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Congenital Myasthenic Syndrome Linked to a Rare CHRNA1 Mutation: 
Clinical Insights from a Rare Case

Abstract

Background: Congenital Myasthenic Syndromes (CMS) are rare inherited disorders of neuromuscular transmission caused by 
defects in proteins of the neuromuscular junction. Mutations in CHRNA1, encoding the α-subunit of the nicotinic acetylcho-
line receptor, are an uncommon cause of postsynaptic CMS and have been associated with a broad clinical spectrum ranging 
from severe prenatal phenotypes to milder oculobulbar forms.

Case Presentation: We report the case of a 14-year-old boy born to consanguineous parents who presented with neonatal-
onset ptosis and facial weakness. Symptoms began shortly after birth with fluctuating unilateral ptosis that rapidly progressed 
to bilateral involvement and later became persistent. During infancy, he developed hypophonia and limited oral aperture. 
Neurological examination revealed bilateral ptosis, ophthalmoplegia, facial diplegia, and hypophonia, while limb strength 
and deep tendon reflexes remained normal. Repetitive nerve stimulation demonstrated a significant decremental response 
consistent with a postsynaptic neuromuscular junction disorder. Autoimmune testing for acetylcholine receptor and MuSK 
antibodies was negative. Genetic analysis identified a homozygous pathogenic variant in CHRNA1, confirming the diagnosis 
of congenital myasthenic syndrome.

Discussion: CHRNA1-related CMS is exceptionally rare and exhibits marked phenotypic heterogeneity. The present case 
expands the clinical spectrum of this condition by illustrating a predominantly oculobulbar phenotype characterized by ptosis, 
ophthalmoplegia, facial weakness, and hypophonia without significant limb involvement. Recognition of this presentation is 
important because CMS may be misdiagnosed as autoimmune myasthenia gravis or other neuromuscular disorders, particu-
larly in resource-limited settings.

Conclusion: This report represents, to our knowledge, the first genetically confirmed case of CHRNA1-related CMS reported 
from Africa. It highlights the importance of considering CMS in patients with early-onset ptosis and negative autoimmune 
markers and underscores the pivotal role of genetic testing in establishing the diagnosis and guiding targeted treatment strate-
gies.

Introduction
Congenital Myasthenic Syndromes (CMS) are a heterogeneous 
group of inherited disorders of neuromuscular transmission 
characterized by fatigable muscle weakness and variable clini-
cal severity [1]. CMS are classified as presynaptic, synaptic, 
or postsynaptic, according to the location of the primary de-
fect within the neuromuscular junction. To date, over 35 genes 
have been associated with these disorders, with CHAT, COLQ, 

RAPSN, CHRNE, DOK7, and GFPT1 representing the most 
frequently affected [2]. 
In contrast, mutations in CHRNA1, encoding the alpha subunit 
of the nicotinic acetylcholine receptor, represent a rare cause 
of postsynaptic CMS and may result in either slow-channel or 
fast-channel syndromes [3,4]. To date, only a few case reports 
of CMS associated with CHRNA1 mutations have been docu-
mented. 
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We present, to our knowledge, the first reported case from Af-
rica, contributing to the broader characterization of its clinical 
and molecular features.

Case Report
A 14-year-old male, born to third-degree consanguineous 
parents, was referred for evaluation of early-onset ptosis and 
facial weakness. The perinatal period was notable for neona-
tal distress requiring ILAM. Motor development was mildly 
delayed, with independent ambulation achieved at 18 months. 
There was no family history of neuromuscular disorders.

The patient’s symptoms manifested shortly after birth, initially 
as unilateral left-sided ptosis, progressing to bilateral involve-
ment within the first month. The ptosis was initially fluctuat-
ing, more pronounced in the evening, and later became persis-
tent. At one year of age, he developed a constant inability to 
fully open the mouth (oral aperture limitation) accompanied 
by hypophonia.

Neurological examination revealed bilateral ophthalmoplegia, 
symmetric ptosis, bilateral facial paresis, and hypophonia (Fig-
ure 1). Limb strength was preserved, and deep tendon reflexes 
were normal. No sensory deficits were observed.

Electrophysiological assessment demonstrated a significant 
decremental response on repetitive nerve stimulation across 
multiple nerve-muscle pairs, indicative of a postsynaptic neu-
romuscular junction defect. Serum testing for anti-acetylcho-
line receptor (AChR) and anti-MuSK antibodies was nega-
tive. Genetic testing confirmed a homozygous mutation in the 
CHRNA1 gene, consistent with a postsynaptic congenital my-
asthenic syndrome. 

Discussion
Mutations in the CHRNA1 gene, encoding the α-subunit of 
the postsynaptic nicotinic Acetylcholine Receptor (AChR), 
represent a rare cause of Congenital Myasthenic Syndromes 
(CMS). These mutations impair neuromuscular transmission 
primarily by reducing the number or function of AChRs at the 
postsynaptic membrane [5]. In addition, alternative splicing 
of CHRNA1, generating P3A− and P3A+ isoforms, plays a 
pathogenic role, as disease-associated variants may shift this 
balance toward the less functional isoform, further compromis-
ing receptor availability [6]. 

Clinically, CHRNA1-related CMS may present as either slow-
channel or fast-channel syndromes, with autosomal dominant 
or recessive inheritance depending on the underlying mecha-
nism. Only a limited number of cases have been reported to 
date, and the phenotypic spectrum is highly heterogeneous. 

Presentations range from severe prenatal manifestations [7], 
including fetal akinesia, contractures, and pterygia, to milder 
postnatal forms characterized by ptosis, ophthalmoplegia, fa-
cial and bulbar weakness, and variable limb involvement. Ad-
ditional features such as arthrogryposis or fatal multiple pte-
rygium syndrome have also been described [8].

The present case is consistent with a postsynaptic CMS due to 
a CHRNA1 mutation, characterized by early-onset fluctuating 
ptosis progressing to fixed ophthalmoplegia, facial weakness, 
and hypophonia. This relatively restricted phenotype aligns 
with previously reported milder forms and highlights the clini-
cal variability associated with CHRNA1 variants.

From a therapeutic perspective, acetylcholinesterase inhibitors, 
particularly pyridostigmine, remain the first-line treatment and 
are generally associated with clinical improvement. Other 
agents such as fluoxetine or quinidine may be considered in 
slow-channel syndromes, whereas 3,4-diaminopyridine (3,4-
DAP) appears less consistently effective [2]. Emerging thera-
peutic strategies, including antisense oligonucleotides (AONs), 
offer promising perspectives by targeting the underlying splic-
ing defect and restoring the balance between CHRNA1 iso-
forms [6]. Although still experimental, these approaches may 
represent future disease-modifying therapies, particularly in 
genetically confirmed cases.

Conclusion
This report highlights a rare case of CHRNA1-related con-
genital myasthenic syndrome, expanding the phenotypic spec-
trum with a relatively mild, predominantly oculobulbar pre-
sentation. It underscores the importance of considering CMS 
in early-onset ptosis with negative autoimmune markers and 
emphasizes the key role of genetic testing for accurate diag-
nosis. Early recognition is essential, as targeted therapies such 
as pyridostigmine can significantly improve clinical outcomes, 
while emerging treatments may offer future disease-modifying 
options.
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Figure 1 : Representative clinical images of the patient. (A) Bilateral ptosis and facial diplegia. (B) Oph-
thalmoplegia, demonstrated by impaired eye movements during finger-pursuit examination.
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