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Desminopathy with early cardiac involvement mimicking 
apical hypertrophic cardiomyopathy: Demonstration 
by cardiovascular magnetic resonance
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Abstract    

We present a report of a patient with desmin-related skeletal 
myopathy who underwent Cardiac MRI (CMR) following episodes 
of palpitations. Despite a recent normal echocardiogram, the CMR 
study revealed mild but unequivocal apical hypertrophy. These ap-
pearances were indistinguishable from those seen with sarcomeric 
apical hypertrophic cardiomyopathy. This case adds desminopathy 
to the growing list of potential HCM phenocopies and should be 
considered in situations where skeletal muscular weakness has 
also been identified.

Introduction

Myofibrillar Myopathy (MFM) is characterized by a group of 
phenotypically and genotypically heterogenous neuromuscular 
disorders. One of these disorders is desmin-related myopathy, 
which has a predominant autosomal dominant mode of inheri-
tance and is caused by a mutation in the Desmin Gene (Des) 
[1-3]. Individuals with desminopathy develop cardiomyopathy, 
cardiac conduction disease, and skeletal myopathy, in 49%, 
60%, and 74% of cases, respectively [1]. The skeletal myopa-
thy usually presents with bilateral weakness involving distal leg 
muscles spreading proximally, leading eventually to wheelchair-
dependence [2,4]. The most common form of myocardial in-
volvement is Dilated Cardiomyopathy (DCM) [1,5,6] followed by 
Restrictive (RCM) [7-9], Arrhythmogenic (ACM) [10,11] and fi-
nally Hypertrophic Cardiomyopathy (HCM) [12,13]. Historically, 
these cases were diagnosed by echocardiography; as a result, it 
is likely that mild cases were missed. In the current era, CMR is 
often used, can detect tissue changes earlier, and may predict 
the prognosis by identification of cardiac fibrosis [14-17]. We 
describe a case of desminopathy, detected by CMR, with a pre-
viously unreported apical hypertrophic phenotype.

Case presentation

A 39-year-old man presented with a 6-year history of slowly 
progressive symmetric leg weakness (distal greater than proxi-
mal), and mild distal upper extremity weakness. He had pre-
served sensation in the upper and lower extremities, but absent 
ankle reflexes. There were no upper motor neuron signs.  From 
a cardiac perspective, he was in NYHA functional class I-II. He 
described intermittent palpitations both at rest and with activ-
ity. There was no history of syncope or heart failure symptoms.

The patient reached both gross and fine motor developmen-
tal milestones on time with no delay. As a child, he was able 
to keep up with his peers and he participated in sports such 
as swimming, basketball, and soccer. He was able to run and 
jump as a child. He did not require any gait aids or braces during 
childhood.

The patient’s mother, already deceased, had muscle weak-
ness. However, she was never formally assessed. A maternal 
aunt and a maternal cousin are also affected. His maternal aunt 
underwent genetic testing, which demonstrated a pathogenic 
mutation in the Des gene. The patient has three sisters and one 
brother, all asymptomatic.  He has three daughters, all of whom 
are healthy.
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He underwent EMG exam in 2017, which reported denerva-
tion in his gastrocnemius muscles bilaterally. His Creatine Kinase 
(CK) in 2016 was 907 IU/L and in 2017 was 925 IU/L (Normal 
range is 30–250 IU/L). Genetic testing confirmed that he was a 
heterozygous carrier for the familial pathogenic Des mutation 
(DES c.1034T>c p. Leu345Pro).

Cardiac screening was performed with echocardiogram, 
Holter monitor, and Cardiovascular Magnetic Resonance (CMR). 
The echocardiography showed prolapse of the anterior leaflet 
of mitral valve as well as mild dilatation of the left atrium.  His 
ejection fraction was 60%. There was mild mitral regurgitation 
and mild tricuspid regurgitation on Doppler. No arrhythmia was 
detected on ambulatory monitoring. The cardiac phenotype by 
echo was otherwise unremarkable.

CMR was undertaken on a 1.5T system (Siemens Avanto, 
Siemens Medical Systems, Germany). Steady state free preces-
sion cine imaging demonstrated LV diastolic wall thickness of 
9.5 mm in the apical segments of anterior and septal wall (Fig-
ure 1). Global and regional wall motion was normal (LVEF 63%). 
Late Gadolinium Enhancement (LGE) imaging was performed 
with Gadolinium (Gd)-DTPA 0.15 mmol/kg (Magnevist, Bayer 
Schering Pharma, Berlin, Germany), using a 2D inversion recov-
ery prepared turboflash sequence. Native and post contrast T1 
maps were also acquired. These revealed focal abnormal signal 
in the thickened apical segments (Figure 1), indicative of myo-
cardial fibrosis.

Figure 1: Cardiac MRI appearances of patient with pathogenic mu-
tation in desmin gene and features of skeletal myopathy. Steady 
State Free Precession (SSFP) 4-chamber cine images in diastole (A) 
and systole (B) demonstrate subtle apical thickening and ‘squar-
ing off’ of the apical tip. Signal is also abnormally increased in the 
same area (images acquired post contrast) which suggests the 
presence of fibrosis. Strain imaging is shown to be abnormal, prin-
cipally in the apical lateral segment (C, diastole; D, systole). Native 
T1 (E) and post contrast T1 (F) mapping show abnormal signal in 
the apex consistent with fibrosis.

Discussion

Desmin-related myopathy, which is caused by accumula-
tion of insoluble mutant desmin protein in skeletal, cardiac and 
striated muscle, has variable phenotypic expression [1]. Some 
patients will experience progressive skeletal myopathy with-
out cardiac manifestations; others develop an isolated primary 
cardiomyopathy characterized as DCM or RCM. This differential 
phenotypic expression is due to the type and precise location of 

the mutation within the desmin gene [18,19]. In this case the 
presentation was a slowly progressive skeletal myopathy. The 
initial evaluation of cardiac involvement revealed no LV dilation 
or hypertrophy. CMR revealed increased myocardial thickness 
and LGE in the apical segments. The apical hypertrophy was not 
apparent at echocardiography and this is congruent with the 
experience of Moon et al who demonstrated that subtle apical 
HCM is frequently under-appreciated unless CMR is employed.

Strach et.al. evaluated eleven patients with pathogenic des-
min mutations with both forms of imaging [14]. CMR revealed 
subtle focal hypertrophic myocardial changes in two patients 
(n=2/11), which were not detected by echocardiography. In 
addition, there were four patients (n=4/11) in whom LGE was 
detected at CMR, without corresponding global or regional wall 
motion abnormality at echocardiography.

He et al reported another case of desminopathy which pre-
sented as a LV thickened septal and lateral wall [13]. This finding 
in echocardiography was associated with LGE in the lateral wall 
detected by CMR. One further example of an HCM phenocopy, 
caused by a novel homozygous desmin mutation, did not go un-
der cardiac MRI [12].

Conclusion

We present a case of cardiac involvement, in a patient with 
desminopathy, which would have gone unrecognized without 
CMR. Only knowledge of the patient’s history prevented this pa-
tient from being misdiagnosed as sarcomeric apical HCM. As far 
as we are aware this is the first case in the literature to describe 
a true apical phenotype in the context of a pathogenic desmin 
mutation.
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