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Introduction

Autism Spectrum Disorder (ASD) is characterized by defi-
cits in social communication and interaction, along with 
restricted, repetitive patterns of behavior.1 The etiology of 
ASD is multifactorial, involving a complex interplay of 
genetic and environmental factors.2 Studies have implicated 
a wide array of genetic variants in the pathogenesis of ASD, 
ranging from chromosomal abnormalities to single-gene 
mutations.3-5 However, the identification of novel genes 
associated with ASD remains critical for advancing our 
understanding of its molecular underpinnings and develop-
ing targeted interventions. Consanguinity, the union between 
individuals who are related as second cousins or closer, is 
prevalent in certain populations and increases the risk of 
autosomal recessive and X-linked recessive disorders.6,7 In 
consanguineous families, the probability of inheriting 
homozygous or hemizygous pathogenic variants is signifi-
cantly elevated because of the sharing of common ancestors. 

This genetic background provides a unique opportunity to 
identify rare or novel genetic mutations that contribute to 
inherited diseases, particularly in isolated communities with 
limited genetic diversity.

The dystrophin-related protein 2 gene (DRP2) encodes a 
protein involved in the structure and function of myelinat-
ing Schwann cells in the peripheral nervous system.8 
Although mutations in DRP2 have been associated with 
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neuropathies, their role in neurodevelopmental disorders 
such as ASD has not been well-established.9,10 To date, 
there are no published reports directly linking DRP2 vari-
ants to ASD phenotypes, making this observation poten-
tially novel in the context of neurodevelopmental disorders. 
This study therefore aims to (i) describe the clinical and 
genetic findings of 2 pediatric cases with a hemizygous 
DRP2 stop-gain mutation, (ii) examine the phenotypic 
overlap of ASD with additional features such as macro-
cephaly, neuropathy, and cryptorchidism, and (iii) explore 
whether DRP2 dysfunction may represent an expanded 
pathway contributing to both peripheral nerve integrity and 
central neurodevelopment.

In this report, we present 2 pediatric cases from related 
consanguineous Turkish families, each exhibiting overlap-
ping clinical features, including developmental delay, ASD, 
macrocephaly, and chronic otitis media. Both patients har-
bored a novel hemizygous stop-gain variant of DRP2 
(p.Q232X). By reporting these findings, we seek to expand 
the genetic landscape of ASD, propose a potential exten-
sion of DRP2-related phenotypes beyond neuropathy, and 
emphasize the importance of genetic evaluation in patients 
with consanguineous backgrounds.

Case Description

Case History and Examination

Case 1: A 5-year-old male of Turkish descent presented 
to the pediatric neurology clinic with significant devel-
opmental delays and behavioral abnormalities. His par-
ents, who were the first cousins, reported that he was 
their first child and that the pregnancy was uneventful 
with no complications during gestation or delivery. The 
patient exhibited delayed motor milestones: sitting with-
out support at 12 months and walking independently at 
24 months. Fine motor skills were also delayed, with dif-
ficulty grasping objects and coordinating hand move-
ments. Language development was markedly delayed; 
he spoke his first meaningful words at 3 years of age  
and had limited vocabulary. Behavioral observations 

included poor eye contact, lack of social reciprocity, and 
repetitive hand flapping, leading to a diagnosis of autism 
spectrum disorder (ASD) at 3 years of age. Family his-
tory was significant for consanguinity, with parents 
being the first cousins. There have been reports of devel-
opmental delays and neurological disorders among 
extended family members, although specific diagnoses 
have not been documented. An uncle on the maternal 
side was found to have learning difficulties.

The patient’s head circumference was 53 cm, which was 
above the 97th percentile for age and sex, indicating mac-
rocephaly. He had a delayed closure of the anterior fonta-
nelle, which remained partially open at 18 months. 
Neurological examination revealed mild hypotonia in the 
lower limbs with normal deep tendon reflexes. No signs of 
muscle atrophy or fasciculations were observed. Cranial 
nerve examination was unremarkable. No dysmorphic 
facial features or organomegaly was observed. Cranial 
MRI showed normal brain structures with no evidence of 
hydrocephalus, cortical malformations, or white matter 
abnormalities. The ventricles were normal in size and the 
corpus callosum was intact.

Electroencephalography (EEG) revealed normal back-
ground activity without epileptiform discharges or focal 
slowing. Electromyography (EMG) and nerve conduction 
studies were performed because of concerns regarding 
hypotonia and motor delays. The motor nerve conduction 
study, as detailed in Table 1, revealed increased distal laten-
cies and decreased nerve conduction velocities in the 
median, ulnar, tibial, and peroneal nerves, indicating a mild 
demyelinating sensory-motor polyneuropathy. Sensory 
nerve conduction studies, presented in Table 2, showed 
reduced amplitudes and prolonged latencies in both the 
upper and lower extremities, supporting the presence of a 
sensory neuropathy component. The EMG findings sum-
marized in Table 3 demonstrated reduced recruitment pat-
terns and prolonged motor unit potentials, consistent with a 
neuropathic process affecting peripheral nerves.

The patient had a history of recurrent otitis media since 
infancy and had experienced episodes every 2 to 3 months. 

Table 1.  Motor Nerve Conduction Study Results for Case 1.

Site
Latency 
(ms)

Amplitude 
(mV)

Area 
(mV·ms) Segment

Distance 
(mm)

Interval 
(ms)

Nerve conduction 
Velocity (m/s)

Median, R 3.24 11.38 24.22 Wrist – 3.24 45.2
Median, R 8.55 11.34 27.18 Wrist – Elbow 240 5.31 45.2
Ulnar, R 2.34 12.41 18.37 Wrist – 2.34 47.5
Ulnar, R 6.78 9.4 17.36 Wrist – Elbow 211 4.44 47.5
Ulnar, R 8.67 9.49 18.73 Elbow – Axilla 80 1.89 42.3
Tibial, R 4.9 7.19 10.23 Ankle – 4.9 33.2
Tibial, R 6.05 7.07 12.16 Ankle – Popliteal 370 11.15 33.2
Peroneal, R 3.95 3.83 7.63 Ankle – 3.95 33.1
Peroneal, R 3.35 2.5 4.75 Ankle – Head Fibula 311 9.4 33.1
Peroneal, R 15.05 2.68 5.38 Head Fibula – Popliteal 70 1.7 41.2

Abbreviations: ms, milliseconds; mV, millivolts; mV·ms, millivolt milliseconds; mm, millimeters; m/s, meters per second; R, right.
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Audiological evaluation included pure-tone audiometry, 
speech audiometry, and tympanometry. Pure-tone audiom-
etry revealed bilateral conductive hearing loss with an aver-
age air-bone gap of 25 dB, more pronounced at low 
frequencies (500-1000 Hz). Speech audiometry showed a 
speech reception threshold (SRT) of 30 dB HL bilaterally 
with reduced speech discrimination scores (80% at 50 dB 
HL). Tympanometry indicated type B tympanograms con-
sistent with middle ear effusion. He was diagnosed with 
chronic otitis media, which contributed to speech delays. 
Routine hematological and biochemical tests, including 
complete blood count, liver and renal function tests, and 
serum electrolytes, were within normal limits. Thyroid 
function test results were normal, excluding hypothyroid-
ism as a cause of developmental delay. Metabolic screen-
ing, including plasma amino acids, urine organic acids, and 
acylcarnitine profile, did not reveal any abnormalities, 
reducing the likelihood of an inborn error of metabolism.

Case 2: A 7-year-old male, the cousin of Case 1, was 
referred to the clinic for the evaluation of developmental 
delays and cryptorchidism. His parents were third cous-
ins, reinforcing the consanguineous background within 
the family. The patient was the second child, with an 
older sibling who was reported to be healthy. Motor 
milestones were delayed; he began sitting without sup-
port at 10 months and walked independently at 
22 months. Fine motor skills were also affected with dif-
ficulties in buttoning clothes and using utensils. Speech 
development was delayed, with his first words spoken at 
3 years of age and limited vocabulary. Parents noted dif-
ficulties with social interactions, attention deficits, and 
hyperactivity but did not report repetitive behaviors 
characteristic of ASD. Similar to Case 1, the family his-
tory was notable for consanguinity and developmental 
delays in extended relatives. An uncle had a history of 
cryptorchidism and a maternal cousin was reported to 
have learning difficulties.

The patient had bilateral undescended testes for which he 
underwent surgical correction (orchiopexy) at ages 2 and 3. 
The postoperative recovery was uneventful. Neurological 
examination results were largely unremarkable, with nor-
mal muscle tone and reflexes. No signs of hypotonia or 
muscle weakness were observed. No dysmorphic features 
or organomegaly was observed. Cranial MRI showed nor-
mal findings with no structural abnormalities, cortical mal-
formations, or signal changes. EEG demonstrated normal 
background activity without epileptiform discharges or 

focal abnormalities. The patient had a history of frequent 
ear infections and had experienced episodes every 2 to 
4 months since infancy. He was diagnosed with chronic oti-
tis media. Audiological assessment included pure-tone and 
speech audiometry. Pure-tone testing confirmed bilateral 
conductive hearing loss with an average air-bone gap of 
30 dB, predominantly affecting low and mid frequencies 
(500-2000 Hz). Speech audiometry showed an SRT of 
35 dB HL bilaterally with reduced speech discrimination 
scores of 75% at 55 dB HL. Tympanometry demonstrated 
type B curves, indicating persistent middle ear effusion. 
Hormonal evaluations, including luteinizing hormone 
(LH), follicle-stimulating hormone (FSH), and testosterone 
levels, were within normal limits, ruling out endocrine 
causes of cryptorchidism. Karyotype analysis was normal 
(46,XY), excluding chromosomal abnormalities. Routine 
laboratory tests, including complete blood count and meta-
bolic panel, were unremarkable.

Differential Diagnosis

Based on clinical presentation, various genetic syndromes 
were considered. For both patients, Fragile X syndrome 
was evaluated due to developmental delays and behavioral 
issues. Rett syndrome and tuberous sclerosis complex were 
considered less likely due to the absence of characteristic 
features. Metabolic disorders, such as phenylketonuria and 
mucopolysaccharidoses, were also considered but deemed 
unlikely after normal metabolic screening results. For mac-
rocephaly in Case 1, the differential diagnoses included 
Sotos syndrome and PTEN hamartoma tumor syndrome, 
but the absence of overgrowth features and normal MRI 
findings made these less probable. Cryptorchidism in Case 
2 prompted evaluation for syndromes such as Kallmann 
syndrome and Prader-Willi syndrome; however, normal 
hormonal levels and the absence of other characteristic fea-
tures reduced their likelihood. Given that testicular descent 
is a neurodevelopmentally regulated process dependent on 
genitofemoral nerve signaling, androgen action, and guber-
nacular response,11,12 variants affecting neuronal pathways 
such as DRP2 may plausibly contribute to aberrant descent 
mechanisms. This possibility, though speculative, suggests 
that cryptorchidism could represent an expanded pheno-
typic manifestation rather than a coincidental finding.

Genetic Investigations

Whole-exome sequencing (WES) was performed for  
both patients to identify potential genetic etiologies. 

Table 2.  Sensory Nerve Conduction Study Results for Case 1.

Site Latency (ms) Amplitude (µV) Area (µV·ms) Segment Distance (mm) Interval (ms) NCV (m/s)

Median, R 2.54 26 1.73 Wrist – III P 120 2.54 47.2
Median, R 2.58 24.5 1.94 Wrist – II P 120 2.58 46.5
Ulnar, R 2.42 25.6 2 Wrist – V P 111 2.42 45.9
Sural, R 3.22 7.1 0.15 Sural 120 3.22 37.3
Sural, R 3.16 5.4 0.73 Sural 120 3.16 38

Abbreviations: ms, milliseconds; µV, microvolts; µV·ms, microvolt milliseconds; mm, millimeters; m/s, meters per second; P, phalanx; R, right.
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Chromosomal microarray analysis did not reveal any path-
ogenic copy number variations, and Fragile X testing was 
negative, excluding the CGG repeat expansion in the FMR1 
gene. In Case 1, WES identified a hemizygous stop-gain 
variant in DRP2(p.Q232X, c.694C > T), which was classi-
fied as likely pathogenic based on the American College of 
Medical Genetics and Genomics (ACMG) criteria (Figure 
1).13 This mutation introduces a premature stop codon, 
potentially resulting in a truncated protein or nonsense-
mediated decay. Additionally, heterozygous variants of 
uncertain significance were detected in COL4A2 
(p.Q1400X) and MFN2 (p.R707W), which may act as 
genetic modifiers. In Case 2, the same hemizygous stop-
gain variant in DRP2 (p.Q232X) was identified, suggesting 
a shared genetic etiology within the family. All reporting 
followed the CARE (CAse REport) guidelines as recom-
mended by EQUATOR to ensure methodological 
completeness.14

Treatment and Management

Case 1: Early intervention was initiated with applied behav-
ior analysis (ABA) therapy to address ASD symptoms, 
focusing on improving communication, social skills, and 
reducing repetitive behaviors. Speech and language therapy 
was provided to enhance language development and to 
improve expressive and receptive language skills. 
Occupational therapy targeted fine motor skills, coordina-
tion, and sensory integration to assist with daily activities. 
Physical therapy was implemented to address hypotonia 
and gait abnormalities, incorporating exercises to strengthen 
the muscles and improve balance. For audiological man-
agement, tympanostomy tubes were placed to manage 
chronic otitis media, which resulted in improved hearing 
thresholds and reduced infection frequency. Regular moni-
toring was scheduled with neurology, audiology, and devel-
opmental pediatrics to assess the patient’s progress and 
adjust the interventions as needed.

Case 2: Surgical management involved bilateral orchi-
opexy surgeries, which were successfully performed, with 
postoperative monitoring confirming a normal testicular 
position and size. Speech and language therapy was initi-
ated to address expressive and receptive language delays 
using techniques to improve articulation and vocabulary. 
The patient was enrolled in an early childhood education 
program with individualized support to address learning 
difficulties and attention deficits. Audiological manage-
ment included insertion of tympanostomy tubes to alleviate 
middle ear effusion, resulting in improved hearing and 
facilitation of speech development. Behavioral interven-
tions were applied to manage hyperactivity and improve 
attention span, including behavior modification techniques 
and structured routines. Regular monitoring was continued 
with endocrinology to track testicular function and devel-
opment as well as with audiology and developmental pedi-
atrics to ensure overall progress.

Genetic counseling was provided to both families, 
emphasizing the X-linked inheritance pattern of the DRP2 
mutation. The risks of recurrence in future offspring and Ta
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the implications of consanguinity were discussed in detail. 
Female relatives were offered carrier testing to assess their 
risk status.

Outcome and Follow-Up

Case 1: Over 2 years of intensive therapy, the patient 
showed meaningful gains in social engagement and com-
munication, progressing to simple sentence use and more 
reciprocal interactions. Motor function improved with 
occupational and physical therapy, permitting participation 
in age-appropriate activities such as running and climbing 
stairs. Following tympanostomy tube placement, otitis 
media frequency decreased and hearing thresholds stabi-
lized. Neuropathy symptoms remained stable on serial neu-
rological evaluations without evidence of progression.

Case 2: Speech and language therapy produced marked 
improvements in expressive language; the patient began 
constructing phrases, following multistep instructions, and 
engaging in basic conversations. Behavioral interventions 
reduced hyperactivity and improved attention, facilitating 
classroom participation. Audiological improvement fol-
lowed tympanostomy with no further middle ear infections 
observed. Endocrine follow-up after orchiopexy confirmed 
normal testicular function. While cryptorchidism may be 
incidental, the possibility that it represents an expanded 
manifestation of DRP2 dysfunction merits further evalua-
tion in additional cases.

Both patients continue multidisciplinary care with regu-
lar reassessments to tailor interventions. Families accepted 
genetic counseling and have been informed about X-linked 
inheritance and implications of consanguinity for future 
pregnancies. Given the small sample size, these outcome 
data are preliminary but indicate that early, coordinated 
intervention can yield functional gains even when a novel 
genetic variant is present.

Discussion

The identification of a hemizygous stop-gain variant in 
DRP2 (p.Q232X) in 2 related patients suggests a novel 
contribution of this gene to autism spectrum disorder 
(ASD) and related neurodevelopmental features. The vari-
ant introduces a premature termination codon and is there-
fore likely to cause nonsense-mediated mRNA decay or 
produce a truncated protein. Loss of DRP2 function may 
disrupt the periaxin–dystroglycan complex in Schwann 
cells, impairing myelination and plausibly explaining the 
sensory–motor polyneuropathy observed in Case 1.10 
Crucially, the presence of core ASD features in both 
patients supports a conceptual extension of DRP2 pathol-
ogy from peripheral nerve integrity to central neurodevel-
opmental regulation. This conceptual extension of DRP2 
pathology from peripheral neuropathy to central neurode-
velopmental dysfunction represents the innovative aspect 
of our report.

Figure 1.  Identification of the pathogenic DRP2 (p.Q232X) stop-gain mutation in 2 patients through whole-exome sequencing 
(WES).
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Macrocephaly in Case 1 broadens the phenotypic spec-
trum associated with DRP2 variants; macrocephaly is 
described in a subset of ASD cases and may reflect altered 
neuronal growth or connectivity. In Case 2, cryptorchidism 
could represent an additional phenotypic feature because 
testicular descent depends on both hormonal signaling and 
intact genitofemoral nerve pathways.15-17 Nevertheless, 
coincidence remains possible; the clinical differences 
between the 2 cases suggest phenotypic heterogeneity and 
therefore indicate that more cases are required to define the 
spectrum of DRP2-associated presentations.

Case 1 also harbored heterozygous variants of uncertain 
significance in COL4A2 and MFN2, which may act as genetic 
modifiers. COL4A2 has been linked to cerebral small-vessel 
disease and porencephaly,18 and MFN2 to Charcot–Marie–
Tooth disease type 2A,19 so coexisting variants could plausi-
bly influence clinical severity or expressivity, although this 
remains speculative without functional data.

Consanguinity likely facilitated identification of this 
X-linked hemizygous variant. The male-limited phenotype 
aligns with X-linked recessive inheritance and potential 
lyonization in carrier females. Genetic counseling in such 
families should extend beyond discussion of neuropathy 
risk to include the possibility of broader neurodevelopmen-
tal outcomes, a consideration of particular importance in 
populations with high rates of consanguinity.

Whole-exome sequencing (WES) was decisive after 
standard testing (Fragile X and metabolic screens) was 
uninformative. WES can identify rare, clinically actiona-
ble variants and should be considered early in complex 
neurodevelopmental presentations, particularly in consan-
guineous pedigrees. Early multidisciplinary interventions 
in both cases were associated with functional improve-
ments, reinforcing the value of timely diagnosis and inte-
grated care.20-22

The small number of related cases limits causal infer-
ence, yet the phenotypic variability observed between the 2 
patients suggests that DRP2-associated disease may repre-
sent a broader and more heterogeneous spectrum than pre-
viously appreciated. This observation provides a basis for 
future work, where larger case series, international regis-
tries, and functional studies will be required to clarify gen-
otype–phenotype correlations. Experimental approaches, 
including cellular and animal models of the p.Q232X vari-
ant and systematic screening of neurodevelopmental 
cohorts, may help determine whether DRP2 defines a 
reproducible syndromic entity.

Conclusion

This case report introduces a novel association between a 
hemizygous DRP2 stop-gain mutation and ASD, expand-
ing the gene’s phenotypic spectrum to include macroceph-
aly and possibly genitourinary involvement. While 
causality cannot be inferred from 2 familial cases, the 
findings provide a signal warranting further study. 
Recognition of this variant has immediate implications 

for genetic counseling in consanguineous populations, 
where counseling should address risks that extend beyond 
neuropathy to include broader neurodevelopmental out-
comes. Larger series, functional validation, and registry-
based approaches will be needed to confirm whether 
DRP2 defines a reproducible syndromic entity.
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