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CASE REPORT

West Syndrome Associated with a CLTC Gene Variant: A Case Report on
Auditory Perception and Language Development
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« Despite normal hearing levels, pa-
tients with West syndrome may exhibit
significant delays in auditory percepti-
on, as well as receptive and expressive
language skills.

+ In individuals with genetic mutations,
it is clinically critical to evaluate not
only hearing thresholds but also au-
ditory perception, as well as receptive
and expressive language abilities in
detail.

- The rehabilitation process and regu-
lar audiological follow-up should be
conducted using a multidisciplinary
approach to ensure early intervention
and the development of individualized
treatment plans.
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ABSTRACT

Aim: To present a rare case of West syndrome (WS) carrying a heterozygous pathogenic CLTC
variant and to evaluate the possible relationship between this genetic finding and the patient’s
neurodevelopmental, auditory, and language profile.

Materials and Methods: The patient, a 5-year-and-1-month-old child, was referred to our clinic
for a hearing evaluation and underwent a comprehensive assessment. Brain development was
examined using magnetic resonance imaging (MRI). Hearing was evaluated through acoustic
immittance audiometry (including tympanometry and acoustic reflex measurements), transient
otoacoustic emissions (TEOAE), and auditory brainstem response (ABR) testing. Receptive and
expressive language abilities were assessed with the Test of Early Language Development-Third
Edition (TELD-3), and auditory perception skills were evaluated using the Children’s Auditory
Perception Test (CIAT). The Denver Il Developmental Screening Test was also administered to
assess the child’'s overall developmental status.

Results: The patient was diagnosed with WS at the age of one year. Clinical findings included
cerebellar atrophy, muscle weakness in both upper and lower extremities, epilepsy, facial
anomalies, visual impairment, neurodevelopmental delay, and stereotypic movements. Genetic
testing identified a heterozygous pathogenic CLTC variant (c.2669C>T, p.P890L), which is
considered the primary variant associated with the patient’s clinical presentation. Additionally,
three variants of uncertain significance (VUS) were detected, which may have contributed to
the neurodevelopmental phenotype. Audiological evaluation revealed normal bilateral hearing;
however, auditory perception as well as receptive and expressive language development
were significantly delayed. The patient was referred for rehabilitation to support auditory and
language acquisition.

Conclusions: In this case, delayed auditory perception as well as speech and language
development were evident despite normal hearing levels. In summary, detailed evaluation
of auditory perception, speech, and language skills, alongside hearing thresholds, should be
emphasized in patients with WS.

Keywords: Auditory perception, genetic, infantile spasms, language development, mutation,
West syndrome.
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Amag: Calismamizda heterozigot patojenik CLTC varyantini tasiyan nadir bir West sendromu
(ws) tanili nadir géralen bir olgu sunmak ve bu genetik bulgu ile hastanin nérogelisimsel, isitsel
ve dil profili arasindaki olast iliskiyi degerlendirmek amagclandi.

Gere¢ ve Yontemler: Hasta 5 yas 1 aylik erkek hasta olup klinigimize isitme degerlendiriimesi
amaclyla bagvurdu. Ayrintili bir degerlendirmeye tabi tutuldu. Olgunun beyin gelisimi, Manyetik
Rezonans Goruntuleme (MRG) ile degerlendirildi. isitmesinin degerlendirilmesi igin Akustik
immitansmetri, Transient Otoakustik Emisyon (TEOAE) ve isitsel Beyin Sapi Cevaplari (ABR) testleri
uygulandi. Buna ek olarak Tarkge Erken Dil Geligim Testi (TEDIL) ile dil becerileri, Gocuklar icin isitsel
Algi Testi (GIAT) ile isitsel alg becerileri degerlendirildi. Genel gelisim dtzeyinin degerlendirilmesi
icin DENVER-II gelisimsel tarama testi uygulandi.

Bulgular: Hasta 5 yas 1 aylik olup klinigimize isitme degerlendiriimesi igin yénlendirilmistir.
Hastanin 1 yasindan itibaren WS tanisi mevcuttur. Hastada goérulen klinik bulgular arasinda
serebellar yapilarda atrofi, Ust ve alt ekstremitelerde kas gugsuzligu, epilepsi, yuz anomalileri,
goérme bozukluklari, nérogelisimsel gelisim geriligi ve stereotipik hareketler yer almaktadir.
Genetik incelemede, hastanin klinik tablosuyla iligkili oldugu dusunulen heterozigot patojenik bir
CLTC varyanti (c.2669C>T, p.P890L) saptanmistir. Buna ek olarak, nérogelisimsel fenotipe katkida
bulunabilecegi degerlendirilen U¢ adet klinik anlami belirsiz varyant ?VUS) tespit edilmistir.
Odyolojik degerlendirmede bilateral normal isitme goézlendi, ancak isitsel alg ile alici ve ifade
edici dil gelisimi belirgin sekilde gecikmis olarak degerlendirildi. Hasta isitsel algi ve dil becerilerini
desteklemek amaciyla rehabilitasyon programina yonlendirildi.

Sonuglar: Olgumuzda normal isitme duzeyine ragmen isitsel algy, dil ve konugsma becerilerinde
gecikme dikkat gekicidir. Ozetle, WS'li hastalarda isitmenin yani sira isitsel algi, dil ve konusma
acisindan da degerlendirilmesinin énemi vurgulanmalidir.

Anahtar Kelimeler: Dil gelisimi, genetik, infantil spazm, isitsel algl, mutasyon, West sendromu.

Peer-Review: Double anonymized - Two External

Plagiarism Checks: Yes - intihal.net

Complaints: geneltip@selcuk.edu.tr

Copyright & License: Authors publishing with the journal retain
the copyright to their work licensed under the CC BY-NC 4.0

1

Selcuk University Press

Genel Tip Dergisi | e-ISSN: 2602-3741
https://dergipark.org.tr/tr/pub/geneltip
https://yayineviselcuk.edu.tr/


https://orcid.org/0000-0001-5342-1675
https://orcid.org/0000-0001-8737-2891
https://orcid.org/0000-0002-5942-7952
https://orcid.org/0000-0002-7108-6839
https://orcid.org/0009-0005-9667-4935
https://orcid.org/0000-0002-8966-2208
https://orcid.org/0000-0002-7784-8136
https://orcid.org/0009-0005-5539-8049
https://orcid.org/0000-0001-7191-2240

West Syndrome: Hearing and Speech - Cagal Karabulut et al.

Genel Tip Dergisi

INTRODUCTION

st syndrome (WS), also known as infantile
Wposms, is a rare neurodevelopmental
disorder characterized by epileptic spasms
that typically begin within the first year of life. The
condition was first described by Wiliom James
Waest in 1841 [1, 2]. The estimated incidence of WS is
approximately 2.49 per 10,000 live births [3], and its
prevalence among 10-year-old children has been
reported as 1in 10,000 [4]. The hallmark features of
WS include clusters of infantile spasms (sudden
controctions), neurodevelopmental delay, and a
characteristic disorganized electroencephalographic
(EEG) pattern known as hypsarrhythmia [5]. These
spasms generally present as brief, symmetric
contractions involving the neck, trunk, and extremities.
It typically occurs in clusters several times per day,
most often during transitions between sleep and
wakefulness [6].

Among the genes reported in WS cases, LGl
(Leucine-Rich Glioma-Inactivated 1) [7], 7sc1 (TsC
Complex Subunit 1) and TSC2 (TSC Complex Subunit
1) [8] have been associated with auditory function
[9]. Although a direct association has not been
established, studies have shown that the CDKL5
(Cyclin-Dependent Kinase-Like 5) gene, which is also
reported in various WS cases [10], is linked to delays in
speech and language development [11]. Other genes
frequently implicated in WS, such as ARX (Aristaless-
Related Homeobox) [12] and STxBPI (Syntaxin-
Binding Protein 1) [13], play key roles in central nervous
system development [14]. These genes are crucial for
neurodevelopment, and mutations affecting them
have been broadly implicated in pathophysiological
alterations of the musculoskeletal system, central
nervous system, visual and auditory pathways, as
well as language acquisition and overall growth and
development [2,13,15].

In WS cases, sensorineural hearing loss [16, 17] speech
delay despite normal hearing [18], and auditory
processing disorders [19] have been reported.
However, the relationship between genetic variants
associated with WS and auditory perception or
language development remains poorly understood.
In particular, cases involving concurrent mutations
in multiple neurodevelopmentally relevant genes
and their potential impact on hearing and language
outcomes are exceedingly rare. Therefore, the aim
of the current study was to evaluate hearing and
language development in a WS patient carrying a
heterozygous pathogenic CLTC variant and three
neurodevelopmentally impactful VUS variants and to
discuss the possible contribution of these variants to
auditory and linguistic outcomes.

Case Report

This study presents a rare case of a b-year-and-
I-month-old male patient identified as having a
heterozygous pathogenic CLTC variant. The patient
wasdiagnosed with WS atthe age of one year.Prenatal
history revealed no parental consanguinity or familial
syndromic disorders. During the perinatal period, the
patient was delivered via cesarean section at 42
weeks of gestation, with a birth weight of 4020 grams.
According to family reports, postnatal development
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was characterized by marked delays in achieving
gross motor milestones relative to chronological
age. Developmental milestones were attained as
follows: head control at 8 months, independent
sitting between 12 and 18 months, crawling at 2 years
and 6 months, supported ambulation at 3 years and
6 months, and independent walking at 4 years and
3 months. These findings indicate a significant global
motor developmental delay consistent with the
underlying neurodevelopmental pathology. Epileptic
seizures reportedly began at approximately seven
months of age. At the time of clinical evaluation, the
family noted that the patient was being received
occupational therapy for approximately two years.
Clinical examination revealed cerebellar atrophy,
muscle weakness in both upper and lower extremities,
epilepsy, facial anomalies including brachycephaly,
retrognathia, and a drooping columella, dental caries
and malformations, visual impairments, neuromotor
developmental delay, and stereotypic movements
(Figure 1).

Figure 1. Case of West syndrome. Consent for photograph use was obtained.
Clinical examination revealed cerebellar atrophy, muscle weakness in
both upper and lower extremities, epilepsy, facial anomalies including

brachycephaly, retrognathia, and a drooping columella; dental caries and
malformations; visual impairments, neuromotor developmental delay, and

stereotypic movements.
Test Protocols and Clinical Observations

The patient, a 5-year-and-1-month-old boy,
presented to our clinic for a hearing evaluation.
Otoscopic examination revealed normal findings in
both ears. A detailed medical history was obtained,
and a detailed assessment of general development,
language skills, and audiological status was
performed. Brain development was assessed
using magnetic resonance imaging (MRI). Hearing
evaluation included acoustic immittance audiometry
(tympanometry and acoustic reflex measurements),
Transient otoacoustic emissions (TEOAE), and
Auditory Brainstem Response (ABR) testing. Receptive
and expressive language abilities were assessed
with the Test of Early Language Development-Third
Edition (TELD-3), and auditory perception skills were
evaluated using the Children’s Auditory Perception
Test (CIAT). The Denver Il Developmental Screening
Test was also administered to assess the patient's
overall developmental status.
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Evaluation of muscular development revealed that
the patient was able to maintain head control, sit
both with and without support, roll to either side in
the supine position, and ambulate independently.
However, he was unable to ascend or descend stairs
or run without assistance, indicating limitations in
gross motor coordination and strength. Assessment
of the orofacial and articulatory musculature
demonstrated normal tone and strength (5/5) in
the masseter, temporalis, and sternocleidomastoid
muscles, as well as in the tongue, lips, and cervical
muscles. In contrast, the buccinator muscle—one
of the principal muscles of the cheek—exhibited
mildly reduced strength (4/5), suggesting localized
weakness that may contribute to articulatory
imprecision. Additionally, dental malalignment was
observed, potentially serving as a secondary factor
negatively influencing articulatory performance and
speech intelligibility.

Genetic Analysis

After DNA isolation from blood, whole-exome
sequencing (WES) was performed using the Next
Generation Sequencing (NGS) method with the
xGen Exome Research Panel v2 kit. The results were
analyzed using QIAGEN Clinical Insight Interpret
version 7.1.20201218. The evaluation of variations
adhered to the recommendations outlined in the
2015 American College of Medical Genetics (ACMG)
Standards and Guidelines. Genetic analysis revealed
one pathogenic and three variants of uncertain
significance (VUS): a heterozygous pathogenic
missense variant in CLTC (NM_004859.5:
c.2669C>T, p.(Pro890Leu)), and heterozygous VUS in
KIF2A (NM_001098511.3): C.1321A>G, p.(lle441val)), LGII
(NM_005097.4: c.749T>C, p.(Val250Ala)), and TSC2
(NM_000548.5: c.3802C>T, p.(ArgI1268Cys)).

Magnetic Resonance Imaging (MRI)

Brain MRI revealed bilateral widening of the sylvian
fissures and marked atrophy of the bilateral
temporal lobes. Additionally, enlargement of the
frontal subdural space was observed, accompanied
by atrophy in both frontal lobes. Notably, the genu
and body of the corpus callosum appeared relatively
well preserved, whereas the posterior portion
d)emonstroted significant atrophic changes (Figure
2).

Figure 2. Brain MRI Findings (September 2025). A: Bilateral widening of the
Sylvian fissures and marked atrophy of the bilateral temporal lobes are
observed. B: Enlargement of the bilateral frontal subdural spaces and atrophy
of the bilateral frontal lobes are evident. C: On sagittal TI-weighted images, the
genu and body of the corpus callosum appears relatively preserved, whereas
the posterior portion demonstrates atrophic changes. D: Axial FLAIR images
reveal corpus callosum atrophy.

Acoustic Immittance Audiometry

Bilateral type A tympanograms were obtained, and
both ipsilateral and contralateral acoustic reflexes
were present, indicating normal middle-ear function.

Otoacoustic Emissions (OAE)

Bilateral transient otoacoustic emissions (TEOAE)
were within normal limits, which led to a “pass” result
(Figure 3).

Figure 3. TEOAE resullts in this case (September 2025).
Auditory Brainstem Response (ABR)

The ABR test, performed using click stimuli
demonstrated bilaterally present wave V responses
at20dBnHL. Comparison of wave V latencies between
the right and left ears at 60 dB nHL and 20 dB nHL
revealed an interaural latency difference exceeding
0.4 ms. This degree of asymmetry is considered
an electrophysiological indicator suggestive of
retrocochlear pathology. The ABR waveforms are
presented in Figure 4.

Figure 4. ABR results in this case (September 2025).
Test of Early Language Development (TELD-3)

The patient's language skills were evaluated
using the Test of Early Language Development-
Third Edition (TELD-3). The assessment revealed a
receptive language age equivalent to 2 years and
2 months and an expressive language age of 1 year
and 4 months. Considering the chronological age
of 5 years and 1 month, these findings indicate a
pronounced delay in both receptive and expressive
language domains, with expressive abilities being
more severely affected.

Children’s Auditory Perception Test (CIAT)

To assess auditory perception skills, subtests from
the Children’s Auditory Perception Test (CIAT) were
administered, including pattern perception, word
recognition, and sentence recognition. In the pattern
perception subtest, the patient achieved a score of
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87.5% (21/24), demonstrating the ability to perceive
auditory patterns and partially recognize individual
words. In the word recognition subtest, accuracy
was 70.8% (17/24) for three-syllable words and 58.3%
(14/24) for single-syllable words. Sentence recognition
performance was 44.4% (8/18). These results indicate
a significant delay in auditory perception skills across
all subtests compared with typically developing
peers. This suggests deficits in higher-order auditory
processing and linguistic integration.

Denver Il Developmental Screening Test

The patient's overall developmental profile was
evaluated using the Denver |l Developmental
Screening Test. Results revealed that personal-social
development corresponded to an age range of 2
years to 2 years and 2 months, fine motor skills were
consistent with 1 year and 4 months to 1 year and
7 months, language development corresponded to
1 year and 11 months to 2 years and 2 months, and
gross motor skills were equivalent to 1 year and
2 months to 1 year and 6 months. These findings
indicate global developmental delay across all
domains of the Denver Il assessment.

Although the patient demonstrated normal hearing
thresholds, a significant delay in auditory perception
and language development was evident. Based
on these findings, intensive auditory rehabilitation
was recommended under the supervision of an
audiologist to improve auditory perceptual abilities.
In addition, comprehensive speech and language
therapy was advised to enhance articulatory muscle
coordination and overall linguistic competence. A
follow-up evaluation was scheduled for six months
later to monitor progress in auditory perception and
language development.

Discussion

WS is arare neurodevelopmental disorder associated
with genetic mutations that often result in multiple
systems involvement and epileptic encephalopathy
[1]. In the present case, mutations were identified
in the CLTC, KIF2A, LGIl, and TSC2 genes. Among
these, mutations in KIF2A [20], LGN [7], TSCI, and
7SC2 [8] have been previously associated with WS
and related epileptic and neurodevelopmental
phenotypes. Although CLTC has not been directly
associated with WS, variants in this gene have been
reported in connection with epilepsy and broader
neurodevelopmental disorders [21]. In this case, the
existing clinical findings are primarily attributed to
the pathogenic CLTC variant, which is considered the
main target for therapeutic management. However,
the potential modulatory effects of the other variants
on the clinical phenotype are being monitored over
time.

In early-onset epileptic syndromes such as WS,

chronic or recurrent epileptic discharges can
negatively influence the functional integrity of
language-related neural networks, particularly

within the frontal and temporal lobes [19, 22-25].
Functional neuroimaging and electrophysiological
studies have demonstrated that epileptic activity
in WS inhibits cortical plasticity and impedes
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synaptic reorganization [19, 22, 24, 26]. This disruption
compromises the connectivity of brain networks
involved in language processing, particularly those
responsible for auditory perception and verbal
communication. Consequently, individuals with WS
often exhibit significant impairments in auditory
processing, auditory perception, verbal memory, and
bo]th receptive and expressive language abilities [26,
27].

Because epileptic activity in WS typically follows a
diffuse pattern, its effects are not confined to a single
cortical area but extend across multiple regions,
including the frontal, temporal, and parietal lobes [24,
27]. This widespread cortical involvement disrupts
neural synchronization- especially within the superior
temporal gyrus and associated auditory processing
regions- leading to deficits in auditory perception,
attention, and verbal information processing. These
findings suggest that the language and speech
delays observed in WS are primarily attributable to
central auditory processing dysfunction arising from
diffuse cortical impact, rather than to peripheral
hearing loss [27].

In line with previous literature, a prospective study
of patients with WS reported that although hearing
thresholds were within normal limits in most cases,
auditory orienting responses were significantly
impaired, and this impairment was correlated with
both visual function and neurodevelopmental level
[16]. Moreover, while some case reports of WS have
indicated normal hearing function [18, 28], auditory
perception and language development have not
been comprehensively evaluated in those studies.

The present case is distinguished by a comprehensive
evaluation encompassing hearing thresholds,
language development, overall developmental level,
cerebral structural findings, and auditory perception
skills. In disorders such as WS, it is essential to
conduct not only detailed audiological testing to
identify potential hearing loss but also in-depth
assessments of auditory processing, language, and
speech abilities. In this case, despite normal hearing
thresholds, the patient demonstrated marked delays
in auditory perception, language, and speech
development. This underscores the importance
of early monitoring and intervention strategies
targeting auditory processing, auditory perception,
and language—speech development in children with
WS.

Conclusion

Rehabilitation plays a critical role in supporting
the development of language and speech skills in
individuals with WS. Regular audiological follow-ups
are also vital for early detection and intervention, as
hearing loss may emerge during the disease course.
Moreover, the evaluation and rehabilitation of children
with WS should be guided by a multidisciplinary
team approach. Collaborative efforts among
specialists in pediatric neurology, audiology, speech
and language therapy, occupational therapy,
physiotherapy, and child psychology are essential
to design individualized treatment and rehabilitation
programs tailored to each patient’s specific needs.
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