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Case Reports

Lethal Cardiac Complications in a Long-Term Survivor of
Spinal Muscular Atrophy Type 1
Min-Jung Cho

Department of Pediatrics, Pusan National University Hospital, Biomedical Research Institute of Pusan National
University Hospital, Busan, Korea
Spinal muscular atrophy (SMA) is a rare neuromuscular disease characterized by degeneration of the anterior
horn cells of the spinal cord and motor nuclei in the lower brainstem, resulting in hypotonia, progressive
proximal muscle weakness, paralysis, and progressive respiratory insufficiency. We report the case of a
6-year-old girl diagnosed with spinal muscular atrophy type 1 (Werdnig-Hoffman disease) who has been treated
at home with non-invasive ventilation (assist-control mode with a back-up respiratory rate of 26 per minute).
She presented with an atrioventricular block and atrial fibrillation, as well as paroxysmal fluctuation of blood
pressure and heart rate indicating autonomic dysfunction. Although it is known that patients with spinal
muscular atrophy type 1 do not generally demonstrate cardiac problems, it can be concluded based on findings
in our case that long-term survivors with spinal muscular atrophy type 1 may develop cardiac rhythm
disturbances. We therefore recommend that the possibility of cardiac complications and autonomic dysfunction
should be borne in mind in the management of such patients.
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Spinal muscular atrophy (SMA) is a neuro-

tonia at birth or within 6 months of age.3 As most

muscular disease characterized by degeneration

patients with SMA type 1 rarely survive beyond

of the anterior horn cells of the spinal cord and

the first 2 years of life, there is lack of information

motor nuclei in the lower brainstem, resulting in

neither about incidence nor regarding car-

hypotonia, progressive proximal muscle weak-

diovascular complications associated with SMA

ness, and paralysis.1 Clinically, SMA is classified

type 1. However, owing to advances in manage-

into types 0 to 4, based on the clinical course

ment of chronic respiratory insufficiency, which

and age of onset.2 The acute infantile form of SMA

is major problem in SMA patients, several cases

type 1 (Werdnig-Hoffmann disease) typically pres-

about long-term survivors up to about 24 months

ents with generalized muscle weakness and hypo-

have been reported.4,5 To the best of our knowl-
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edge, this is the first reported case of a patient

tion and progressive respiratory insufficiency. Her

with SMA type 1 who survived for more than 6

mother was a nurse, and she cared for her by herself

years and demonstrated an atrioventricular block,

without prescribed drugs or routine clinic fol-

atrial fibrillations and episodes of tachycardia.

low-up.
She was first referred to the cardiology department about the decreased heart rate that her moth-

CASE

er had noticed. Her electrocardiogram showed a
2:1 high-grade second-degree atrioventricular

The patient was a 6-year-old girl with a

block (Fig. 1). Her body weight was 18 kg. Pulse

long-standing diagnosis of SMA type 1. She had

rate was approximately 50 beats per minute (bpm).

never been able to sit without support, and showed

Nonetheless, other vital signs were stable; 110/60

generalized muscle hypotonia with weakness.

mmHg of blood pressure, 26 per minute of respira-

Diagnosis of SMA type 1 was confirmed at 2 months

tory rate, 36.5℃ of body temperature, and 99%

of age based on molecular genetic studies. At the

of percutaneous saturation. Her mother denied

age of approximately 8 months, she underwent

any relevant drugs including herbal medication

placement of a gastrostomy feeding tube, and was

or infection. Laboratory evaluation revealed a

treated at home with non-invasive ventilation

normal complete blood count, serum crea-

(assist-control mode with a back-up respiratory

tinine, blood urea nitrogen, and electrolyte

rate of 26 per minute) due to swallowing dysfunc-

profile. Echocardiography showed no structural

Fig. 1. Electrocardiography at 1st presentation showing 2:1 high grade second degree atrioventricular block with
an average escape beat of 50 beats per minute
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or functional heart abnormalities. During con-

pressure (70/40 mmHg to 130/100 mmHg) and body

tinuous electrocardiographic monitoring, con-

temperature (36.3℃ to 38.5℃) in the absence of

tinuous 2:1 high-grade second-degree atrioven-

any inciting factors to account for such findings.

tricular block improved to intermittent atrioven-

Electrocardiographic monitoring documented

tricular block pattern. As her vital sign was stable

several episodes of paroxysmal atrial fibrillation

without other significant symptoms, she was dis-

(Fig. 2). Five hours after presentation, abrupt car-

charged home. Twenty days after her first visit,

diac arrest developed; she could not be recovered

she returned to the emergency department with

despite cardiopulmonary resuscitation.

complaints of excessive perspiration, episodes of
cyanosis, and postprandial discomfort that had
been observed at home over 5 days prior to

DISCUSSION

presentation. At presentation, she showed a 2:1
high-grade second degree-atrioventricular block

This case is a rare example of the occurrence

with a mean escape beat of 50 beats per minute,

of cardiac complications in a patient diagnosed

and her oxygen saturation was 99%. However, after

with SMA type 1. Major complications observed

admission, she demonstrated recurrent episodes

in all forms of SMA are diffuse symmetrical prox-

of significant fluctuations in her heart rate up to

imal muscle weakness and progressive respiratory

190 bpm, associated with fluctuation in her blood

insufficiency. However, several reports have de-

Fig. 2. Electrocardiography at 2nd admission demonstrating atrial fibrillation; irregular R to R intervals, oscillating
irregular baseline, and absent P waves.
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scribed cardiac complications like cardiac rhythm

1.10 Their case described the presence of parox-

abnormalities and cardiomyopathy in SMA type

ysmal blood pressure and heart rate fluctuation

6

2 and type 3 patients. Elkohen et al. investigated

in the patient. They observed high plasma concen-

8 patients with SMA type 3 (Kugelberg-Welander

trations of norepinephrine during phase of tachy-

disease); 2 of them, showed an atrioventricular

cardia, suggesting the role of autonomic instability

block and a dilated cardiomyopathy. Furthermore,

in this condition, which was attributed to the in-

there is another case of Kugelberg-Welander dis-

volvement of the autonomic nervous system in

ease who presented with syncope; the patient

childhood-onset motor neuron diseases.

needed pacemaker implantation as showed a com-

Although a majority of patients with SMA type

plete atrioventricular block without escape

1 are known to die before 2 years of age as a

7

rhythm.

consequence of respiratory insufficiency, the de-

As opposed to cases with SMA type 2 or type

velopment of promising treatment strategies has

3, evidence of cardiac involvement in SMA type

changed the natural history and survival period

1 is limited. Previous publications reporting car-

observed in patients with SMA type 1.4 It is likely

diac involvements in patients with SMA type 1 have

that a greater number of SMA type 1 patients with

described either structural abnormalities such as

cardiac problems might be observed in the future.

8

atrial and ventricular septal defects or profound

Our case suggests that the role of autonomic dys-

sinus bradycardia. A survey investigating 63 pa-

function and cardiac rhythm disturbance should

tients with SMA type 1 found that 24% of these

be considered as another cause of morbidity and

patients presented with severe symptomatic sinus

mortality associated with this disease, and these

bradycardia, and four of them died because brady-

entities ought to be evaluated in long-term survi-

9

cardia progressed to a state of cardiac standstill.

vors of SMA type1.

Our patient showed an atrioventricular block and
atrial fibrillation, which, to date, have not been
reported in patients with SMA type1. We assume
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