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CASE REPORT

Myocardial crypts as a preclinical sign of hypertrophic cardiomyopathy
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Abstract

Background: The identification by cardiac magnetic resonance of myocardial crypts in the left ventricle (LV) of indi-
viduals carrying hypertrophic cardiomyopathy causative mutations, but without overt hypertrophy, has been proposed
as an early sign of the disease. Myocardial crypts are usually identified in the offsprings of patients with a complete

penetrance of the disease.

Case description: We present a case of familial hypertrophic cardiomyopathy displaying an unusual pattern of disease
distribution; the 14-year-old child was affected, demonstrating a typical LV asymmetrical hypertrophy, his grandfather,
and the 2 brothers of his mother were also affected, but the 41-year-old mother was unaffected (no hypertrophy) display-
ing 3 myocardial crypts in inferior LV wall, suggesting a preclinical involvement.

Conclusion: The findings underscore the diverse clinical spectrum of the disease, even in a single family and also the
need to revise the diagnostic criteria of hypertrophic cardiomyopathy.Hippokratia 2014; 18 (4): 359-361.
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Introduction

We present an unusual case of a familial hypertrophic cardio-
myopathy (HCM) in a child sparing the mother who unex-
pectedly displayed myocardial crypts in cardiac magnetic res-
onance (CMR). The identification of myocardial crypts in the
left ventricle (LV) of individuals carrying hypertrophic car-
diomyopathy causative mutations, but without overt hyper-
trophy, has been proposed as an early sign of the disease.
Myocardial crypts are usually identified in the offsprings of
patients with a complete penetrance of the disease.

Case presentation

A typical case of HCM, i.e. unexplained LV hypertrophy,
was diagnosed by echocardiography and CMR through
3 generations in 4 patients [case-index patient I (I), II
(IT), IT (III), and III (IIT)] (Figure 1). Case-index patient
I (I) was deceased when the other family members were
evaluated and was diagnosed by history. Case-index pa-
tients II (1), IIT (I), IIT (IT), and III (IV) did not proceed
for clinical evaluation. Case-index patient II (IV) [(the
mother of case-index patient III (III)] had a normal LV
wall thickness, but 3 myocardial crypts were located in
LV inferior wall (Figure 2), suggesting a preclinical sign
of hypertrophic cardiomyopathy. Accordingly, the pulsed
wave tissue Doppler of the lateral wall of the mother dis-
played a lateral Sa <13 cm/s and a lateral Ea <14 cm/s,
measurements, that also constitute a preclinical sign of
HCM, differentiating a mutation positive patient with
high sensitivity and specificity (Figure 2B). Although
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Figure 1: Family tree showing hypertrophic cardiomyopa-
thy phenotypic expression through 3 generations. Note that
case-index patient II (IV) (mother) is unaffected, not display-
ing any hypertrophy, while case-index patient III (III) (son)
is affected. Squares represent males and circles females.
Black colour filled schemes represent patients with overt
hypertrophy. Schemes with diagonal lines refer to deceased
family members.

US: unknown status.

genetic analysis was not performed, because it was not
available in our laboratory, case index II (IV) patient was
considered an obligate carrier of the mutation of HCM.

Discussion

In our case we describe the presence of myocardial crypts
in a 41-year-old mother with no hypertrophy, and a typi-
cal HCM phenotype in her 14-year old son, in the 2 broth-
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Figure 2: Echocardiography, electrocardiography (ECG) and cardiac magnetic resonance (CMR) images of case index II (IV)
patient (mother) which display myocardial crypts but no overt hypertrophy of the left ventricle (LV). A. Left parasternal short
axis view at the level of the mitral valve displaying normal wall thickness of the left ventricle. B. Pulsed wave tissue Doppler
of the lateral wall displaying a lateral Sa <13 cm/s and a lateral Ea <14 cm/s. C. Normal ECG. D, E. CMR displaying normal
LV thickness (D), and 3 myocardial crypts (arrow) in the inferior wall (E).

Figure 3: Echocardiography, electrocardiography (ECG) and cardiac magnetic resonance (CMR) images of case index IIT (IIT)
patient (son) which display overt hypertrophy of the left ventricle (LV). A. Left parasternal short axis view at the level of the
mitral valve displaying asymmetrical hypertrophy of the left ventricle. B. ECG showing repolarization disturbances and nega-
tive T-waves at leads V1-V4 and Q-waves at leads V5-V6. C, D. CMR images showing LV asymmetrical hypertrophy (15 mm
at the anterior septum).
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ers, and her father. Myocardial crypts are narrow deep
blood-filled invaginations occupying at least 50% of my-
ocardial wall, more frequent localized in the septum and
the inferior wall, at the sites of right ventricle insertion.
The presence of myocardial crypts has been proposed as
an early sign of HCM-phenotype in individuals carry-
ing HCM-causing gene mutations, but no hypertrophy!'-,
representing probably an abnormal fetal cardiac morpho-
genesis due to in utero expression of the underlying gene
mutation. Myocardial crypts are visualized only by CMR
in about two thirds of subjects carrying HCM causative
gene mutations without hypertrophy [genotype (+)/phe-
notype (-) subjects], and in less than 5% of genotype
(+) patients with overt hypertrophy, while absent in con-
trol subjects’. It should be emphasized that in more than
half of the cases the visualization of myocardial crypts
precedes the development of ECG abnormalities®. Usu-
ally, myocardial crypts are identified in the offsprings
of patients with a complete penetrance of the disease.
In our case HCM-phenotype (overt hypertrophy) was
present in a 14-year-old child (Figure 3) while absent in
his 41-year-old mother, in whom myocardial crypts were
demonstrated in CMR and who was also considered an
obligate carrier of the HCM mutation. Also the pulsed
wave tissue Doppler velocities of the lateral wall of the
mother suggest another preclinical sign of HCM*. These

findings underscore the diverse clinical spectrum of the
disease, even in a single family and also the need to re-
vise the criteria of HCM diagnosis. The utility of CMR in
evaluating all genotype (+)/phenotype (-) individuals and
all first degree relatives in cases when genetic analysis is
impractical or unavailable is also supported.

Conflict of interest
Authors declare no conflict of interest.

References

1. Germans T, Wilde AA, Dijkmans PA, Chai W, Kamp O, Pinto
YM, et al. Structural abnormalities of the inferoseptal left ven-
tricular wall detected by cardiac magnetic resonance imaging in
carriers of hypertrophic cardiomyopathy mutations. J] Am Coll
Cardiol. 2006; 48: 2518-2523.

2. Maron MS, Rowin EJ, Lin D, Appelbaum E, Chan RH, Gibson
CM, et al. Prevalence and clinical profile of myocardial crypts in
hypertrophic cardiomyopathy. Circ Cardiovasc Imaging. 2012;
5:441-447.

3. Moon JC, McKenna WJ. Myocardial crypts: a prephenotypic
marker of hypertrophic cardiomyopathy? Circ Cardiovasc Im-
aging. 2012; 5: 431-432

4. Nagueh SF, Bachinski LL, Meyer D, Hill R, Zoghbi WA, Tam
JW, et al. Tissue Doppler imaging consistently detects myocar-
dial abnormalities in patients with hypertrophic cardiomyopathy
and provides a novel means for an early diagnosis before and
independently of hypertrophy. Circulation. 2001; 104: 128-130.



