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Abstract
We present a novel case of a school-aged boy with scoliosis and progressive muscle weakness, featuring new
onset hypotonia and respiratory distress. Genetic analysis revealed two heterozygous variants in the
MEGF10 gene: one known pathogenic variant and one novel missense variant. This case illustrates the
heterogeneous phenotype of early onset myopathy, areflexia, respiratory distress, and dysphagia
(EMARDD), according to the mutations associated, and underscores the importance of early genetic testing.
Among the few cases described in the literature, few report symptom onset and diagnoses after the first
years of life, unlike the case reported here. Additionally, this report alerts for the suspicion of myopathy in
children with severe scoliosis and recurrent respiratory infections and revises the current knowledge of
EMARDD, emphasizing the necessity for comprehensive and timely treatment approaches.
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Introduction
Early onset myopathy, areflexia, respiratory distress, and dysphagia (EMARDD) is a rare congenital
myopathy caused by mutations in the MEGF10 gene on chromosome 5q23 [1]. It represents an autosomal
recessive disease associated with homozygous or compound heterozygous mutations [2]. EMARDD has
recently been classified as a primary satellite cellopathy, integrating a group of congenital myopathies
characterized by generalized muscle weakness and specific impairment of the respiratory, trunk, and facial
muscles, typically with normal or slightly elevated serum creatine kinase (CK) levels [3].

The exact prevalence of EMARDD is not well established, but less than 100 patients have been documented
in the literature to date [4,5].

The MEGF10 gene encodes a transmembrane protein highly expressed in skeletal muscle, playing a crucial
role in satellite cell proliferation and migration during muscle regeneration. The loss of MEGF10 function is
thought to affect the initial stages of muscle repair [4,6,7].

The first description of EMARDD in 2007 described patients with profound childhood weakness, hypotonia,
and respiratory distress due to diaphragmatic paralysis, often requiring ventilatory support within the first
months or years of life and never achieving ambulation [8]. This severe variant described was associated
with homozygous or compound heterozygous mutations in the MEGF10 gene [6]. A few years later, a milder
chronic variant (mvEMARDD) was identified, with a later onset and a relatively more favorable disease
course. mvEMARDD patients often exhibit mild muscle weakness and moderate respiratory issues [8,9].
Concerning genotype-phenotype correlation, researchers found that individuals with missense mutations in
at least one allele tended to have a significantly later onset than those with biallelic truncation
mutations [8]. This finding suggests a potential link between the type of genetic variant, age at symptom
onset, and disease severity in EMARDD [8].

In the context of neuromuscular diseases, scoliosis arises from a combination of factors such as diminished
muscle strength and tone, impaired sensory feedback, and abnormal spinal balance. Together, these
elements can lead to significant spinal asymmetry as the body grows [6,8,10]. Specifically, in EMARDD
syndrome, evidence points to altered muscle strength and tone as the main factors contributing to
scoliosis [6,8,10]. The muscular weakness in EMARDD affects the neck, arms, lower limbs, and diaphragm,
which can also result in respiratory distress [4,8].

A recent comprehensive review by Allam and Schwabe (2013) documented 31 cases of MEGF10 myopathy
reported across various studies [10]. The majority of pediatric patients described to date presented with
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symptoms within the first two years of life.

We present a case of a 9-year-old boy who was diagnosed later in childhood with severe scoliosis.

Case Presentation
The patient’s clinical journey began with a fetal intrauterine growth restriction diagnosed in the last 2 weeks
of gestation and delivery at 37 weeks of gestation, born to nonconsanguineous parents. The neonatal period
was uncomplicated, with no oxygen requirement or ventilatory support, discharged 3 days after birth.

During the first months of life, he was diagnosed with mild hypotonia and congenital torticollis that
resolved after physiotherapy treatment.

During his first two years, the patient experienced several mild respiratory infections that did not require
hospitalization. At the age of 4, he was diagnosed with mild scoliosis. At the beginning of elementary school,
teachers reported major learning difficulties.

At age 9, he was hospitalized due to pneumonia associated with respiratory distress. The presence of
moderate scoliosis, muscular hypotrophy, and respiratory distress led to the suspicion of a neuromuscular
disease. He was observed by neurology. At the physical exam, his height and weight were below the 10th
percentile according to World Health Organization standards [11]. The initial neurological assessment
revealed several significant findings: a weak voice, elongated facies, high-arched palate, atrophy of the
upper and lower limbs, severe thoracolumbar scoliosis, weakness in the paravertebral muscles and shoulder
girdle, normal muscle tone without joint hyperlaxity, and absence of upper and lower limb reflexes. The
patient denied experiencing dysphagia or breathing difficulties (Figure 1).

FIGURE 1: Case report timeline.
Case report timeline describing symptoms and investigation upon hospitalization (CAse Report (CARE)
Guidelines).

PEF: peak expiration flow; CK: creatine kinase

First-line investigation revealed a normal serum CK level, normal cardiac evaluation (including
electrocardiogram and echocardiography), and a respiratory assessment showing maximum instantaneous
expiratory flow within normal limits. The scoliosis progressively worsened and was surgically
interventioned by the age of 10 (Figure 2).
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FIGURE 2: Patient scoliosis radiographs before (A) and after surgical
correction (B).
A): Preoperative period, where severe thoracolumbar scoliosis is visible, Cobb angle of 45
degrees, B) radiograph after surgical correction.

Following discharge, genetic testing was pursued to confirm the diagnosis. A genetic panel screening for
hereditary myopathies, consisting of 154 genes, revealed two heterozygous variants in MEGF10. One variant
was identified as pathogenic (c. 211C>T (p.Arg71Trp)), previously associated with a patient presenting a
mild variant of the disease. The other mutation was a novel missense variant (c.229C>T (p.Arg77Trp)),
which is currently classified as a variant of uncertain significance [12].

At 12 years of age, one year after genetic results, he developed dysphagia and restrictive respiratory
function, requiring noninvasive nocturnal ventilation support. At present, therapeutic interventions
include intensive physiotherapy, encompassing swallowing exercises to improve the coordination and
strength of the tongue, lips, and throat muscles; postural adjustments to reduce the risk of aspiration and
enhance swallowing efficiency; dietary texture modifications and compensatory techniques such as
alternating food with liquid and employing multiple swallows per bite. Psychological support was very
important in the early stages after diagnosis, assisting patients and parents in coping with symptoms and
the progression of the disease.

Discussion
This case reflects a rare inherited neuromuscular disorder that typically manifests in early childhood and
affects muscle structure and function [4,13]. In the context of EMARDD, typical clinical presentations
include muscle hypotonia and respiratory difficulties within the first few months of life. However, our
patient exhibited an atypical onset, presenting with scoliosis without limb weakness at the age of 4 years.

Muscle weakness encompasses a broader spectrum of differential diagnoses, including inflammatory
myopathies and numerous neuromuscular diseases. Scoliosis can develop in congenital myopathies and
tends to appear especially early in the more severe ryanodine receptor-1-related myopathy and nemaline
myopathy [14,15].

Nevertheless, there are no known specific ages for scoliosis to manifest in EMARDD syndrome; we
understand that depending on the severity of muscle weakness, it can be a later presentation.

Serum CK is an important marker to evaluate, as it is normal or mildly elevated in congenital myopathies
but raised in muscular dystrophy (usually more than five times the reference value). Traditionally, muscle
biopsy has been pivotal in the diagnosis of congenital myopathies. Nevertheless, this patient did not
perform a muscle biopsy since EMARDD muscle biopsies often exhibit nonspecific damage, according to
several reports. These nonspecific findings highlight the rising need for genetic examinations in suspected
cases [13,15].

The management of EMARDD requires a comprehensive multidisciplinary approach, including: Neurology:
assessing muscle involvement and disease progression; Pulmonology: Monitoring respiratory function,
managing ventilatory support, and preventing infections; Gastroenterology: Evaluating dysphagia and
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considering feeding tube placement; Physiatry: Developing muscle strengthening plans and swallowing
training; Orthopedics: Treating and monitoring scoliosis, with potential surgical intervention; Psychiatry
and Psychology: Helping patients manage expectations and cope with the disease course.

Conclusions
This case highlights the late presentation of a rare neuromuscular disorder, with subtle symptoms since
early childhood that were misdiagnosed, and reinforces the need to closely follow up with patients with
recurrent lung infections and scoliosis. It is important to note that other conditions can present with similar
symptoms, so a thorough medical evaluation is often necessary in the suspected cases. Since there are no
targeted therapies, treatment primarily focuses on supportive measures, highlighting the importance of
multidisciplinary care and interventions. Ongoing research into MEGF10 mutations holds promise for
identifying potential therapeutic targets in the future.
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