
ABSTRACT

Although hypertrophic cardiomyopathy has a reported prevalence of 1/500, 
compound, double, and triple mutations are infrequent. There is phenotypic variation 
between individuals with HCM, making disease course difficult to predict. There is 
some debate as to whether multiple mutations confer a worse prognosis and the 
extent to which the mutations affect an individual’s prognosis. We report a case of 
homozygous MYBPC3 mutations in a 2-year-old presenting with aborted sudden 
cardiac death and a severe form of hypertrophic cardiomyopathy. 

Echocardiography was completed and was significant for left ventricular hypertrophy without 
evidence of obstruction. The interventricular septum measured 1.1cm by direct measurement with a 
z-score of +3.65 by Detroit data. 

Figure 2. Echocardiographic images showing severe hypertrophic cardiomyopathy. The interventricular septum measures 1.2 cm, 1.8cm, 
and 1.0 cm in images 1, 2, and 3 respectively. 

Upon questioning, the parents indicated there was no family history of sudden cardiac death, 
congenital heart defects, or hypertrophic cardiomyopathy. Propranolol therapy was initiated to 
decrease risk of arrhythmias and increase ventricular fill time. She was then transferred to a larger 
institution for surgical epicardial implantable cardioverter defibrillator (ICD) placement. 

A cardiac MRI, with late gadolinium enhancement, was obtained prior to ICD placement, which 
was significant for severe septal hypertrophy with mild left ventricular free wall hypertrophy and 
increased trabeculation of the free wall and apex. The myocardium of the apex was noted to be thin. 
The interventricular septum was measured up to 16.9 mm on left ventricular outflow tract images. 
Short axis images revealed a septum measurement of 13-14mm (z-score +18, Boston) and a left 
ventricle free wall measurement of 6-7mm (z-score +2 to 3.8, Boston). There was scattered, 
delayed hyperenhancement of the mid-ventricular septum. A max noncompacted to compacted ratio 
of 2 was noted, which did not meet criteria for left ventricle noncompaction. There was no evidence 
of left ventricular outflow obstruction and a left ventricle ejection fraction of 57%. 
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DISCUSSION

Studies have reported an upwards of 6% of patients with HCM have more than 1 
mutation2-5. One study reported a prevalence of 0.8% of HCM patients with triple 
mutations4. Homozygous mutations are presumably rare with few case reports and 
one study reporting 3 patients having homozygous mutations out of 197 patients with 
HCM1,6-8. 
Although MYBPC3 is one of the most common mutations seen in HCM, only a few 
cases of homozygous MYBPC3 mutations have been reported. In these accounts, 
patients are described as having severe HCM with symptoms occurring in infancy 
resulting in early death or heart transplant6-9. Two studies described homozygous 
MYBPC3 mutations among an Amish community6,8.  Affected children presented with 
symptoms of heart failure shortly after birth and resulted in either death before 1 year 
of age or heart transplant despite treatment6-8. All children described from this Amish 
community had splice site mutations in intron 30 (3330+2T>G), which were traced to 
an ancestral founder mutation8. 
There is pronounced phenotypic variation between individuals with HCM, even with 
the same mutation or within the same family, making disease course difficult to 
predict1, 9-10. Multiple mutations for HCM within the same individual could have 
significant implications in genetic counseling and patient management. 

CONCLUSION

Studies suggest that multiple HCM mutations tend to confer a worse prognosis with a 
more severe phenotype1,3-4,9. Patients with multiple mutations tend to demonstrate 
increased incidence of sudden cardiac death, risk of end-stage progression and 
ventricular arrhythmias3-4. Our patient having a significantly worse disease course, 
and much earlier onset, than both parents supports this notion. Cardiac MRI showed 
advanced fibrosis at an early age, further supporting more severe pathology due to 
homozygosity. 

CASE REPORT

A 2-year-old presented to our pediatric intensive care unit as a transfer from an 
outside emergency department after an episode of aborted sudden cardiac death. 
Approximately 3 hours before arrival, she collapsed at home after clutching her chest. 
Her father began CPR and police arrived with an AED. The AED interpreted the 
rhythm as ‘shockable’, a single shock was delivered, and rhythm converted to sinus 
tachycardia. 12-lead electrocardiogram (ECG), obtained in our PICU, was significant 
for sinus rhythm, left ventricular hypertrophy, biventricular hypertrophy, and 
nonspecific ST and T wave abnormality.  

Figure 1. Electocardiography (ECG) on arrival to PICU. There are high voltage QRS complexes in the left precordial 
leads without T wave inversion indicating left ventricular hypertrophy. Prominent mid-precordial voltage indicates 

possible biventricular hypertrophy. There are also nonspecific ST and T wave abnormalities. 

Figure 3. Cardiac MRI images significant for severe septal hypertrophy and 
increased trabeculation. The interventricular septum measures up to 16.9 mm. 

INTRODUCTION

Hypertrophic cardiomyopathy (HCM) is a cardiac condition characterized by diastolic 
dysfunction and systolic outflow obstruction of the left ventricle. It is inherited in an 
autosomal dominant manner with beta-myosin heavy chain (MYH7) and myosin 
binding protein C (MYBPC3) being the most common sites of mutation1. Although 
HCM has a 1/500 reported prevalence, compound and double mutations for this 
condition are infrequent2,3. 


