World Journal of Medical Case Reports Sci PC
2026, Vol. 7, No. 3, pp. 34-39 cience

https://doi.org/10.11648/j.wjmer.20260703.11 Science Publishing Group

Case Report

Clinical and Genetic Characterization of Two Siblings with
SCN9A-Related Congenital Insensitivity to Pain Type 1.
Two Case Reports

Mohammed Alra'el” @, Qossay Hasasneh! ©, Hadeel Halahla! @,
Ibrahim Kattoush?, Zaid Abu Aisha? ©, Anas Bayyoudgasrawi? ©,
Abdulhag Shaheen?, Mohammad Saya’reh®

!Departement of Surgery, Hebron University, Hebron, Palestine
2Departement of Surgery, Palestine Red Crescent Society, Hebron, Palestine
3Departement of Surgery, Mansoura University, Hebron, Palestine

Abstract

Congenital insensitivity to pain (CIP) is an extremely rare syndrome with various clinical features, characterized by a dramatic
impairment of pain perception since birth. Although many genes are known to cause this condition, SCN9A-related disease
remains underrecognized, and affected individuals cannot perceive pain despite preserved tactile sensation, predisposing them
to repeated unnoticed injuries, fractures, burns, and joint deformities. Here, we report two siblings with genetically confirmed
SCNO9A-related type 1 CIP: the first is a female patient who experienced fractures with delayed detection, anosmia, recurrent
hand and foot inflammation, and life-long absence of pain response, while the second is her brother, who demonstrated similar
features along with progressive lower-limb deformity, limb-length discrepancy, and multiple soft-tissue injuries resulting from
unrecognized trauma; both had unremarkable perinatal and developmental histories. These findings illustrate that CIP remains a
rare and diagnostically challenging condition, highlighting clinical features that can guide early identification, including lack of
pain perception, recurrent trauma, painless inflammatory episodes, and preserved non-nociceptive sensation; genetic testing
plays a central role in confirming the diagnosis, and long-term management requires multidisciplinary care, regular radiological
monitoring, and comprehensive family education to reduce preventable complications. Overall, this case series highlights a rare
familial neurological condition in which early recognition and treatment can make a meaningful difference in preventing
progressive deformity and disability, and increasing awareness of this uncommon condition may improve diagnostic timing and
patient outcomes.
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1. Introduction

This case report was written following CARE guidelines [1].

Hereditary sensory and autonomic neuropathies (HSANS)
are a group of diverse neurogenetic disorders characterized by
progressive sensory and autonomic dysfunction. When the on-
set began from birth, it’s termed congenital insensitivity to
pain (CIP). HSANSs are subclassified into at least 8 types ac-
cording to the underlying genetic mutation, inheritance pattern,
and clinical features [2].

More than 22 genes have been discovered, and novel muta-
tions are still being reported in the literature. Genetic muta-
tions affect the process of signal transduction in the neurons,
leading to failure of delivery of sensory input to the brain, in-
cluding pain signals (nociception) [3].

Although CIP is present from birth by definition, the
broader group of HSANs can manifest shortly after birth or
present years later depending on the subtype. Insensitivity to
pain results in the development of various types of traumas,
including musculoskeletal injuries, joint deformities, painless
fractures, burns, loss of teeth, and self-mutilation. Addition-
ally, many patients can develop anosmia and autonomic dys-
function and cognitive function can be normal or disabled [2,
4].

SCNO9A gene contributes to the function of voltage-gated so-
dium channels in the sensory neurons. Loss of function muta-
tion leads to development of HSAN 11D, characterized by con-
genital insensitivity to pain and anosmia. Diagnosis is con-
firmed through the identification of biallelic null mutations in
the SCNOA gene, resulting in the absence of functional Nav1.7
protein that is expressed in pain-sensing neurons [5].

In our study we described a pathogenic homozygous
€.901A>T mutation in the SCN9A gene in 2 Palestinian sib-
lings. This case series tries to add new knowledge to this ul-
trarare group of diseases.

2. Case Reports

2.1. Patient 1

A 10-year-old girl was presented to the surgical unit two
hours after falling from the second floor. Despite the mech-
anism of injury, she reported no pain. She was unable to bear
weight and exhibited limping. Physical examination re-
vealed limited range of motion of the right hip, external ro-
tation, and limb shortening, while the remainder of the sys-
temic examination was unremarkable. Vital signs were

35

within normal limits, and developmental milestones were
age-appropriate, including normal cognitive function. Neu-
rological assessment demonstrated intact cranial nerves, nor-
mal tone, preserved muscle strength and tendon reflexes, and
normal light touch, vibration, and proprioception, with pal-
pable distal pulses.

She was born at term via spontaneous vaginal delivery to
first cousin parents and did not cry immediately after birth.
Her condition remained unrecognized until the age of five
years, when her parents noted recurrent unexplained burns,
wounds, and multiple fractures without pain expression. Most
injuries involved the lower limbs and often did not require sur-
gical intervention.

Additional history included early tooth loss, anosmia, re-
current unexplained febrile episodes, excessive sweating,
and absence of crying during trauma. Despite preserved tac-
tile sensation, she exhibited urinary incontinence and recur-
rent episodes of knee and ankle infections, some of which
required aspiration and incision with drainage. She ambu-
lated independently prior to the current injury; however, re-
peated trauma had significantly interrupted her school at-
tendance. Family history was notable for one sibling with a
similar phenotype. Nerve conduction studies (NCSs) were
normal.

Whole-exome sequencing (WES) was performed and re-
vealed the presence of ¢.901A>T mutation that creates a stop
codon at lysine 301 in the SCN9A gene. WES was performed
for the whole family and revealed the same mutation of the
SCN9A gene in the older brother (12 years old) who had a ho-
mozygous mutation and manifested the disease (described be-
low), and a heterozygous mutation in the younger brother and
both parents, who were healthy.

Radiographic imaging confirmed a right femoral neck
fracture (Figure 1A), for which she underwent open reduc-
tion and internal fixation (ORIF) with cannulated screws.
Her orthopedic history was significant for recurrent fractures.
One month prior to the current presentation, she sustained a
left femoral neck fracture after a ground-level fall (Figure
1B); due to absent pain perception, the injury went unrecog-
nized and was discovered one day later during evaluation for
limping. This fracture was also treated successfully with
ORIF using cannulated screws (Figure 1C). Additionally,
she had previously experienced a proximal humerus fracture
managed conservatively with closed reduction and an arm
sling (Figure 1D).
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Figure 1. A showed a right femoral neck fracture, along with screws at the left previously fractured femoral neck. B and C showed left femoral
neck fracture that was repaired surgically by screws. D showed right humeral neck fracture. Red arrows denote the fracture site, while blue

arrows indicate the location of surgical repair.

2.2. Patient 2

A 12-year-old boy with genetically confirmed CIP due to
an SCN9A-related disorder was born at term following an un-
complicated pregnancy and spontaneous vaginal delivery.
Similar to his affected sister, he did not cry at birth. His lack
of pain perception was recognized before the age of one year
when he presented with an incarcerated abdominal hernia
without any signs of distress; he underwent laparotomy, her-
nia repair, creation of a colostomy, and later colostomy clo-
sure. Throughout early childhood, and similar to his sister, his
parents reported multiple fractures, burns, and skin wounds
that occurred without pain expression, affecting both the
lower and upper extremities. Most of these injuries did not re-
quire surgical intervention, and he experienced recurrent skin
infections of the hands and feet due to unrecognized traumas,

along with episodes of swelling and fractures around the knees.

Additional clinical features included complete anosmia, re-
current unexplained febrile episodes, excessive sweating par-
ticularly with heat or physical exertion, urinary incontinence,

and preserved light-touch sensation. In contrast to his sister,
he did not exhibit premature tooth loss but had documented
visual problems, likely due to corneal injury. Developmental
milestones and intellectual function were normal. Motor de-
velopment was normal as well, and he achieved independent
ambulation without delay; however, the frequency of unrec-
ognized injuries significantly affected his school attendance
and learning. NCSs were normal, consistent with the charac-
teristic neurophysiological profile of SCN9A-related congeni-
tal insensitivity to pain.

At the age of seven years, he was presented with progres-
sive left knee deformity and limb length discrepancy of 4 cm
following repeated injuries in the same region. On physical
examination at that time, he exhibited a limping gait with in-
termittent tip-toe walking and internal tibial torsion. Both
knees had a good range of movement, and there were abra-
sions and healed ulcers over their anterior surfaces. The me-
dial and lateral collateral ligaments were stable, the distal neu-
rovascular examination was intact, and no effusion, warmth,
or redness was noted in the affected knee.

Figure 2. A showed genu valgus deformity of the left knee (green arrow) and B showed post repair lateral distal femoral open-wedge osteotomy

(blue arrow).
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Radiographs demonstrated a progressive genu valgus de-
formity (Figure 2A) for which he subsequently underwent lat-
eral distal femoral open-wedge osteotomy (Figure 2B). Years
later, his parents noted worsening limb-length discrepancy
and recurrence of the deformity. Repeat radiographic evalua-
tion confirmed the return of the valgus malalignment, and he
later underwent a second corrective osteotomy with Ilizarov
external fixation. Follow-up radiographs after the second sur-
gery demonstrated approximately 6 cm of lengthening in the
affected limb.

3. Discussion

HSANSs are a group of diverse inherited neurological disor-
ders characterized by progressive sensory and autonomic dys-
function of the peripheral nervous system, with or without
central sparing. The onset of manifestations can be as early as
birth or can be delayed for years. As the name implies, CIP is
a subgroup of HSANS characterized by onset from birth [2, 6].

Common to all types of HSANSs, loss of sensation is re-
garded as the primary mechanism by which the symptoms and
signs manifest. As is known, pain (nociception) is an im-
portant protective reflex against tissue injury. When lost, the
body becomes exposed to repeated tissue injuries along with
failure of healing. Loss of teeth, self-mutilation, biting off fin-
gertips, loss of the tongue tip, burns, painless fractures, joint
damage and deformities (Charcot joints), and corneal injuries
can occur. On the other hand, some types of HSANS are asso-
ciated with autonomic dysfunction that manifests as orthos-
tatic hypotension with lack of compensatory tachycardia.
Moreover, anhidrosis (lack of sweating) can occur and can
lead to recurrent episodes of unexplained fever. Additionally,
intellectual function can be normal or can be disabled. Of im-
portance, diagnosis of HSANs can be difficult before the age
of 5 years, and the patients often present with pictures of com-
plications [2, 3].

Primary mechanisms are disorders of development of noci-
ceptors, altered electrical activity of nociceptors, or neuro-
degeneration of peripheral nerves. These mechanisms ulti-
mately disrupt the sodium-channel-mediated depolarization
required to generate an action potential and transmit pain sig-
nals [7, 8].

The SCN9A gene stands for sodium voltage-gated channel
alpha subunit 9. By gene expression, the SCN9A gene contrib-
utes to the alpha subunit of the sodium channel NaV1.7 that is
found in the pain-sensing neuron (nociceptor) that is ex-
pressed mainly in the dorsal root ganglion and sympathetic
ganglion neurons and their small-diameter peripheral axons.
Axons of these neurons extend through the spinal cord to the
brain, where they communicate with the target cells to pro-
duce the sense of pain. Additionally, NaV1.7 sodium channels
are present in the olfactory neurons that are responsible for
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transmitting smell-related signals to the brain.

Loss of function mutation of the SCN9A gene leads to pro-
duction of the nonfunctional alpha subunit of the NaV1.7 so-
dium channel (sodium channelopathy), and therefore insensi-
tivity to pain and anosmia by defect of generation of action
potentials in these neurons. On the other hand, gain-of-func-
tion mutation causes neuronal hyperexcitability, leading to
other allelic disorders such as simple febrile seizures, parox-
ysmal extreme pain disorder, and erythromelalgia [2, 5, 9].

Based on the mode of inheritance, genetic mutation, and
phenotype, HSANs can be classified into types with further
subtypes. Many types were described in the literature, and
novel mutations and clinical presentation are still being dis-
covered. The mode of inheritance can be autosomal dominant
or autosomal recessive, and they are numbered from (HSAN
I- VIII). More than 22 genes have been identified [3].

Of importance, HSAN Type Il is an autosomal recessive
disorder that was first described in a Canadian family in 1973.
According to the mutated gene, it can be subclassified into
HSAN-IIA, HSAN-IIB, HSAN-IIC, and HSAN-IID. HSAN-
11D, also known as CIP1, is caused by mutation of the SCN9A
gene described earlier. As the name implies, the manifesta-
tions appear with birth, such as absence of crying with birth
[2, 4]. Autonomic involvement is mainly seen in HSAN-I, I,
IV, and VI. It was absent in our patients [2]. Intellectual disa-
bility was not observed in SCN9A-associated neuropathy but
can be seen in other HSANSs. Additionally, any child with an-
osmia and normal intellectual function should be tested for
SCNOA mutation [3, 10].

Patients can have painless injuries, anosmia, hyperhidrosis,
and urinary incontinence, as seen in our patients. Decreased
corneal reflexes were seen in the brother; however, the sister
didn’t have them. This underscores that even with the same
inherited genotype, the phenotype can differ between the pa-
tients in this genetic disorder. Additionally, joint deformities
can develop, such as genu valgus in the brother. In our study,
the parents were first-cousin relatives and harbored the same
genetic mutation. This emphasizes that suspicion of such neu-
rological disorders should be high in relatives, given that the
likelihood of having affected offspring is 25% in heterozygous
parents. The literature review of similar cases is summarized
in Table 1. This pathologic genetic variant has been reported
only in Palestine. These findings also carry direct clinical rel-
evance for orthopedic follow-up, since progressive limb de-
formity and length discrepancy, as seen in the brother, may
continue to evolve despite corrective surgery and therefore
warrant long-term radiographic monitoring. Genetic confir-
mation additionally allows for informed genetic counseling of
the extended family, including carrier testing of at-risk rela-
tives and discussion of the 25% recurrence risk in future preg-
nancies of carrier couples, an important and often underem-
phasized aspect of the clinical management of SCN9A-related
CIP.
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Table 1. Similar reported cases of the same mutation in the SCN9A gene along with comparison of the relevant points.

#  Title Gene variant  Age

Identification of founder 2 patients (7

and novel mutations that iC>N]?A ¢.901 years-old
1  cause congenital male, and 8
. o . (Lys301%)
insensitivity to pain (CIP) mutation year-old
in palestinian patients [15] female)
Congenital Insensitivity to  SCN9A
? Pain: A Case Study of a C.901A>T 13-vear-old
Rare Genetic Disorder p-(Lys301%) y
[16] mutation
SCN9A ?1gatfanrf_
. C.901A>T 4
5  This report old male,
p.(Lys301*)
mutation and 9 year-
old female)

Sex

Male
Female

Female

Male
Female

Ethnicity  Year  Clinical Presentation / Notes
Anosmia

CIP

Recurrent infections

Parents and one sibling were
carrier and free of symptoms
Normal intellectual function

Palestinia
ns

2023

CIP

Recurrent fevers

No anosmia

Minor facial dysmorphic features
Normal intellectual function

Palestin-
ian

2024

Anosmia

CIP

Recurrent infections

Parents and one sibling were car-
rier and free of symptoms
Recurrent fevers

Normal intellectual function

Palestin-
ian

2025

Abbreviations: CIP, congenital insensitivity to pain; Lys, lysine; SCN9A, sodium voltage-gated channel alpha subunit 9.

In HSAN IID, NCSs are mostly normal or slightly reduced
(measured by compound muscle action potentials [CMAP]
and sensory nerve conduction velocity [SCV]) [4]. NCSs were
normal in our series, although genetic testing remains the gold
standard for diagnosing these disorders [11].

A multidisciplinary team is crucial for the management of
this condition. The neurologist, dermatologist, physical and
occupational therapists, prosthetics, and orthopedic surgeons
are needed for optimal healthcare [12, 13].

Treatment of HSANSs is generally supportive. However,
certain types can benefit from pharmacological interventions,
such as gene-modifying therapies that enhance gene expres-
sion in HSAN-111 [2, 14]. However, effective pharmacological
interventions are still lacking in HSAN-IID.

4. Conclusion

This case series highlights a rare familial neurological con-
dition. Early recognition and treatment can make a meaningful
difference in preventing progressive deformity and disability.
Increasing awareness of this uncommon condition may im-
prove diagnostic timing and patient outcomes.

Abbreviations

CIP Congenital Insensitivity to Pain
CMAP  Compound Muscle Action Potentials
HSANs Hereditary Sensory and Autonomic Neuropathies
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NCS Nerve Conduction Studies

ORIF  Open Reduction and Internal Fixation

SCN9A Sodium Voltage-Gated Channel Alpha Subunit 9
Scv Sensory Nerve Conduction Velocity

WES Whole-Exome Sequencing
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