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A Rare Case of Hereditary Sensory and Autonomic Neuropathy
Type 4 in a 3-Year-Old: Clinical and Genetic Findings
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Otonom Noropati Tip 4 Vakasi: Klinik ve Genetik Bulgular
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ABSTRACT Hereditary sensory and autonomic neuropathy (HSAN)
is a diverse collection of illnesses that impact sensory and autonomic
neurons. HSAN Type 4 (HSAN-4), or congenital insensitivity to pain
with anhidrosis (CIPA), is an uncommon autosomal recessive disorder
marked by the lack of pain perception, self-injurious behaviour, and
anhidrosis, resulting in repeated febrile episodes. Here, we report a case
of a 3-year-old Afghan-born male with chronic non-healing wounds
and recurrent febrile episodes due to anhidrosis. Genetic testing con-
firmed a homozygous mutation in the neurotrophic tyrosine kinase re-
ceptor-1 gene, supporting the diagnosis of HSAN-4. This case
underscores the importance of early genetic diagnosis, highlights key
clinical and therapeutic challenges in managing HSAN-4, and empha-
sizes the need for multidisciplinary approaches to improve patient out-
comes.
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OZET Kalitsal sensériyel ve otonom néropati [hereditary sensory and
autonomic neuropathy (HSAN)], sensoriyel ve otonom noronlart etki-
leyen heterojen bir hastalik grubudur. HSAN Tip 4 (HSAN-4) veya do-
gustan agriya duyarsizlik ve anhidrozis [congenital insensitivity to pain
with anhidrosis (CIPA)], agr algisinin yoklugu, kendine zarar verme
davranislar1 ve anhidroz ile karakterize nadir goriilen otozomal resesif
bir hastaliktir ve tekrarlayan febril ataklara yol agar. Bu ¢alismada, kro-
nik iyilesmeyen yaralar ve anhidroza bagl tekrarlayan febril ataklar ne-
deniyle degerlendirilen, Afganistan dogumlu 3 yasindaki erkek bir olgu
sunulmaktadir. Genetik inceleme, norotrofik tirozin kinaz reseptorii-1
geninde homozigot mutasyon oldugunu dogrulamis ve HSAN-4 tanisini
desteklemistir. Bu olgu, erken genetik taninin énemini vurgulamakta,
HSAN-4 yonetiminde karsilasilan klinik ve terap6tik zorluklara dikkat
¢ekmekte ve hasta sonuglarimi iyilestirmek i¢in multidisipliner yakla-
simlarin gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Kalitsal sensoriyel ve otonom noropati;
dogustan agri duyarsizlig1 ve anhidrozis; ¢ocuk

Hereditary sensory and autonomic neuropathies
(HSAN) include a category of neurodegenerative ill-
nesses that impact the peripheral nervous system.'
These illnesses differ according to the engagement of
sensory and autonomic nerves and their hereditary
foundations. HSAN Type 4 (HSAN-4) is an autoso-
mal recessive condition resulting from mutations in
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the neurotrophic tyrosine kinase receptor-1 (NTRK1)
gene, which encodes the tyrosine kinase receptor-A
TrkA receptor critical for neuronal survival mediated
by nerve growth factor (NGF).? The condition pre-
sents in early life with a lack of pain perception, re-
peated fever episodes caused by anhidrosis, and
self-injurious behaviors, significantly affecting the
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fingers and lips. We present a case of HSAN-4 in a 3-
year-old child, emphasizing the diagnostic and clini-
cal aspects.

I CASE REPORT

A 3-year-old male patient of Afghan descent pre-
sented to our pediatric neurology outpatient clinic
with complaints of recurrent fever episodes since 3
months of age and chronic non-healing wounds that
began at 8 months of age. The child was born to con-
sanguineous parents. His medical history included
self-biting behaviour, absence of pain sensation, and
complete lack of sweating. On physical examination,
the patient appeared cachectic, with a body weight-
for-height ratio of 60%; his weight was 10.5 kg (<5%
percentile), height was 95 cm (50"-75™ percentile),
and head circumference was 49 cm (25"-50" per-
centile). The calculated body mass index was 11.64
kg/m?, indicating undernutrition. The patient’s neu-

romotor development was consistent with his chrono-

FIGURE 1: Loss of lingual papillae on the tongue

logical age, and no cognitive or intellectual delays
were noted during follow-up evaluations. A derma-
tological examination revealed thickened and dry
skin on the palms. Oral examination showed gingi-
val atrophy, extensive dental caries, and loss of papil-
lae on the tongue (Figure 1). Multiple self-inflicted
injuries were noted, including distal phalanx loss in
the right 2" and 3™ fingers, ulceration on the left
knee, and nail bed injuries (Figure 2, Figure 3). Mon-
golian spot-like lesions were observed on the back
(Figure 4). Neurological examination revealed nor-
mal muscle tone, strength, and deep tendon reflexes,
ruling out motor neuropathy. A skeletal survey
showed no skeletal dysplasias; however, the left big
toe noted a lytic lesion suggestive of osteomyelitis
(Figure 5). Whole exome sequencing analysis re-
vealed a pathogenic homozygous NM 002529.
3:¢.1077C>G (p.Tyr359Ter) nonsense variant in
NTRKI1 gene, resulting in a premature stop codon
and establishing the diagnosis of HSAN Type 4. Pro-
phylactic antibiotic therapy (cefuroxime axetil) was
initiated to prevent the progression of osteomyelitis.
The diagnosis was established based on clinical find-
ings and genetic confirmation, guiding the treatment
approach. Following the diagnosis, a multidisci-
plinary rehabilitation plan was implemented. The pa-
tient was referred to pediatric dentistry for the
management of dental caries and gingival atrophy.
Orthopedic consultations were initiated to monitor
bone health and prevent complications such as os-
teomyelitis and fractures. A nutritionist was involved
to address cachexia and support growth. Addition-
ally, the family received education regarding injury
prevention strategies to minimize self-mutilation.

FIGURE 2: Absence of a distal phalanx in the patient's right-hand 2" and 3 fingers and left-hand 2™ finger



FIGURE 5: Image of suspected osteomyelitis on the first toe of the left foot

'.
FIGURE 3: Deformity due to self-mutilation in the big toes and a 3x3 cm lesion with an ulcer in the middle and hyperemic surroundings on the knee

Neurology and pediatric psychology evaluations
were planned to monitor neurodevelopment and emo-
tional wellbeing. The patient’s parents gave verbal
and written informed consent for the publication of
this case report.

I DISCUSSION

HSAN-4 belongs to a category of uncommon ill-
nesses referred to as HSAN. Only a limited number
of cases have been previously documented in
Tiirkiye.>-* This diverse collection of disorders im-
pacts small unmyelinated and specific myelinated
neurons, resulting in diminished or nonexistent pain,
temperature perception, and varying degrees of auto-
nomic dysfunction.® The NTRK1 gene on chromo-
some 1g23.1 encodes the TrkA receptor that interacts
with NGF. Downstream signalling facilitates the
growth and survival of nociceptive sensory and sym-
pathetic neurons.” As illustrated by our clinical re-
port, a homozygous mutation in the NTRK1 gene
was identified, consistent with the known genetic
basis of HSAN-4.

Patients with HSAN-4 exhibit an elevated risk
of corneal scarring and asymptomatic bone fractures,
alongside intellectual disability and emotional insta-
bility. The significant lack of unmyelinated neurons
and sensory insensitivity in patients with HSAN-4
leads to a heightened incidence of self-harming be-
haviors, which may differentiate it from other



HSANSs.® Retaining lacrimal and fungiform papillae
on the tongue aids in differentiating HSAN-4 from
HSAN-3. The emergence of anhidrosis and related
dermatological alterations are significant distin-
guishing characteristics.” Similarly, our patient ex-
hibited self-mutilation behaviors, including distal
phalanx loss, gingival atrophy, and dental damage, in
alignment with the described clinical spectrum.

Hyperthermia is a significant problem and must
constantly be factored into clinical care. These pa-
tients are susceptible to hyperthermia, with a 20%
mortality rate within the first 3 years of life. Prevent-
ing hyperthermia necessitates vigilant temperature
monitoring and appropriate adjustments to ambient
temperature. Cooling blankets may be utilized if re-
quired. Fever may exhibit resistance to antipyretics.!”
Our patient had recurrent febrile episodes from early
infancy, consistent with the hyperthermia-related
challenges described in the literature.

Anhidrosis was apparent from early infancy,
leading to repeated fever episodes and dermatologi-
cal symptoms, including thickened skin, dystrophic
nails, and hypotrichosis. These dermatological char-
acteristics correspond with previously documented
cases.!! Osteomyelitis in our patient further empha-
sizes the risk of impaired wound healing and suscep-
tibility to infections, which are common in HSAN-4
due to defective immune responses in ectodermal
structures.

HSAN-4 is predominantly linked to mutations
in the NTRK1 gene at the genetic level. This gene,
situated on chromosome 1q23.1, encodes the TrkA
receptor, which is crucial for neuronal survival me-
diated by NGF. The mutations impair NGF sig-
nalling, resulting in the targeted degeneration of
nociceptive and autonomic neurons.’ Our patient ex-
hibited a homozygous NTRK1 mutation, which has
been associated with severe phenotypes, including
osteomyelitis and progressive auto-amputation. Com-
pared to previous cases, the extent of self-mutilation
in our patient appears more extensive, possibly indi-
cating a more aggressive phenotype.

The disease’s progressive nature results in auto-
amputation, corneal scarring, and the development of
Charcot joints. While no definitive treatment is avail-

able, management emphasizes injury prevention,
wound care, and infection control.'? In our case, pro-
phylactic antibiotics were started to prevent os-
teomyelitis progression, highlighting the importance
of early intervention.

Given the multisystemic nature of HSAN Type
4, patient management remains highly challenging
and necessitates a proactive, multidisciplinary ap-
proach. Early genetic diagnosis plays a crucial role
by enabling timely coordination among pediatric neu-
rology, dermatology, orthopedics, dentistry, nutrition,
psychology, and infectious disease specialists, facil-
itating preventive strategies and improving overall
outcomes. Comprehensive care is essential to address
the wide range of clinical complications, including
recurrent infections, self-mutilation, bone fractures,
growth failure, and hyperthermia. Although no dis-
ease-modifying therapies are currently available,
early identification and multidisciplinary intervention
significantly reduce morbidity and enhance the qual-
ity of life in affected individuals. This case under-
scores the importance of prompt genetic testing and
integrated care to prevent severe complications such
as osteomyelitis and autoamputation.
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