n7.05

Muleiro Alvarez, L. et al. Asymmetrical Septal Hypertrophy diagnosed by MRI: a case report

ASH is defined as an increase in the thickness of the left
ventricular wall (>15 mm thick), which may be accompa-
nied by morphophysiological changes in myocardial cells
and/or the mitral valve, not associated with another cause.?
It is considered to have a classic pattern of autosomal dom-
inant inheritance. The etiology in up to 70% of cases is due
to a mutation in one of the 14 genes that produce sarco-
meric proteins such as troponin | and T, MYH7, or MYBPC3;*
up to 10% of cases will be due to other genetic mutations,
including diseases like amyloidosis, mitochondrial diseases,
nemaline myopathy, Pomp disease, among others.>*®

Depending on the location of the hypertrophy and the
thickness of the ventricular wall, the clinical presentation of
patients may vary, ranging from asymptomatic individuals
to those with diastolic dysfunction, myocardial ischemia,
mitral regurgitation, dyspnea, palpitations, asymptomatic
murmurs, syncope, stroke secondary to atrial fibrillation,
and even sudden death.?

It is important to carry out an appropriate diagnostic ap-
proach since it has a worldwide prevalence of 1 in 500 in-
dividuals in general and is the number one cause of sud-
den death in professional athletes and adults under 30
years of age.” In Mexico there are no national statistics.
However, at the Ignacio Chavez National Institute of Cardi-
ology, a prevalence of 0.16% was found among the indi-
viduals treated there.® Diagnosis is typically conducted
through a medical history combined with a physical exam-
ination and is confirmed through imaging tests. When
there is a suspicion based on the physical examination, an
ECG can be requested, as it is the most sensitive routine
test, while a Holter electrocardiogram can be requested
for risk stratification for sudden death. A 2D echocardio-
gram is the initial study to evaluate ventricular wall hyper-
trophy, as well as a magnetic resonance imaging for better
visualization.®

The treatment will be divided into three categories: phar-
macological agents, invasive therapies (such as right
ventricular pacing, septal ablation with alcohol and my-
ectomy) and physical conditioning as an adjuvant to mod-
ify and address cardiovascular risk factors while reducing
morbidity and mortality.’° Depending on each patient’s

characteristics and clinical presentation, they may be can-
didates for one treatment over the other, with the primary
goal being to reduce symptoms and improve the general
quality of life.

Sudden mortality events (such as sudden cardiac death)
are the principal complications, these occur at an inci-
dence of 0.5-1.5% per year in adults and 2% per year in
children and adolescents. However, patients with invasive
treatment (as an ICD) have a better long-term prognosis
that is similar to their peers in the general population.
Showing the importance of a correct diagnosis and an ear-
ly treatment.®

CASE REPORT

A 43-year-old male was admitted to the emergency room
of our institution due to syncope while urinating on the
previous day, recovering consciousness after 3 minutes. Be-
fore the event, he presented tachypnea, dyspnea, and pale
integuments. He denies having a similar event before and
symptoms at the moment. In his family history these factors
are relevant: a mother with systemic hypertension and a fa-
ther with type 2 diabetes mellitus.

His medical record highlights smoking, stopped 16 years
ago (2 cigarettes per day for a period of 3 years), with a
smoking index of 0.3. He denies other important anteced-
ents. During the medical examination only a slow heart rate
was found, without murmurs or other added phenomena.
His vital signs revealed bradycardia of 47 beats per minute
and stage 2 hypertension with values of 170/100 mmHg.
His Body Mass Index (BMI) was 27.3, which places him in
the overweight category.

A 12-lead ECG was taken (Figure 2), which showed sinus
bradycardia of 48 beats per minute and T wave inversion
in DI, AVL, V3, V4, V5 and V6, demonstrating high lateral
subepicardial ischemia. No alterations were found in labo-
ratory studies. The cardiology department then decides his
admission to the Coronary Care Unit for study protocol of
his sinus bradycardia.
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FIGURE 2. 12-lead electrocardiogram performed on the patient. This image corresponds to the ECG performed in the emergency room
on the patient. Sinus bradycardia and T wave inversion in DI, AVL, V3, V4, V5 and V6 are shown, demonstrating high lateral subepicardial
ischemia.

In the Coronary Care Unit a cardiac MRI was performed the diagnosis and showed mild diastolic dysfunction, with-
(Figure 3), which revealed the presence of hypertrophic out pulmonary hypertension and left ventricular ejection
cardiomyopathy with nonobstructive ASH of 27.22 mm. fraction (LVEF) 76%.

Likewise, an echocardiogram was performed, confirming

FIGURE 3. Cardiac magnetic resonance with cine sequence with gadolinium. This figure shows three different views of a cardiac magnetic
resonance of the patient where cardiomyopathy is seen. In the transversal view (A) it is observed that the left ventricle and the septum
are greater than 15 mm and that the septum has a greater measure than the left ventricle. The sagittal plane (B) shows an ASH of 27.22
mm. The coronal view (C) shows mild hypertrophy of the posterior wall of the left ventricle, accompanied by ASH.
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Due to his clinical improvement and timely diagnosis, this
patient was discharged after 3 days of his admission to the
unit with pharmacological treatment based on proprano-
lol at a dose of 4 mg/kg/day and an appointment with the
cardiology department to assess the placement of an ICD,
which is still pending. Additionally, it was suggested to per-
form low-intensity aerobic exercise such as walking for 30
minutes 3 to 5 days a week, avoiding fatigue.

DISCUSSION

ASH is characterized by abnormal thickening of the ventric-
ular muscle of the interventricular septal wall. It mainly de-
velops in the initial phase of left ventricular hypertrophy,
but is also associated with valvular heart disease, obesity,
and congenital heart disease. Therefore, patients develop
symptoms of dyspnea and heart failure (orthopnea, angina
pectoris, fatigue, syncope and palpitations).!* ASH is typical-
ly seen in patients with hypertrophic cardiomyopathy and
in patients with high blood pressure.*? It has an incidence of
1% in the United States, its pathophysiology is due to a rela-
tive decrease in the posterior thickness of the left ventricle
that causes compensatory hypertrophy of the interventric-
ular septum. Left Ventricular Remodeling Is Associated with
Coronary Artery Diseases.’

It is associated with sudden death in young athletes due to
the presence of ventricular fibrillation and its timely diag-
nosis is important, making the identification of risk factors
and their stratification important. This is achieved with the
patients’ symptoms and with imaging studies according to
the criteria of the American College of Cardiology/Amer-
ican Heart Association (ACC/AHA), however, a large per-
centage of patients are asymptomatic, and their diagnosis
is incidental.?

On physical examination, a harsh midsystolic murmur may
be heard over the lower left sternal border that radiates
to the apex. The intensity of this murmur increases with
the valsalva maneuver. If suspected, it is recommended to
perform a 12-lead ECG, reporting growth of the left ven-
tricle, alteration of the ST segment (depression or slight
elevation), narrow and deep Q waves from V3 to V6, inver-
sion of T waves in V5 and V6. Another study is the two-di-
mensional echocardiogram and a cardiovascular magnetic
resonance that allows the identification of myocardial fi-
brosis, the diagnosis is confirmed with hypertrophy of the
left ventricle of 15 mm in adults and excluding any other
cause. 341

Medical therapy is the first line of treatment for these pa-
tients, with the goal of improving symptoms and reducing
obstruction. Non-vasodilator beta blockers (Metoprolol,
propranolol, bisoprolol and nadolol) are the first line med-
ications; they are safe drugs that improve symptoms, but
they improve the obstructive process very little. In case of
intolerance, the guidelines recommend the use of non-di-
hydropyridine calcium channel blockers (diltiazem and ver-
apamil) and in case of intolerance, the use of disopyramide
is suggested due to its negative inotropic effect, improving
obstruction and symptoms.®

Another type of treatment is alcohol septal ablation, which
is @ minimally invasive procedure to correct left ventricu-
lar outflow tract obstruction in patients with hypertrophic
obstructive cardiomyopathy, which does not improve with
medical treatment. This procedure consists of causing a
controlled myocardial infarction in the basal portion of the
interventricular septum by applying alcohol injection to
reduce obstruction and improve the symptoms of the pa-
tients. This procedure consists of causing a controlled myo-
cardial infarction in the basal portion of the interventricular
septum by applying alcohol injection to reduce obstruction
and improve the symptoms of the patients and hemody-
namics.¢’

Septal reduction therapy has been shown to be effective
in reducing obstruction and is recommended for use in pa-
tients with left ventricular outflow tract obstruction > 50
mmHg, exertional syncope, and severe symptoms. It con-
sists of the reduction of the septum through minimally in-
vasive surgical myomectomy, demonstrating a septal reduc-
tion of up to 11 mm and improving the functional class of
the patients.1®”

In recent years, a new drug called Mavacamten has been
developed, with its main mechanism of action being a
selective inhibitor of B-cardiac myosin ATPase through
allosteric binding,® leading to a decrease in actin-myosin
bridges. This results in Mavacamten’s ability to reduce car-
diac contractility by decreasing the force generated by sar-
comeres. Its usage depends on the left ventricular ejection
fraction (LVEF), and discontinuation is advised when it is
less than 50%.%°

Despite receiving approval from the Food and Drug Admin-
istration (FDA) last year,?® Mavacamten is still under investi-
gation. However, clinical results are promising; in the three
studies conducted so far (PIONEER-HCM, EXPLOREER-HCM,
and VALOR-HCM), Mavacamten has demonstrated safety
and effectiveness in patients with obstructive hypertrophic
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cardiomyopathy who were already receiving conventional
treatment. It was able to decrease the aortic vestibule, im-
prove left ventricular filling, enhance exercise capacity, and
increase quality of life by reducing symptoms, while imag-
ing parameters and biomarkers improved significantly.?2

Despite these promising results, further studies are neces-
sary to clarify all aspects, improve the drug’s safety profile,
and potentially establish it as a new line of treatment for
patients with any type of hypertrophic cardiomyopathy.

The prognosis of patients with ASH depends on the time
of diagnosis, the extent of the heart injury, and the comor-
bidities that the patients present. It is reported that these
patients reduce their life expectancy by up to 12 years
less compared to a healthy person, because they present
a greater risk of developing atrial fibrillation or ventricular
arrhythmias, which is why it is required to follow up with an
ECG every 1-2 years to prevent complications. Medications
and lifestyle changes are the main treatments for ASH. Re-
garding lifestyle changes, it is recommended to avoid exces-
sive alcohol consumption, avoid dehydration, regular physi-
cal activity and reduce the weight of patients.>>13

CONCLUSION

Although ASH is a common cardiovascular disease, its clin-
ical variation makes its diagnosis difficult. Likewise, a large
percentage of patients remain asymptomatic, causing error
in the incidence of the disease. The importance of an early
diagnosis liesin the risk of sudden death, soitisimportant to
do a complete history, including family cardiac background
and previous episodes of syncope. Physical examination is
crucial, highlighting the importance of cardiac auscultation.
Complementary tests such as ECG and echocardiogram are
essential in patient risk staging and in treatment choice. In
our case, we highlight the importance of an early diagno-
sis and the patient’s best treatment based on beta blockers
and the implantation of an ICD.
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