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Abstract Desmin cardiomyopathy is a rare cause of
congestive heart failure. Its clinical manifestation in

adulthood often is associated with conduction disorders and

a neuromuscular phenotype. Only a few cases have been
reported, with early manifestation in childhood mostly due

to severe cardiomyopathy dilationand conduction abnor-

malities. However, the disease can result in the variety of
clinical phenotypes, including hypertrophic, restrictive, and

arrthythmogenic cardiomyopathy. This report describes the

first case of desmin cardiomyopathy with early manifes-
tation in adolescence and transformation of several clinical

phenotypes over time, representing sufficient difficulties

for the correct clinical diagnosis and treatment of the dis-
ease at an early stage.
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More than 160 patients with desmin mutations have been

reported worldwide, and a detailed clinical view of desmin
cardiomyopathy is well described in an extensive meta-

analysis [8]. The most typical feature that makes a clinician

suspect desmin gene mutation is a combination of cardiac
and muscle symptoms including weakness and moderate

CK elevation, cardiac conduction abnormalities, and car-

diomyopathy—dilated, restrictive, or less commonly hyper-
trophic or arrhythmogenic [1, 4, 6, 7]. However, this

diagnosis still remains a difficult task due to the variety and

lack of specificity of clinical signs, as well as the frequent
subtle debut of the disease. Histologic examination of skeletal

or cardiac muscle can be very informative but requires a

primary suspicion for this particular pathology. We present a
clinical case of desmin cardiomyopathy illustrating the dif-

ficulties of differential diagnosis on all diagnostic levels

including assessment of clinical symptoms, cardiac function,
and cardiac muscle histology.

Case Report

A male patient was first examined at 15 years of age due to

left atrium enlargement accidentally shown during routine

X-ray examination. He had no symptoms of cardiac or
skeletal muscle disease, led an active lifestyle, and

performed sports. Echocardiography showed marked left

ventricular (LV) thickening (IVS, 1.7 mm; LVPW,
1.6 mm), increased LV mass, diastolic dysfunction, left

atrial enlargement, and preserved systolic function. No

pericardial effusion was noted. Blood tests were
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unremarkable, and no neurologic examination was performed

at that time.
The patient’s diagnosis was nonobstructive hypertrophic

cardiomyopathy, and he was prescribed beta-blockers and

restriction of sport activities. After 7 years, he started to
experience palpitations and shortness of breath during

physical exercise. Echocardiography showed only slightly

increased LV thickness (IVS, 1.3 mm; LVPW, 1.2 mm), a
restrictive filling pattern, and moderate pericardial effu-

sion. Serum inflammatory markers were negative, and no

endomyocardial biopsy was performed.
The patient’s condition was diagnosed as myopericar-

ditis, and colchicine therapy was initiated without clear

effect. At the age of 27 years, the man first experienced
syncope after an influenza episode. Holter electrocardiog-

raphy showed frequent extra ventricular beats, nonsu-

stained ventricular tachycardia, and type 2 atrioventricular
(AV) block together with echocardiographic signs of LV

enlargement [LV end-diastolic diameter (LVEDD), 6 mm].

Serum examination results were negative for Lyme disease,
sarcoidosis, and connective tissue disorder markers, but

increased troponin levels (0.860–1.850) were repeatedly

found. Cardiac magnetic resonance imaging (MRI) showed

transmurallate gadolinium enhancement in the interven-
tricular septum. Due to moderate pericardial effusion,

preserved systolic function, and elevated troponin levels

without CK elevation, the patient’s condition was again
considered to be myopericarditis, and prednisolone and

amiodarone therapy was initiated. However, the absence of

a clear effect of steroid therapy on troponin levels, the
progression of AV block, and the increasing frequency of

ventricular tachycardias challenged the current diagnosis

and forced reevaluation of all clinical data. Endomyocar-
dial biopsy was performed during pacemaker implantation.

Histologic examination showed moderate myocardial

disarray with cardiomyocytes hypertrophy, fragmentation
and variation of nuclear morphology, and moderate peri-

myocyte and focal fibrosis (Fig. 1). Prominent connective

tissue was seen around small arteries together with
hypertrophy and hyperplasia of smooth muscle cells.

Immunostaining exhibited no lymphocyte or neutrophil

infiltration but cytoplasm clearing and occasional macro-
phage infiltration in the areas of severe myocyte disruption.

Staining with anti-desmin antibody showed local loss of

Fig. 1 Myocardial biopsy of a patient with desmin cardiomyopathy.
a Cardiomyocyte fragmentation, cytoplasm homogenization, and
nuclear clearing. Severe perinuclear vacuolization with optically
empty vacuoles and perinuclear cytoplasm clearing can be seen
(hematoxilin–eosin; magnification, 940). b Fragmentation and focal

myocytolysis of cardiomyocytes (hematoxylin–eosin; magnification,
940). c, d Focal absence of desmin staining, patchy distribution, and
absence of regular cross striation in desmin-related cardiomyopathy
(DAB staining with anti-desmin antibody)
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regular cross striation and uneven distribution, with areas

of no desmin immunoreactivity. Viral examination of
cardiac tissue using polymerase chain reaction exhibited a

negative reaction for all cardiotropic viruses examined.

Sequencing of the desmin gene showed a splice-site muta-
tion (IVS3?1G?A), which was absent in 300 healthy control

subjects. Electroneuromyography confirmed a myopathic pat-

tern with predominantly proximal muscle involvement.
The patient’s diagnosis was determined to be desmin

cardiomyopathy, and steroid therapy was discontinued.
However, the patient’s condition deteriorated, and MRI

showed formation of LV micro-aneurysm with wall thin-

ning (maximal wall thickness in the area of the aneurysms,
3 mm). The patient underwent implantation of an internal

cardioverter-defibrillator, but due to frequent discharges,

additional therapy using b-blockers and sotalol was initi-
ated, with a positive effect on cardiac rhythm and function.

Discussion

The reported case of desmin cardiomyopathy constituted a
substantial diagnostic challenge due to its atypical pre-

sentation as hypertrophic cardiomyopathy in adolescence

and the absence of the initial characteristic ‘‘red flags’’ of
the disease, such as elevated CK, AV blocks, and skeletal

myopathy. The diagnostic challenge to differentiate

between primary cardiomyopathy and myocarditis repre-
sented the major difficulty in this reported case.

The patient’s disorder was originally misdiagnosed as

myocarditis, mainly due to pericardial effusion and per-
sistently elevated troponin levels. In this context, MRI data

showing late gadolinium enhancement were interpreted as

signs of myocarditis, although this phenomenon is an
nonpecific sign denoting many types of cardiomyopathies

and should diagnostically be interpreted only together with

histologic and microbiologic data.
The elevated serum troponin level in the reported case

represents a sign of cardiomyocyte injury and death per se,

which can be observed in many genetic cardiomyopathies.
Thus, because it is not a very well known attribute of

genetic cardiomyopathies, elevation of the serum troponin

level might be considered equivalent to CK elevation in
patients with desmin mutations and muscle symptoms.

The most typical histologic feature of desmin cardio-

myopathy is the formation of desmin aggregates [1, 3].
However, this sign is not present in all patients with desmin

mutations due to the preserved ability of some mutant

desmin variants to form filaments [2]. In the absence of
desmin aggregates, the histologic features of desmin car-

diomyopathy resulting probably from abnormal desmin

nanomechanical properties, are unspecific and can be seen
in many other cardiomyopathies [5].

Macrophage infiltration also has been described in

patients with desmin cardiomyopathy and by itself is not
sufficient for a diagnosis of myocarditis. The diagnostic

difficulties described in the reported case together with late

manifestation of conduction abnormalities, absence of CK
elevation, and lack of skeletal muscle weakness made an

early diagnosis of desmin-related cardiomyopathy difficult.

This unique case shows the transformation of desmin
cardiomyopathy from hypertrophic to restrictive, and later,

to dilated phenotypes.The pathophysiologic cause of the
moderate pericardial effusion remains unclear, possibly

reflecting reduced right ventricular systolic function or

aseptic cardiomyocyte death.
In conclusion, we report the first case of desmin car-

diomyopathy with transition from a hypertrophic to a

restrictive and dilated phenotype and with the disease cause
originally mimicking myocarditis due to pericardial

effusion, serum troponin elevation, and late gadolinium

enhancement shown on MRI.
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