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Abstract

Hypotrichosis with juvenile macular dystrophy is a rare autosomal recessive disease, characterized by
hypotrichosis and progressive macular degeneration, leading to blindness in the first three decades of life.
It is associated with mutations in the cadherin 3 gene, resulting in the abnormal expression of P-cadherin.
We report a case of a 4-year-old female patient diagnosed with this genodermatosis.
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INTRODUCTION

Hypotrichosis with juvenile macular dystrophy (HIMD) is a rare autosomal recessive disease,
characterized by hypotrichosis and progressive macular degeneration, leading to blindness in the first three
decades of life.[1] It is associated with mutations in the cadherin 3 (CDH3) gene, resulting in the abnormal
expression of P-cadherin.[2]

CASE REPORT

A 4-year-old female patient was referred to our department due to abnormally short scalp hair, that never
had a haircut. Her growth and development were normal. Physical examination revealed short, sparse scalp
hair, fine in texture, with low overall density [Figure 1a]. The maximum hair length on the parietal scalp
was 2 cm. The hairs were easily and painlessly pulled from the scalp with gentle traction. Eyelashes,
eyebrows, and body hair were normal. Clinical examination did not reveal any abnormalities of the skin,
teeth, nails, and limbs. Trichoscopy showed short, thin, and vellus hairs and rare yellow dots [Figure 1b].
Optical and scanning electron microscopy examination revealed normal hair shafts and neither ruffled
cuticles nor hockey stick-shaped bulbs were found.

Structural analysis of the hair shafts using X-ray spectroscopy showed bioelement values similar to those
of normal controls. A systemic examination, serum and urine analysis, including vitamins and amino acids
measurement and biotinidase activity, did not reveal other anomalies.

As we proceed with investigations, the girl complained about photophobia and was referred to
Ophthalmology. At ophthalmological consultation, best-corrected visual acuity was 5/10 in both eyes.
Fundus examination revealed pigmentary alterations in the fovea bilaterally. Optical coherence
tomography demonstrated irregularity of the photoreceptor layer and intraretinal cysts [Figure 2].
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Clinical findings suggested the diagnosis of HIMD and a genetic study was performed. It revealed a c.
830delG homozygous mutation in the CDH3 gene, that is, responsible for the formation of a premature
stop codon, leading to the synthesis of a truncated protein unable to fulfill its physiologic functions. Our
clinical suspicious was supported, and the girl's parents were referred to genetic counseling. The absence
of other anomalies, apart from hypotrichosis and retinal dystrophy, discarded ectodermal dysplasia,
ectrodactyly, and macular dystrophy (EEM).

DISCUSSION

HJIMDis a genodermatosis reported in approximately 50 cases worldwide and all share mutations in CDH3
on 16g21.[3] CDH3 is also responsible for another autosomal recessive disorder with hypotrichosis and
progressive macular dystrophy: EEM.[4] CDH3 encodes P-cadherin, a calcium-dependent cell-cell
adhesion molecule, that is strongly expressed in both the hair follicle and the retinal pigment epithelium.
[5] Its deficiency may lead to abnormal hair and retinal pigment epithelial cell development by interfering
in B-catenin system. As cadherins mediate cell-cell adhesion at the adherens junction, these symptoms can
also result from weak or absence cell-cell contact within the upper hair matrix and the retinal pigment
epithelial cells.[6]

Symptom severity varies for each individual, but all share common features of retinal degeneration and
short sparse scalp hair from birth, with limited growth throughout life.[7] Diagnosis is based on the
combined occurrence of hypotrichosis with characteristic degenerative changes and pigmentary
abnormalities of the fovea on fundoscopy. Complementary examinations such as light microscopy and
scanning electron microscopy of the hair shafts can be normal, as seen in our patient, or reveal structural
abnormalities, being pili torti one of the most frequent.[6] When performed, histopathologic examination
of scalp biopsy shows mostly catagen hair follicles and an increased ratio of vellus hair follicles to
terminal hair follicles. In fact, the most frequent histologic alteration in HIMD resembles chronic telogen
effluvium, suggesting that the absence of functional P-cadherin interferes with normal hair cycle.[8]

The most severe complication of HIMD is visual deterioration that culminates in blindness. Despite the
term juvenile macular dystrophy applied to this disease, most of the reported cases describe an earlier
onset and a wider involvement of the retina, beyond the macula.[9]

To conclude, HIMD is a rare genetic disease, which makes it difficult to diagnose. It is important to
maintain a high level of suspicion in cases of hypotrichosis, allowing the early diagnosis of this
genodermatosis, to provide a multidisciplinary follow-up, especially by ophthalmology.

Given the advances in stem cell and genetic therapies for retinal diseases, reporting these cases is valuable
to acknowledge phenotypic and genetic characteristics of this entity and to select patients for future
treatments.[10]
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Figure 1

(a) Short sparse scalp hair, fine in texture, with low overall density. (b) Trichoscopy showing short, thin and vellus hairs
and a yellow dot
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Figure 2

Optical coherence tomography showing irregularity of the photoreceptor layer and intraretinal cysts
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