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Abstract
Background: Hypotrichosis with juvenile macular
dystrophy (HJMD) is a rare autosomal recessive
disorder characterized by impaired hair growth
and progressive macular degeneration, leading to
blindness.
Objectives: The aim of this study is to present a case
of HJMD from Saudi Arabia.
Methods: We present a six-year-old Saudi girl who
was referred to the Dermatology Clinic at King Faisal Specialist Hospital and Research Center (General Organization) in Jeddah, Saudi Arabia because
of sparse hair with no other phenotypic abnormalities. She had multiple short sparse, lusterless
hair appearance with a few alopecic patches and
plaques. Her macula exhibited retinal and choroidal
dystrophy with parapapillary retinal pigmentation.
Genetic test showed positive homozygous
pathogenicvariant in the CDH3 gene, which is linked
to HJMD.

Results: Hair examination revealed multiple
short, sparse and lusterless appearance with few
alopecic patches and plaques. The skin was dry with
normal temperature. The Macula exhibited retinal
and choroidal dystrophy with parapapillary retinal
pigmentation with no decrease of the retinal nerve
fiber layer in both eyes. Hair biopsy was taken, and
it showed trichorrhexis nodosa. The genetic test
showed a positive homozygous pathogenic variant in the CDH3 gene, which is linked to autosomal
recessive congenital hypotrichosis and macular
dystrophy syndrome.
Conclusion: HJMD is a rare genetic cause of
hypotrichosis that should be considered when
assessing patients with abnormal hair growth.
Fundus examination is important in suspected
cases even with no visual symptoms. Further
molecular DNA analysis is needed to identify the
type of mutation in our patient.
Key words: CDH3, mutation, ectodermal,
dysplasia, hair, abnormalities
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Introduction

Case report

Ectodermal dysplasia (ED) comprises a group of rare
inherited disorders characterized by defects in the
development of two or more of ectodermal derived
tissues. The involved tissues include hair, nail, teeth, and
sweat glands, as well as parts of the eyes, ears, neural
and adrenal tissues to various degrees [1]. The estimated
prevalence of ED is approximately 7 cases in every
100,000 live births [2]. There are primarily two forms of
ED, i.e. hypohidrotic type and hydronic type based on
the role of the sweat gland. Hypohidrotic / anhidrotic ED
means defects in the sweat glands [3].
Hypohidrotic-shaped individuals typically show heat
intolerance. Diagnosis is sometimes made during infancy
because the baby seems to have a fever of unknown origin
[4]. Other features are fine sparse hair and decreased
density of eyebrows and eyelashes [5]. The mid-face shows
hypoplasia which results in protuberant lips, and periorbital
area may show wrinkling and increased pigmentation.
Nails may also appear dystrophic and brittle [6].
In 1935, Wagner first described congenital hypotrichosis
with juvenile macular dystrophy (HJMD; OMIM 601553),
a rare autosomal recessive disorder characterized by
sparse scalp hair and progressive macular degeneration
resulting in severe visual impairment and early blindness
in childhood [7]. HJMD is caused by loss-of-function
mutations in the cadherin-3 (CDH3) gene [8,9].
The CDH3 gene, located on chromosome 16q22.1,
encodes for P-cadherin, which is expressed in a variety of
tissues including retinal pigmented epithelial cells and hair
follicles. P-cadherin is a transmembrane glycoprotein that
is responsible for adherents junctions (calcium-dependent
cell-cell adhesion) in these and other epithelial tissues
[10,11]. Ectodermal dysplasia, ectrodactyly and macular
dystrophy (EEM) is also caused by mutations in the CDH3
gene and is associated with hypotrichosis and macular
dystrophy with the additional features of ectrodactyly with
split hand/foot malformations [12]. The exact prevalence of
HJMD is unknown, however, worldwide around 50 cases
of HJMD have been described [13]. The aim of this study
is to present a case of HJMD from Saudi Arabia.
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A six-year-old Saudi girl was referred to the Dermatology
Clinic at King Faisal Specialist Hospital and Research
Center (General Organization) – Jeddah, Saudi Arabia
with a chief complaint of fine sparse hair since birth. The
patient was given several shampoos and multi-vitamins
which did not help. She is the second in order of birth
of first cousin consanguineous parents. There was no
history of perinatal complications and no other live family
member with the same condition. She is thriving well with
no history suggestive of developmental delay. On clinical
examination, patient’s vitals and systemic examination
were within normal according to her age.
Hair examination revealed multiple short, sparse and
lusterless appearance with few alopecic patches and
plaques (Figures 1). There was no evidence of scalp
scarring and no follicular tufting was seen either. Eye and
ear examination revealed no abnormality with no associated
dysmorphic features. Bilateral hand examination revealed
normal shaped fingers with no abnormality (\Figure 2). The
skin was dry with normal temperature. She has no missing
or abnormally shaped teeth. No evidence of gingivitis or
involvement of the mucous membrane was seen (Figure
2).
The ophthalmological exam was done with Fundus
examination and Optical Coherence Tomography (OCT).
The Macula exhibited retinal and choroidal dystrophy with
parapapillary retinal pigmentation with no decrease of the
retinal nerve fiber layer in both eyes. The patient’s complete
blood count (CBC), comprehensive metabolic panel, and
urine analysis reports were normal. Hair biopsy was taken
and it showed trichorrhexis nodosa. The parents were
informed that they needed further genetic testing to rule
out Menkes kinky hair versus Netherton syndrome. The
genetic test showed a positive homozygous pathogenic
variant in CDH3 gene, which is linked to autosomal
recessive congenital hypotrichosis and macular dystrophy
syndrome.
Parents were counseled about this finding. We explained
to them that the recurrence risk of this disorder in each
future pregnancy is 25%, which can be reduced by
preventive measures such as prenatal pre-implantation
genetic diagnosis or antenatal molecular testing for this
gene. Unfortunately, there are no good treatment options
for this entity. Further research is needed in this area.
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Figure 1: different views of the head of the subject
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Figure 2: Feet, hands, mouth and teeth views of the subject
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Figure 3: Microscopic hair shaft examination

Discussion
We present a case of Hypotrichosis with juvenile macular
dystrophy (HJMD) from Saudi Arabia. This is the fifth
case to be reported from Saudi Arabia. HJMD is a rare
inherited disorder caused by mutations in the CDH3 gene
(MIM 114021), encoding the classical cadherin molecule
P-cadherin [9]. Cadherins are integral membrane
glycoproteins expressed in a variety of tissues, including
hair follicles and retinal pigment epithelium [14]. HJMD is
mainly found in the Drouze population of Northern Israel
and some Mediterranean areas [15].
In 2001, Sprecher et al. [9] studied the molecular
background of HJMD, and they presented the first mutation
in the CDH3 gene causing HJMD in a Druze-origin family.
They indicated that HJMD is caused by the loss of function
of P-cadherin resulting from a frameshift mutation in CDH3.
Later on, several studies identified around 19 different
CDH3 mutations in 28 separate families of different ethnic
origins who have HJMD [5,9,16,17,18,19,20,21,22,23].
However, Kjaer et al. [12] found that mutations in the CDH3
gene also caused ectodermal dysplasia, ectrodactyly, and
macular dystrophy (EEM syndrome; OMIM 225280).
Moreover, Basel-Vanagaite et al. [24] suggested that these
syndromes act as a continued phenotypic spectrum that
is linked to mutations in the CDH3 gene; therefore, they
might be classified as CDH3-related syndromes instead
of other genetic syndromes. Hypotrichosis and macular
dystrophy are common features that exist over these two
overlapped syndromes. Although EEM syndrome thought
to be different from HJMD due to limb anomalies presence,
genetic analysis report found these abnormalities in both
syndromes [5].
Our six-year-old female patient presented with fine, short,
sparse and lusterless hair since birth. The skin was dry with
normal temperature. No other phenotypic abnormalities
were noted on clinical examination. She had no visual
complaints, however, fundus examination showed macular
retinal and choroidal dystrophy with parapapillary retinal
pigmentation and no decrease of the retinal nerve fiber
layer in both eyes.

Khan and Bolz [25] presented four affected individuals from
three consanguineous Saudi families (two sisters, 17 and
13 years old, and two unrelated males, 5 and 26 years old).
They had visual loss since birth or early childhood. All had
circumscribed central macular dystrophic changes that did
not respect the horizontal arterioles, and associated with
polygonal pigment clumps. One of the affected patients
did not have frank hypotrichosis but had relatively slow
hair growth. None had dental or digital abnormalities.
Saeidian et al., 2019 [26] found no systematic correlation
between phenotypic findings and the type (missense
vs. nonsense and/or frameshift) or location of the CDH3
mutations among the affected members of an Iranian family
and the 19 previously reported mutations. Phenotypic
heterogeneity of the disorder and absence of genotypephenotype correlations were also observed among the
studied family members. They found variations in the
severity of alopecia with or without nail dystrophy. Also,
they found variation in the age of onset and degree of
visual disabilities. Singh et al. [7] presented the case of an
11-year-old boy who developed blurred vision in his right
eye for one year duration and was found to have sparse
hair.
Fundus examination revealed features of macular dystrophy
including symmetrical areas of retinal pigment epithelium
(RPE) hypopigmentation extending from the optic discs to
the temporal maculae in the right and left fundi and similar
to our study there were no other affected family members.
Another report described an 11-year-old Iranian boy born
with a missing left index fingernail and sparse scalp hair;
the hair follicles were examined dermato-pathologically
and no abnormalities were found, and there were no other
dermatologic conditions, except for mild eczema. The
dilated fundus examination at that time showed stable
primarily macular pigmentary changes [27]. Jelani et al.
[21] studied another large consanguineous pedigree from
Pakistan with nine affected individuals. They were born
with sparse scalp hair but otherwise normal integumentary
and teeth. Examination showed degeneration of the
macular pigmented epithelium. Electroretinogram (ERG)
testing of two of the affected individuals showed severe
retinal dysfunction. A 13-year-old Turkish girl was clinically
diagnosed with congenital hypotrichosis, and was
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presented with progressive deterioration of vision since
the age of 8 years. Clinical examination revealed she had
short, sparse and slow-growing hair without scalp erythema
or scales. However, no abnormalities in eyebrows,
eyelashes, nails, teeth, and limbs were reported. [28].

Conclusion
HJMD is a rare genetic cause of hypotrichosis that should
be considered when assessing patients with abnormal
hair growth especially when no other cause of hair loss
could be detected. Fundus examination is important in
suspected cases even with no visual symptoms. Further
molecular DNA analysis is needed to identify the type of
mutation in our patient.
Declaration of patient consent
This research was approved by the local ethics committee
and was conducted in accordance with the principles of the
Declaration of Helsinki. The authors certify that they have
obtained all appropriate patient consent forms for pictures
and clinical information to be reported in the study. The
patient understands that her name and initials will not be
published, and due efforts will be made to conceal their
identity.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.
Acknowledgments
The authors thank the patient of that research and her
parents.

References
1. Chapped V, Voulligonda D, Bhogavaram B, and Reddy
PK. Ectodermal dysplasia: Report of two cases in a family
and literature review. J Family Med Prim Care 2019; 8(3):
1263–1265.
2. Meshram GG, Kaur N, and Hura KS. A case report of
hypohidrotic ectodermal dysplasia: A mini-review with
latest updates. J Family Med Prim Care 2018;7(1):264-266.
3. Freire-Maia N, Pinheiro M. Ectodermal dysplasiasSome recollections and a classification. Birth Defects Orig
Artic Ser 1988;24:3–14.
4. Cambiaghi S, Restano L, Paakkonen K, Caputo R,
Kere J. Clinical findings in mosaic carriers of hypohidrotic
ectodermal dysplasia. Arch Dermatol 2000;136:217–24.
5. Lamartine J. Towards new classification of ectodermal
dysplasia. Clin Exp Dermatol 2003;28:351–5.
6. Ohno K, Ohmori I. Anodontia with hypohidrotic
ectodermal dysplasia in a young female: A case report.
Pediatr Dent 2000;22:49–52.
7. Singh MS, Broadgate S, Mathur R, Holt R, Halford S
and MacLaren RE. Hypotrichosis and juvenile macular
dystrophy caused by CDH3 mutation: A candidate disease
for retinal gene therapy. Sci Rep 2016 9;6:23674.
8. Indelman M, Eason J, Hummel M, Loza O, Suri M, Leys
MJ, Bayne M, Schwartz FL, Sprecher E (2007) Novel
116

CDH3 mutations in hypotrichosis with juvenile macular
dystrophy. Clin Exp Dermatol 32:191–196.
9. Sprecher E, Bergman R, Richard G, et al. Hypotrichosis with
juvenile macular dystrophy is caused by a mutation in CDH3,
encoding P-cadherin. Nat Genet 2001;29(2):134-136.
10. Perez-Moreno M, Jamora C, Fuchs E. Sticky business:
orchestrating cellular signals at adherens junctions. Cell
2003;112(4):535–48.
11. Shimomura Y, Wajid M, Shapiro L, Christiano AM. Pcadherin is a p63 target gene with a crucial role in the
developing human limb bud and hair follicle. Development
2008;135(4):743–53. 3.
12. Kjaer KW, Hansen L, Schwabe GC, et al: Distinct
CDH3 mutations cause ectodermal dysplasia, ectrodactyly,
macular dystrophy (EEM syndrome). J Med Genet
2005;42:292– 298.
13. Orphanet: an online rare disease and orphan drug
data base. © INSERM 1999. Available on (http://www.
orpha.net, date of access 03/08/2019).
14. Müller-Röver S, Tokura Y, Welker P, Furukawa F,
Wakita H, Takigawa M, et al. E- and P-cadherin expression
during murine hair follicle morphogenesis and cycling. Exp
Dermatol 1999;8 (4):237-46.
15. Elfatoiki, F. Z., Cordoliani, F., Pascal Regane, P., &
Afforitit-Demoge, A. (2016). Hypotrichosis with juvenile
macular dystrophy: Portuguese case. Dermatology Online
Journal 22(5):15.
16. Bergman R, Sapir M, Sprecher E. Histopathology of
hypotrichosis with juvenile macular dystrophy. American
Journal of Dermatopathology 2004; 26(3): 205–209.
17. Indelman M. Bergman R, Petronius D, Ciubutaro D,
Sprecher E, Lurie R, Leibu R. A missense mutation in
CDH3, encoding P-cadherin, causes hypotrichosis with
juvenile macular dystrophy. The Journal of Investigative
Dermatology 2002; 119(5), 1210– 1213.
18. Indelman M, Bergman R, Ramon M, Sprecher E, Hamel
CP, Nischal KK, Russell-Eggitt I. Phenotypic diversity and
mutation spectrum in hypotrichosis with juvenile macular
dystrophy. The Journal of Investigative Dermatology 003;
121(5), 1217– 1220.
19. Indelman M, Eason J, Hummel M, Loza O, Suri M, Leys
MJ, Sprecher E. Novel CDH3 mutations in hypotrichosis
with juvenile macular dystrophy. Clinical and Experimental
Dermatology 2007; 32(2), 191–196.
20. Indelman M, Leibu R, Jammal A, Bergman R, Sprecher
E. Molecular basis of hypotrichosis with juvenile macular
dystrophy in two siblings. British Journal of Dermatology
2005; 153(3), 635–638.
21. Jelani M, Chishti MS, Ahmad W. A novel splice-site
mutation in the CDH3 gene in hypotrichosis with juvenile
macular dystrophy. Clinical and Experimental Dermatology
2009; 34(1), 68–73.
22. Kamran-ul-Hassan Naqvi S, Azeem Z, Ali G, Ahmad
W. A novel splice-acceptor site mutation in CDH3 gene
in a consanguineous family exhibiting hypotrichosis with
juvenile macular dystrophy. Archives of Dermatological
Research 2010; 302(9), 701–703.
23. Leibu R, Jermans A, Hatim G, Miller B, Sprecher E,
Perlman I. Hypotrichosis with juvenile macular dystrophy:
Clinical and electrophysiological assessment of visual
function. Ophthalmology 2006; 113(5), 841–847. e843.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 12 DECEMBER 2019
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

CASE REPORT

24. Basel Vanagaite L, Pasmanik M, Lurie R, Yeheskel
A, Kjaer KW. CDH3 -related syndromes: report on a
new mutation and overview of the genotype-phenotype
correlations. Mol Syndromol 2010;1:223–230.
25. Khan AO, Bolz HJ. Phenotypic observations in
“hypotrichosis with juvenile macular dystrophy” (recessive
CDH3 mutations). Ophthalmic Genetics 2016; 37(3), 301–
306.
26. Saeidian AH, Vahidnezhad H, Youssfian L, Sotudeh S,
Sargazi M, Zeinali S, Uitto J. Hypotrichosis with juvenile
macular dystrophy: Combination of whole-genome
sequencing and genome-wide homozygosity mapping
identifies a large deletion in CDH3 initially undetected by
whole-exome sequencing—A lesson from next-generation
sequencing. Mol Genet Genomic Med 2019; Sep 27:
e975.
27. Vicente, Lucas Perez, et al. “Hypotrichosis with juvenile
macular dystrophy: a case report with molecular study.”
Arquivos brasileiros de oftalmologia 80.1 (2017): 49-51.
28. Karti O, Abali S, Ayhan Z, et al. CDH3 gene related
hypotrichosis and juvenile macular dystrophy - A case
with a novel mutation. Am J Ophthalmol Case Rep.
2017;7:129–133.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 12 DECEMBER 2019
M I D D L E E A S T J O U R N A L O F FA M I LY M E D I C I N E • V O LU M E 7 , I S S U E 1 0

117

