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Abstract

Background. Hypotonia is a common diagnostic challenge in pediatric neurology. This
study aimed to determine the relative frequency of hypotonia etiologies in children after
excluding cerebral palsy and seizure disorders.

Methods. This retrospective cross-sectional chart review was conducted at Tabriz
Children's Hospital from April 2024 to April 2025. It included 102 children under 15 years
diagnosed with hypotonia. Patients with cerebral palsy or seizure disorders were excluded
from the study. Diagnosis was based on clinical examination, electrophysiology,
neuroimaging, and genetic testing.

Results. The mean age of patients was 8.97+4.03 years, and gender distribution was equal.
Consanguinity was found to be 22.5%, and positive family history was observed in 18.6%
of the participants. Peripheral hypotonia was the most common type (58.82%), followed
by central (12.74%) and mixed (13.73%). Fifteen patients (14.71%) remained
undiagnosed. Spinal Muscular Atrophy (SMA) was the most common etiology (41 cases,
40.20%). Other etiologies included Guillain-Barré syndrome, myopathy, Duchenne
muscular dystrophy, metabolic disorders, ataxia, transverse myelitis, acute flaccid
myelitis, and pontocerebellar hypoplasia. Genetic testing confirmed diagnosis in 58
patients (56.86%). Consanguinity was significantly higher in SMA patients compared to
others (35.7%, P=0.012).

Conclusion. Based on the results, peripheral hypotonia, particularly SMA, was
predominant in this referral population. The high burden of genetic disorders, especially
in consanguineous families, underscores the importance of prioritizing targeted genetic
testing (SMN1 exon 7 deletion) and genetic counseling.

Practical Implications. Rapid diagnosis of SMA is of great importance. Clinicians should
prioritize genetic testing for SMA in children with peripheral hypotonia, especially in
high-consanguinity populations.

How to cite this article: Poorshiri B, Barzegar M, Ranji H, Mohammadi A, Raeisi S, Shiva Sh, Ebadi Z. Hypotonia and
its contributing factors in children: A retrospective cross-sectional analytical study. Med J Tabriz Uni Med Sciences.
2026;48(3):280-288. doi: 10.34172/mj.026.35356. Persian.

Extended Abstract

Background

diversity of etiologies and overlapping clinical

Hypotonia is a common and diagnostically
challenging manifestation in pediatric neurology,
arising from disorders at various levels of the nervous
system or from metabolic and genetic diseases.
Despite advances in paraclinical and genetic tools, the

features complicate the diagnostic process. Previous
studies have reported various etiologies, with some
emphasizing perinatal central causes and others
highlighting neuromuscular and genetic disorders,
reflecting differences in study populations. Cerebral
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palsy and seizure disorders are the most common
central causes of hypotonia. These groups were
intentionally excluded from the study to focus on rarer
but diagnostically more complex etiologies. The
present study aimed to determine the relative
frequency of hypotonia etiologies in children and their
association with demographic and clinical variables.

Methods

This cross-sectional chart review study was
conducted on children under 15 years with a final
diagnosis of hypotonia over a 12-month period (April
2024-April 2025) at Zahra Mardani Azari Children's
Hospital, Tabriz, Iran. Of 119 initial records with
suspected hypotonia, 17 were excluded due to
incomplete clinical or paraclinical data, leaving 102
patients. Sampling was census-based (all eligible
records during the study period). Diagnosis was based
on systematic physical examination including
assessment of passive tone, suspension maneuvers,
and deep tendon reflexes. Patients with cerebral palsy
or seizure disorders were excluded from the study.
Data were extracted using a structured checklist
validated by 3 pediatric neurologists. Final diagnosis
was determined based on clinical findings,
electrophysiology, neuroimaging, and genetic testing
when indicated. Criteria for genetic testing included
positive family history, parental consanguinity, or
failure to reach a definitive diagnosis after first-tier
investigations (metabolic tests, EMG, and MRI). Data
were analyzed using SPSS version 26. Normality of
age distribution was confirmed by the Kolmogorov-
Smirnov test (P=0.200). Moreover, ANOVA was
used for quantitative variables and Chi-square/Fisher's
exact test for qualitative variables. Significance level
was set at P<0.05.

Diseases were diagnosed based on international
standard criteria: Guillain-Barré syndrome and
neuromyelitis optica (Brighton and IPND criteria),
transverse myelitis (TMCWG criteria), botulism
(clinical + toxin detection), myositis/dermatomyositis
(clinical + muscle enzymes + EMG), spinal muscular
atrophy (MLPA), Duchenne muscular dystrophy
(standard criteria + genetics), acute flaccid myelitis
(CDC  criteria), pediatric  ataxia  (ACR
Appropriateness Criteria), pontocerebellar hypoplasia

(clinical-radiological), and leukodystrophy/
hypomyelination (MRI). Myopathy, neuropathy, and
metabolic disorders were diagnosed according to
standard international pediatric neurology protocols.
All diagnoses were confirmed by a pediatric
neurologist.

Results

A total of 102 children with hypotonia were
evaluated in this study. The mean age of participants
was 8.97+4.03 years (ranging from 6 months to 15
years). Gender distribution was equal (51 females, 51
males). Consanguinity was reported in 23 patients
(22.5%), and positive family history of a similar
disorder in first- or second-degree relatives was
reported in 19 patients (18.6%). Additionally, 8
mothers  (7.8%) experienced  delivery-related
problems.

Peripheral hypotonia was the most common type
(60 cases, 58.82%), followed by central hypotonia (13
cases, 12.74%) and mixed peripheral-central
hypotonia (14 cases, 13.73%). Nevertheless, 15
patients (14.71%) remained undiagnosed due to the
lack of access to genetic testing and were not included
in the above-mentioned categorization.

Among patients with peripheral hypotonia, Spinal
Muscular Atrophy (SMA) was the most common
cause (41 cases, 40.20% of all patients), followed by
Guillain-Barré  syndrome, myopathy, Duchenne
muscular dystrophy, and other rarer peripheral causes
(neuropathy, dermatomyositis, botulism). Among
central causes, metabolic disorders and ataxia each
accounted for 2.94% of the participants (3 cases each).
Rare causes included transverse myelitis and acute
flaccid myelitis (2 cases each, 1.96%), followed by
pontocerebellar  hypoplasia, hypomyelination,
neuromyelitis optica, and Crouzon syndrome (1 case
each, 0.98%).

MLPA was the most common genetic testing
method (45 patients, 44.10% of total), identifying 41
patients with SMA and 4 patients with Duchenne
muscular dystrophy (exon deletions 49, 51, 3, and 7 of
the DMD gene).

Whole exome sequencing (WES) in 10 patients
(9.8%) identified pathogenic variants in GAA (Pompe
disease), SEPN1 (limb-girdle muscular dystrophy),
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TUBBA4A (hypomyelinating leukodystrophy type 6),
TBC1D8B  (Crouzon  syndrome), NDUFV2
(mitochondrial complex | deficiency), MDC17
(Walker-Warburg syndrome), and SURF1 (Leigh
syndrome). FISH confirmed 3 cases (Angelman,
Prader-Willi, Fragile X syndrome). Array CGH
confirmed 1 case (22913.3 deletions, Philan-
McDermid syndrome). Karyotype also confirmed 1
case (trisomy 21, Down syndrome).

Overall, 58 patients (56.86%) were diagnosed via
positive genetic testing, 29 patients (28.43%) were
diagnosed based on clinical, MRI, and EMG findings
without need for genetic testing, while 15 patients
(14.71%) remained undiagnosed. No significant
associations were found between gender or mean age
and etiology categories (P=0.351 and P=0.720,
respectively). Consanguinity was significantly higher
in SMA patients (15 of 42, 35.7%) compared to other
genetic etiologies (P=0.012). Moreover, positive
family history was reported in 28.6% of SMA cases.

Conclusion

In this referral population with intentional
exclusion of common central causes (cerebral palsy
and seizure disorders), peripheral hypotonia,
particularly Spinal Muscular Atrophy, was the
predominant etiology. These findings cannot be
generalized to all children with hypotonia, but in
similar referral centers, the predominance of
peripheral causes and the high contribution of SMA
are expected. Given the high burden of genetic
disorders and its correlation with consanguineous
marriages, revision of the diagnostic algorithm with
prioritization of targeted genetic testing (especially
SMNL1 exon 7 deletion) and integration of genetic
counseling into the diagnostic pathway is
recommended. Multicenter prospective studies with
general population samples are needed to confirm
these findings. A multidisciplinary management
approach is recommended to optimize care for these
patients.
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