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Nemaline myopathy is a rare congenital disease that generally 
occurs in childhood. We report a case of a 50-year-old man who 
presented with severe heart failure as the initial manifestation 
of nemaline myopathy. Soon after he developed acute restrictive 
respiratory failure due to the diaphragmatic paralysis. The di-
agnosis of “nemaline myopathy” was obtained on muscle biopsy 
performed one year later. After starting appropriate cardiologi-
cal treatment and non-invasive ventilation, his cardiac and pul-
monary functions improved substantially, remaining stable for 
over the 10 years since diagnosis. In the last two years the patient 
had a progressive deterioration of respiratory function, enabling 
him to attend daily activities. 
Few cases of respiratory failure in patients with adult-onset ne-
maline myopathy are reported, but the insidious onset in this case 
is even more unusual. This case highlights the wide spectrum of 
presenting features of adult-onset nemaline myopathy and the 
temporary efficacy of non invasive ventilation on respiratory 
function. 
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Introduction
Nemaline myopathy, included in the group of con-

genital myopathies, is characterised by the presence of 
rod-like nemaline bodies in the muscle fibers. It is asso-
ciated to the presence of particular phenotypic features 
such as elongated face, high palate, thoracic deformities, 
scoliosis, and diffuse muscle weakness  (1,  2). It has a 
usually childhood onset and – except for severe congeni-
tal forms – it is a benign disease with a slight progression. 

From a genetic point of view, nemaline myopathy 
can be due to mutations in nebulin (NEB), α- skeletal 
actin (ACTA1), α-tropomyosin (TPM3), b-tropomyosin 
(TPM2), troponin T (TNNT1), or cofilin (CFL2) genes. 

Respiratory failure – constant in more severe types 
– can occur also in patients with mild presentation (3, 4). 
Cases with cardiac involvement have been rarely de-
scribed  (5-8). The association between cardiomyopathy 
and respiratory insufficiency is very rare  (9). Here we 
describe a case of nemaline myopathy presenting as di-
lated cardiomyopathy and heart failure, complicated by 
respiratory failure.

Case report
The patient is a 50-year-old man. His medical his-

tory was not contributory. At the age of 37 years, he com-
plained of persistent fatigue and dyspnoea even for mod-
est efforts and oedema of lower limbs. The patient was 
examined at the department of internal medicine of the 
local hospital, and hospitalised with a diagnosis of dilated 
cardiomyopathy probably consequence of a myocarditis 
process. Soon after he was transferred to the cardiologic 
department of the regional hospital, and pharmacological-
ly treated for heart failure and pulmonary hypertension. 
Two weeks later the patient presented several episodes 
of oxygen desaturation, despite a clinical improvement 
in the heart failure. Blood gas analysis showed an arterial 
partial pressure of carbon dioxide (PaCO

2
) of 125,5 mm-

Hg, suggesting marked hypercapnia, while chest X-ray 
revealed a diaphragmatic paralysis. Assisted respiration 
by non-invasive continuous positive-pressure ventilation 
was introduced, after consultation with the patient and his 
family. 

Once the respiratory parameters stabilized, the patient 
was referred to a neurology department to investigate the 
presence of an underlying neuromuscular disease. Elec-
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tromyography revealed a nontypical myogenic pattern. 
Muscle biopsy, by EE staining, showed marked variation 
in fibre size, with the co-existence of hypotrophic and 
hypertrophic fibres, together in small groups, contain-
ing nemaline bodies. The same pattern was confirmed by 
the Gomory’s trichrome staining (Fig. 1). ATPase stain-
ing revealed preferential atrophy of type 1 fibres. The ul-
trastructural analysis confirmed to presence of nemaline 
“rods”. These findings confirmed the clinical diagnosis of 
“nemaline myopathy”. 

For about 11 years the patient performed periodical 
cardiac and respiratory investigations, showing stability 
of the clinical conditions. 

In the last year a deterioration of respiratory param-
eters was observed. At the last control at our Service, the 
muscle examination showed a slight decrease in muscle 
strength at both the upper and lower limbs (MRC Scale 
score 4), a marked decrease in the neck muscles strength 
(MRC Scale score 3) and diffuse muscle atrophy. The pa-
tient was able to walk unassisted and to stand up from the 
squat-down position. The deep tendon reflexes were dif-
fusely and symmetrically reduced. Tibio-tarsal contrac-
tures were observed. Scoliosis was not present.

Electrocardiography revealed a sinus rhythm, with a 
heart rate of 60/minute, incomplete right bundle branch 
block, anterior left hemi-block and pulmonary hyperten-
sion. 

Echocardiography revealed left ventricular dilation 
with reduced systolic function (EF = 50%), dilation of 
right ventricle, moderate mitral regurgitation and mild tri-
cuspid regurgitation (Fig. 2). PAPs were 58mmHg. Patent 
foramen ovale was observed.

Spirometric tests showed a reduction in percentage 
of FVC (20% of the expected values), PEF (40%) and 
FEV

1
 (25%). 

Laboratory tests showed a slight increase in CK val-
ues (289 U/L vs 190U/L), in total LDH (483 U/L vs 480 
U/L) and in LDH5 isoenzyme (24,2% vs 17%), in bi-
lirubin (2,87 vs 1,2). On the other hand creatinine values 
were reduced (0,65 vs 0,67 mg/dL). 

The patient is currently on ivabradine (5  mg/die), 
ace-inhibitors (ramipril 1,25 mg/die), diuretics (furosem-
ide 25 mg/die and canrenone 50 mg on alternate days), 
coenzyme Q10 (100 mg/die) and magnesium pidolatum 
(1,5  g/die). The patient is ventilatory assisted 24h/24h 
and unable to attend daily activities.

Discussion 
Nemaline myopathy is the most frequent form of 

congenital myopathies. It is characterised from a clinical 
point of view by a continuous spectrum of phenotypes 
ranging from severe congenital forms to mild childhood–

juvenile forms and adult-onset forms. Recently a sixth 
group has been added that includes cardiomyopathy and 
opthalmoplegia (3). 

 In our patient the type of nemaline myopathy was 
classified as an adult form. From a genetic point of view, 
nemaline myopathy can be caused by mutations in six 
different genes. The analysis of gene mutations in our pa-
tient is still in progress. 

Cardiac involvement is a frequent autopsy finding 
in patients with nemaline myopathy (5-8), presenting as 
hypertrophic cardiomyopathy, dilated cardiomyopathy, 
pulmonary hypertension or congenital defects (ventricu-
lar septal defect). 

In our patient the presenting symptoms were those 
of heart failure; however echocardiography also revealed 
patent foramen ovale and severe pulmonary hypertension. 

Figure 1. Gomori trichrome (GT) staining showing the 
nemaline rods.

Figure 2. Four chamber image. Note the moderate dila-
tion of left ventricle and mitral regurgitation.
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According to the individual case reports, nemaline dilated 
cardiomyopathy ultimately led to fatal outcome in most 
patients. 

The combination therapy with beta-blockers and ace-
inhibitors, the standard therapy in patients with symp-
tomatic dilated cardiomyopathy  (10), contributed to the 
relief of heart failure in the last 12 years; the recent sub-
stitution of beta-blockers by ivabradine further amelio-
rated the general conditions of our patient. Despite the 
improvement in cardiologic parameters, a severe respira-
tory failure occurred few months after the cardiac symp-
toms, with several episodes of oxygen desaturation, due 
to the paralysis of the diaphragm. The restrictive respi-
ratory syndrome evolved over time so that the patient is 
currently on continuous ventilatory support. 

In our case, it is not clear whether symptoms of respi-
ratory failure preceded in a subtle way the onset of heart 
failure or they were masked by the symptoms of heart 
failure. However it should be stressed that respiratory 
monitoring is necessary in all cases of diagnosed or sus-
pected nemaline myopathy.
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