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Case Report

A Pediatric Case of Neuromuscular Scoliosis Caused by Nemaline Myopathy
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Introduction

Nemaline myopathy is one of the most common congenital myopathies known of at this time. Weakness of the paraspinal muscle 
can lead to spinal deformities such as scoliosis. We present a case of neuromuscular scoliosis caused by nemaline myopathy. As we 
were unable to identify any case requiring surgery for scoliosis caused by nemaline myopathy in the existing literature, we believe 
our case is the first report of such.

Nemaline myopathy is one of the most common congenital myopathies and is characterized by hypotonia, weakness, and an absence of 
deep tendon reflexes. The condition can be either autosomal dominant or recessive and may be either severe, moderate, or mild in nature. 
Severely affected patients may demonstrate weakness of the respiratory muscles and respiratory failure. Moderate disease causes pro-
gressive weakness in the muscles of the face, neck, trunk, and feet, but these individuals’ life expectancy may be nearly normal. In contrast, 
mild disease is nonprogressive and associated life expectancy is normal. Causative mutations have been identified in 10 genes and all are 
related to the production of thin-filament proteins [1].

The defining feature of nemaline myopathy is the presence of fuchsinophilic proteins observed as sarcoplasmic rod-shaped structures 
(nemaline bodies) in muscle biopsy [2-5].

Aim of the Study

Patients who suffer from nemaline myopathy generally have weak paraspinal muscles. In effect, support for their spine weakens such 
that their spine may curve over time. Significant weakness of the paraspinal muscles could lead to more notable spinal deformities such 
as scoliosis. Scoliosis is one of the most common problems in neuromuscular diseases [6-8].

The aim of the present study was to evaluate an orthopedic case of neuromuscular scoliosis caused by nemaline myopathy.

Case Presentation
A six-year-old girl presented to our orthopedic clinic due to neuromuscular scoliosis. She had a degree of spinal curvature (72°) due to 

muscle weakness caused by nemaline myopathy, which is a congenital, genetic disorder (Figure 1). Initial radiograph was taken in sitting 
position.
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Figure 1

Throughout her early life, no problem had been observed. She was a normal baby during the perinatal period. However, a few months 
later, muscle problems began to be noticed by her parents. Her parents expressed concern specifically about her not having head control. 
Her sickness was eventually diagnosed by a geneticist and she was subsequently seen by a physiotherapist for five years to strengthen 
her muscles.

When she was four years of age, she developed pneumonia and her respiratory muscles became weak. Subsequently, she had to un-
dergo a tracheostomy and use a home ventilator.

When the patient was six years of age, her parents noticed her spinal curvature. She was brought to our orthopedic clinic for a consul-
tation with a pediatrician.

Upon examination, it was found that she had coronal and sagittal imbalance. There were also disruptions of sitting balance. The pur-
pose of the surgery was to improve her lung capacity and to help sitting without support.

The T2-iliac sliding growing rod technique, which is a growth-friendly technique, was performed [9] (Figure 2). She stayed in the 
intensive care unit for one week and then underwent rehabilitation for one month. There were no complications that presented postop-
eratively. The Cobb’s angle was measured to be 25. The post-surgical Cobb’s angle measured in sitting position. After surgery, she could sit 
without support and walk with support. During the follow-up period, It was observed that the sliding growing rod technique was working 
well, as the patient could walk with support and her sitting balance had improved (Figure 3). The follow up period was six months. At 
follow up we have observed that pneumonia caused by lung compression occur post-surgically.
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In a prior study, other patients with nemaline myopathy reported the onset of sudden cardiac arrest [12]. However, cardiac involve-
ment in this patient population rarely occurs, and our case did not experience cardiac problems.

Lung function could be compromised by progressive scoliosis, which produces lung compression [14].

Conclusion
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We reported a case of scoliosis caused by nemaline myopathy and some complications related to spinal curvature in a six-year-old 
female patient. 

 Nemaline myopathy is commonly associated with dysfunction of the skeletal muscles. Depending on the progression and subtype of 
the condition, different muscle groups can be affected. Those patients whose respiratory muscles are affected often become ventilator-
dependent [10,11]. Our case was also ventilator-dependent and underwent a tracheostomy.

Spinal deformities are not commonly caused by muscle weakness. Indeed, trunk muscle hypertonia causes scoliosis more than paraly-
sis [6]. However, in our case, scoliosis was related to paraspinal muscle weakness.

Patients who have neuromuscular disease commonly suffer from scoliosis. Neuromuscular scoliosis differs from idiopathic scoliosis in 
several ways including further progression [13] and the use of conservative and surgical treatment [6]. In addition, there is a higher rate 
of postoperative complications [13].

In a study by Mukherjee., et al. considering 122 children, 46% of patients with pleural infections showed thoracic scoliosis on admis-
sion, while 71% of them showed such during subsequent stages of the illness [15]. Our case experienced pneumonia caused by lung 
compression.

In the postoperative period of scoliosis surgery, complications can be seen. In a study involving 236 cases, the rate of major medical 
complications was 7.2%, while that of wound complications was 1.7% [16].

Scoliosis surgery may be associated with a high risk of morbidity and mortality in children with non-idiopathic scoliosis [17,18].

In a study by Daniel., et al. It was reported that there were 29.019 cases of neuromuscular scoliosis with 1,385 complications from 
2004 to 2015 [18].

Some complications can be fatal, such as superior mesenteric artery syndrome or acute pulmonary embolism, while others could sim-
ply decrease quality of life (e.g., neurological complications).

In our case, there were no postoperative complications.

To the best of our knowledge, our report is the first case evaluating the outcomes of surgery for scoliosis caused by nemaline myopathy. 
Neuromuscular scoliosis surgery is a very demanding condition.
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