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Abstract: Congenital insensitivity to pain with anhidrosis (CIPA), also known as hereditary sensory
and autonomic neuropathy type IV (HSAN 1V), is an exceedingly rare genetic disorder
characterized by the inability to perceive pain, inability to sweat, and various neurological and
orthopedic complications. This is a case report of a 3-year-old female patient diagnosed with CIPA
syndrome who presented repeatedly to Children’s Clinical University Hospital (CCUH) in Riga,
Latvia with severe orthopedic manifestations. The patient had repeated fractures, several surgeries,
and extensive spread of the disease throughout the left leg, which caused significant functional
impairment and decreased quality of life. Despite aggressive orthopedic interventions including
surgical interventions and physical therapy, the patient's condition remained challenging to manage
due to the inherent limitations posed by the insensitivity to pain. The council of doctors discussed
the patient's condition and changes, deciding that reconstructive surgery is not feasible, and
amputation is recommended. Through this case report, we aim to highlight the unique orthopedic
challenges encountered in the management of CIPA patients, emphasizing the importance of a
multidisciplinary approach involving orthopedic surgeons, pediatricians, geneticists, and
physiotherapists. Additionally, we discuss the need for further research to elucidate optimal
management strategies and improve outcomes in this rare and complex patient population.

Keywords: congenital insensitivity to pain with anhidrosis; CIPA; hereditary sensory and
autonomic neuropathy type IV (HSAN 1V); chronic osteomyelitis; case report; complications;
pediatric patient

1. Introduction

Congenital insensitivity to pain with anhidrosis (CIPA), also known as hereditary sensory and
autonomic neuropathy type IV (HSAN 1IV), is an extremely rare autosomal recessive disorder
characterized by the inability to perceive pain, absence of sweating (anhidrosis), and various
neurological abnormalities [1]. First described in 1963 by Swanson, the syndrome has since been
reported in scattered cases worldwide, the prevalence of disorder in Japan is estimated to be 1 in
600,000-950,000 [2].

CIPA poses significant challenges to affected individuals due to their inability to sense pain,
which often leads to repeated injuries, infections, and self-mutilation, particularly during infancy and
childhood. Furthermore, the absence of sweating predisposes individuals to hyperthermia, as the
body's thermoregulatory mechanism is impaired [3], notably, there is no impact on salivation,
lacrimation, or touch perception.
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A nerve biopsy, genetic testing, and clinical assessment all contribute to the diagnosis, to detect
the precise mutation and validate the diagnosis, neurotrophic receptor tyrosine kinase 1 (NTRK1)
gene genetic analysis is required [4].

The underlying cause of CIPA lies in mutations affecting the function of nerve fibers responsible
for transmitting pain, temperature, and sweat sensations. These mutations typically involve the
NTRK1 gene, which encodes the high-affinity nerve growth factor receptor tropomyosin receptor
kinase A (TrkA). TrkA is crucial for the development and survival of sensory and sympathetic
neurons, and its dysfunction results in the characteristic features of CIPA [5].

The main goals of CIPA treatment are symptom relief and avoidance of consequences.
Interventions are meant to improve the quality of life for those affected because there is no known
cure, among strategies are proactive steps to prevent hyperthermia, pain avoidance education, and
attentive wound care. Potential therapeutic approaches, such as gene therapy and pharmaceutical
therapies that target neurodevelopment pathways, are being investigated in ongoing research [6].

2. Case Report

2.1. First Hospitalization at Children’s Clinical University Hospital (CCUH)

A 3-year-old female patient was acutely hospitalized at the Children's Clinical University
Hospital (CCUH) in Latvia from a regional hospital, due to suspicion of sepsis and acute
osteomyelitis. It is known from the anamnesis that the patient five weeks before this hospitalization
episode suffered a domestic injury (fell in a children's playground) in Dublin, Ireland.

The patient in Ireland was genetically confirmed to have CIPA with two mutations in the NTRK1
gene (ICD-10 code: G60.8; ORPHA:642; OMIM:256800), she does not feel pain and does not sweat.
The patient is a child of nonconsanguineous parents. From the age of two months, the girl
increasingly tears the skin from her fingers and damages her oral cavity and tongue with her teeth.
The patient’s mother noted that the patient’s abrasions usually do not heal well, and her body
temperature is often elevated.

Until now, the patient's parents denied any bone fractures. The girl has been noted to have a
delay in language development, her vocabulary includes words in both English and Latvian, but she
does not form sentences. The parents noted that the patient learns a new word every week and speech
therapy classes are planned. Hearing was tested to be normal. The patient is sensitive to bright light,
often requiring sunglasses, but has not been to an eye doctor.

Objectively, the patient has dry skin, especially on the hands. Distal phalanges with thickened,
lichenified skin, in places without nails (nail dystrophy) (Figure 1). Signs of unintentional self-harm
in places on the body such as hematomas and scratches. The patient refused to show her teeth and
oral cavities. The patient already had osteomyelitis of the right-hand finger in the anamnesis and the
patient received antibacterial therapy for six weeks. The patient often has skin infections and usually
receives antibacterial treatment for about 10 days.


https://doi.org/10.20944/preprints202410.1374.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 October 2024 d0i:10.20944/preprints202410.1374.v1

Figure 1. The appearance of the patient's right hand with signs of dry skin, distal phalanges with
thickened, lichenified skin, and places without nails (nail dystrophy).

Considering that the patient does not feel pain, the patient's parents sought medical attention
late after the fall, only when the soft tissues around the fracture site showed visual signs of
inflammation (swelling, redness, heat). As a result, the patient received conservative treatment for
her tibial fracture in Dublin, Ireland. The patient's left leg was immobilized (the third day after a
traumatic event) with a circular cast for five weeks in total.

Two days before hospitalization at CCUH, the patient developed febrile temperature rises
(around 40° Celsius). X-ray, computed tomography (CT) scan, and blood tests were performed at a
regional hospital before the patient was transferred to CCUH. The patient was found to have elevated
inflammation indicators: white blood count (leucocytes) of 20.20 x 109/L (Ref. range 6.00-16.00
x109/L), C-reactive protein of 150.33 mg/L (Ref. range < 5 mg/L), procalcitonin of 19.11 ng/mL (Ref.
range 0.00-0.50 ng/mL), and interleukin-6 of 94.4 pg/mL (Ref. range 0-5.9 pg/mL). Blood cultures were
aerobically and anaerobically negative. The patient's fecal material was negative for extended-spectrum
beta-lactamase (ESBL) screening and negative for vancomycin-resistant Enterococcus faecium (VRE)
screening. The X-ray revealed a fracture with a pronounced hump (Figure 2). A CT scan was
additionally done and revealed the possibility of acute osteomyelitis.
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Figure 2. X-ray examination of the left lower leg anterior-posterior (AP) and lateral projections shows
marked hyperostosis in soft tissue, moderate angular deformation, and a deformation angle of
approximately 15 degrees, with sclerotic hyperostosis type changes around the fracture zone.

Objectively, relatively pronounced oedema was observed in the front and medial, as well as the
back surface of the lower leg and palpatory soreness. Once admitted to CCUH, the patient received
intravenous antibacterial therapy with Clindamycin 200mg three times a day. The patient still had a
febrile body temperature. On the second day, one dose of intravenous Ceftriaxone 1400mg was
prescribed to the patient. On the third day, Clindamycin was changed to intravenous Vancomycin
290mg three times a day. Considering the results of X-ray and CT, as well as blood tests, three days
after hospitalization, it was decided in favor of surgery - partial resection of the left tibia, cavity repair,
and application of an external fixation device (Figure 3).
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Figure 3. X-ray examination of left lower leg in AP and lateral projections shows posttraumatic
chronic osteomyelitis of left tibial diaphysis, opening 13 degrees medially after external fixation
device application. A cavity (5.8 cm) and soft tissue calcifications are visible.

The patient was transferred to the intensive care unit after the operation due to the development
of sepsis. A central venous catheter and a nasogastric tube were placed in the patient. During the
surgery, it was discovered that the cavity was filled with purulent contents, so the patient was
connected to a wound vacuum assisted closure (VAC) device, followed by regular wound dressings
under sedation and anesthesia (Figure 4).
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Figure 4. The appearance of patient's lower limb after partial resection of the left tibia, cavity repair,
application of an external fixation device, and vacuum assisted closure (VAC) device.

Staphylococcus aureus, which was resistant to Penicillin, was detected in a sample of pus and bone
taken from the focus of osteomyelitis. The conclusion of the histological examination of the biopsies
for the bone fragment confirmed the diagnosis of acute osteomyelitis. Antibacterial therapy with
intravenous Oxacillin 1000mg six times a day was started. Two weeks after the partial resection
surgery, the lower limb wound had signs of granulation, therefore, it was closed with rotated
gastrocnemius and soleus musculocutaneous flaps. After the closure surgery, antibacterial therapy
was continued (intravenous Oxacillin 1000mg, four times a day), as well as regular wound dressings
under sedation. The patient developed inflammation in the perineum. She used an ointment
containing zinc, the mother noted that this had occurred previously during long antibiotic durations.

A week before the patient's discharge from the hospital, the antibacterial therapy was changed
to Clindamycin (intravenous 300mg, three times a day) and it had to be continued at home
(Clindamycin oral suspension 100mg, three times a day for 10 days, and Clindamycin oral tablets
150mg, two times a day for 10 days). In a compensated satisfactory condition, the patient was
discharged for outpatient therapy with a diagnosis of hematogenous osteomyelitis of the left
proximal tibia.

2.2. Second Hospitalization at Children’s Clinical University Hospital (CCUH)

One week after discharge, the patient was admitted acutely at the CCUH in Latvia due to
complaints about the instability of the external fixation device and discharge from the wounds. It was
known that the patient caught the external fixation device while getting off the sofa. During
examination, the external fixation device was unstable in the proximal part (Figure 5) and purulent
discharge was coming from the wounds.
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Figure 5. X-ray examination of the left lower leg in AP and lateral projections after the patient fell
from the sofa.

As aresult, the evacuation of the rods of the external fixation device from the bone was indicated,
as well as obtaining culture swabs from the wounds. The culture of biological material from the
wound and the focus of osteomyelitis was negative. The result of the histological examination of the
bone fragments corresponded to residual phenomena after infected osteomyelitis. No signs of active
inflammation were observed. C-reactive protein was 16.7 mg/L (Ref. range 0-5 mg/L). Other
inflammatory markers were slightly elevated.

Wound cleaning and plaster immobilization were performed. Antibacterial therapy was started
with intravenous Clindamycin 200mg three times a day. The patient rebounded well and was
discharged from the hospital on the third postoperative day with recommendations to complete the
antibacterial therapy at home, as well as to follow-up at CCUH for a planned surgery in three weeks.

2.3. Third Hospitalization at Children’s Clinical University Hospital (CCUH)

A month later, the patient was admitted for planned surgery - lower leg reconstruction. The
patient underwent resection of the tibial pseudarthrosis, plasty with a vascularized fibular graft, and
osteosynthesis with a locking plate (Figure 6).
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Figure 6. X-ray examination of left lower leg in AP and lateral projections shows posttraumatic
chronic osteomyelitis of left tibial diaphysis. After fixation with a locking plate and implantation of
resected fibula diaphysis fragment, consolidation forms near implanted bone, with slightly increased
soft tissue calcifications and sclerosis.

In the postoperative period, the patient received intravenous Cefazolin 500mg three times a day,
as well as intravenous Clindamycin 200mg three times a day. The drain was removed on the third
postoperative day and primary wound healing was present. Prescribed with recommendations to
continue antibacterial therapy with Clindamycin oral tablets 150mg for another 10 days, and oral
suspension of Cefuroxime 150mg for another 14 days. Instructions to continue plaster cast
immobilization for another eight weeks.

2.4. Fourth Hospitalization at Children’s Clinical University Hospital (CCUH)

The patient was hospitalized due to an acute exacerbation of chronic osteomyelitis. Three
months before this hospitalization episode, she returned to Ireland and injured her left lower leg and
fractured the lateral and medial malleolus. The patient again fell in the children's playground, after
a few days she refused to walk, and her parents noticed extensive swelling in her left ankle. 2 weeks
later the patient's knee increased in size, and fluid accumulated in the knee joint (Figure 7).
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Figure 7. The appearance of the patient's leg 2 weeks after the diagnosis of the fracture of both
malleolus of the left leg. Swelling in the left knee area, as well as a significant increase in the size of
the left leg compared to the right leg.

She developed septic symptoms and was admitted to a hospital in Dublin, Ireland, where
repeated interventions were done to drain the excess fluid. She also received antibacterial therapy
(Rifampicin and Cefazolin). Radiological examinations were performed (X-ray, CT, magnetic
resonance imaging (MRI)), showing extensive changes from the distal third of the thigh to the distal
third of the calf. The inflammatory process was visible in the distal femur and proximal tibial growth
zone. Wide areas of destruction were also observed, which included the ossifications forming around
the left knee joint. Formation of massive ossification around the diaphysis of the tibia with no signs
of convalescence in the bone itself (Figures 8 and 9). MRI examination of the left knee was performed
due to knee joint effusion, where an abnormal amount of fluid in the joint and signs of inflammation
were determined.
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Figure 8. The X-ray examination of the distal third of the thigh to the lower leg in AP and lateral
projections reveals an inflammatory process in the distal femur and proximal tibial growth zone, wide
areas of destruction, and massive ossification around the tibia diaphysis.
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Figure 9. CT imaging shows an inflammatory process in the distal femur and proximal tibial growth
zone, with wide areas of destruction, including the left knee joint bones, and massive ossification
around the tibia diaphysis, without signs of convalescence.

The patient was diagnosed with a new focus of osteomyelitis in the distal part of the left femur.
After her condition was stabilized and compensated, she arrived in Latvia to be admitted in CCUH.
There was a wound on the lateral surface of the left thigh discharging serous fluid, (patient arrived
at CCUH with a VAC device attached) (Figure 10).

Figure 10. The wound on the lateral surface of the left thigh providing serous discharge, the
appearance of the wound after the removal of the VAC device on CCUH admittance.

The patient had an elevated erythrocyte sedimentation rate of 96 mm/h (Ref. range 0-20 mm/h),
C-reactive protein 13.27 mg/L (Ref. range 0-5 mg/L). Blood culture for aerobic and anaerobic flora
was negative. Staphylococcus epidermidis was determined in the wound. Methicillin-resistant
Staphylococcus aureus (MRSA) was not found in the skin swab. Antibacterial therapy was started with
intravenous Clindamycin 250mg three times a day, which was changed to intravenous Amikacin
150mg four times a day after two weeks.

Considering the nature and extent of the changes, the complexity of the condition (Figures 11—
13), the patient was discussed at the council of surgeons and radiologists, where it was decided that
reconstructive surgery was impossible and recommended considering the possibility of amputation
for parents.
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Figure 11. The X-ray examination of the distal third of the thigh in AP and lateral projections shows
a condition after posttraumatic chronic osteomyelitis of the left tibial diaphysis. For the left thigh - the
picture corresponds to the condition after an epiphyseal fracture in the anamnesis, the lateral condyle
of the femur is of small volume, heterogeneous structure. Massive calcification paraosseous to
diaphysis of femur.
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Figure 12. X-ray examination of the proximal part of the left foot and the distal third of the lower leg
in AP and lateral projections shows a condition in the left foot and lower leg after a plate fixation and
implantation of a resected fibula diaphysis fragment. The area is not fully covered, and intense
humming has developed after distal tibial osteoepiphysiolysis. Slight deformation in the metaphysis

of the fibula remnant is also present.

Figure 13. X-ray examination of the left foot in AP and lateral projections. A fracture of the distal
metaphysis of the second metatarsal bone of the left foot is visible without dislocation.

The patient was discharged with recommendations for continuing antibacterial therapy with
oral Trimethoprim/Sulfamethoxazole 384mg two times a day for one month and outpatient follow-
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up. Figure 14 depicts at the one-month follow-up, she has valgus of the left knee, and flexion in the
hip joints.

Figure 14. The appearance of the patient's left leg four weeks after discharge from the hospital, she
has pronounced valgus of the left knee, flexion in the hip joints, and a small wound on the lateral
surface of the left thigh.

After consultation with a technical orthopedist, it was determined that the passive range of
motion in the ankle joint is normal, the range of the foot is increased, and the range of the knee joint
is increased. Pronounced valgisation of the knee during walking causes repeated inflammation. The
patient required a gait knee-ankle-foot orthosis to reduce knee valgus and to prevent or reduce the
risk of recurrent inflammation. To ensure sufficient torsional control of the orthosis against the
external lateral joint during walking, it is necessary to make a prosthesis from a laminate that will
simultaneously ensure sufficient elasticity and lightness of the material, as well as resistance to
torsional loads. It was recommended to make individual orthopedic shoes to be able to use the
orthosis.

2.5. Fifth Hospitalization at Children’s Clinical University Hospital (CCUH)

3 months after the previous hospitalization, the patient was hospitalized again as an acute
patient at the Children's Clinical University Hospital, Riga, with complaints of subfebrile body
temperature and discomfort in the left hip joint, refusing to lean on the left leg. Objectively, the
general condition of the patient was relatively compensated, SIRS positive. A wound was localized
in the distal third of the left thigh, from which serous secretions were released. The wound has not
completely healed from the last hospitalization. Full range of motion was determined in the left hip
joint.

The patient was found to have elevated inflammation indicators: C-reactive protein of 106.31
mg/L (Ref. range <5 mg/L) and interleukin-6 of 31.8 pg/mL (Ref. range 0-5.9 pg/mL). Blood cultures
were aerobically and anaerobically negative. Wound swab was negative. An additional X-ray
examination was carried out for patients’ left hip joint, femur and knee joint (Figure 15).
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Figure 15. The X-ray examination of the left hip joint, femur and knee joint in AP and lateral
projections shows a small, heterogeneous lateral condyle of the femur, a lytic zone in the metaphysis,
massive calcification in the mid-diaphysis, normal hip joint gap, smooth surfaces, and no pathologies

in the hip joint bones.

Antibacterial therapy with intravenous Vancomycin 300mg 3 times a day, Cefotaxime 750mg 3
times a day and Oxacillin 550mg 4 times a day was initiated. A technical orthopedist was consulted,
and a hard orthosis was created for the knee joint (Figure 16).
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Figure 16. The patient with the previously made orthopedic shoes and the hard orthosis for the knee
joint created during this hospitalization.

The patient's condition gradually improved after receiving 6-day antibacterial therapy, and no
new foci of osteomyelitis were found. The patient resumed leaning on her left leg. The patient was
discharged from the hospital under the further care of a family doctor with recommendations to use
a hard orthosis in addition to stabilizing the joint and to continue regular bandaging of the chronic
wound.

3. Discussion

This case report describes a young female with Congenital Insensitivity to Pain with Anhidrosis
(CIPA), a rare genetic disorder causing a lack of pain, temperature sensation, and the inability to
sweat. This leads to self-inflicted injuries and severe complications like osteomyelitis and sepsis. The
patient's frequent hospitalizations highlight the difficulties in managing CIPA.

Clinical presentation, diagnostic challenges and multidisciplinary approach: The patient's
history of multiple fractures, chronic osteomyelitis, and recurrent infections reflects the complexity
of managing CIPA. The absence of pain delays recognition of injuries, as seen in this case where a
tibial fracture progressed to osteomyelitis without typical symptoms like pain or swelling.
Radiological imaging was key for detecting osteolytic changes, but laboratory markers like C-reactive
protein and ESR were sometimes unreliable [7]. Initial conservative treatment in Dublin followed by
surgical interventions in Latvia emphasizes the need for vigilant, proactive care.

This case highlights the need for a multidisciplinary approach to manage CIPA and chronic
osteomyelitis, where the absence of pain and typical inflammatory signs complicates early
intervention. Given the rarity and complexity of CIPA, a team involving orthopedic surgeons,
pediatricians, pain specialists, psychologists, and rehabilitation experts is essential. Tailored
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diagnostic strategies and prolonged antibiotic therapy, often guided by culture results, are crucial for
managing recurrent infections.

Osteomyelitis: Frequent secondary complication in CIPA patients, usually due to unnoticed
fractures or prolonged pressure ulcers. Nabiyev et al. (2016) documented several cases of
osteomyelitis in CIPA patients, highlighting the difficulty of early diagnosis and prolonged treatment
due to delayed detection [8]. Zhang and Haga (2014) reported that 65% of CIPA patients experience
skeletal complications, with 91% of fractures occurring in the lower limbs. Fractures are most
common between ages 1 and 7, while other bone disorders show no age pattern, with minor trauma
(e.g., short falls) as the main cause [9]. In this case, the patient initially developed osteomyelitis in the
lower leg, but over time it spread to the distal end of the femur. There were also fractures in the ankles
and toes.

Long-Term Outcomes and Prognosis: CIPA's chronic nature necessitates careful long-term
prognosis evaluation, focusing on orthopedic issues, potential complications from amputation, and
the patient's quality of life. Over nine months and five hospitalizations, the infection in our patient
spread significantly, highlighting the need for parents to be well-informed about the rapid disease
progression. HU et al., (2006) reported a case where the patient was followed up for 7 years, resulting
in progressive acroosteolysis, which suggests that patients with CIPA syndrome should be under the
supervision of specialists for a long time (all their lives) because the disease is progressive, increasing
the development of various complications [10].

Decision-Making Process for Amputation: Amputation decisions in CIPA patients involve
careful consideration of the patient's and family’s preferences. Discussions should address the
rationale, alternatives, and expected outcomes, providing support throughout. In this case, the
patient's parents initially preferred conservative measures like orthotics. Risk-benefit analysis is
essential, weighing benefits such as improved mobility against surgical and psychological risks.
Literature shows parents often resist amputation, though it may become necessary as the disease
progresses [11,12]. Auto-amputation due to self-harm has been reported by Shin et al. (2016), Das et
al. (2020), and Cho et al. (2024) [13-15].

Future Directions and Considerations: Further research into orthopedic management
strategies, such as innovative surgical techniques and advanced implants, is warranted. Alternative
pain management approaches, including nonpharmacological interventions, should be explored to
improve quality of life. Enhanced genetic counseling and early screening can aid in monitoring and
managing complications. Longitudinal studies are needed to track the progression of orthopedic
issues and evaluate interventions, with standardized outcome measures to assess functional results,
pain, and quality of life. Collaboration among researchers, clinicians, and patient advocacy groups is
essential to advance knowledge. Multicenter and international collaborations can accelerate research
and develop consensus guidelines for managing CIPA. Ethical dilemmas in invasive interventions
like amputation should continue to be explored, and psychosocial support should be integrated into
care plans to address the emotional and social impact of living with a rare genetic disorder.

This report provides valuable insights into CIPA's clinical features and management strategies.
It underscores the importance of a multidisciplinary approach and serves as an educational resource
for healthcare professionals. However, the findings are based on a single patient, limiting their
generalizability and the understanding of CIPA's full spectrum. The report lacks long-term follow-
up and focuses mainly on orthopedic issues, potentially missing other complications. While it
mentions ongoing research, it doesn’t provide new insights into therapeutic interventions. The case
is specific to Latvia, which may affect the applicability of the findings in other regions. The patient's
treatment took place in 2 hospitals (Latvia and Dublin), which limits a fully detailed review of the
treatment.

4. Conclusions

Early diagnosis of CIPA syndrome is crucial to prevent complications, as pathogenetic
treatments are not available and surgical interventions are often challenging, not always achieving
the desired results. Chronic osteomyelitis is a severe orthopedic complication that requires a robust,
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multidisciplinary approach. Future research should aim to develop early diagnostic markers and
explore new treatments to enhance outcomes and quality of life for CIPA patients.
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