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Abstract
Anhidrotic ectodermal dysplasia (AED), or Christ-Siemens-Touraine syndrome, is an X-linked recessive
dermatosis. Rare in incidence, it affects 1 in 100,000 births, mostly boys. Through this observation, we detail
the clinical signs that led us to suspect the diagnosis, how this pathology was confirmed, and the therapeutic
management we carried out. We present a case of a 10-month-old boy presenting with altered
manifestations affecting almost all the ectodermal structures like skin, hair, nails, teeth, sebaceous glands,
sweat glands, and tear glands. He also had complete anodontia and a dry mouth. A multidisciplinary
treatment was given to the patient with the collaboration of various health professionals. Although Christ-
Siemens-Touraine syndrome is a rare condition, it is vital to recognize it early to improve care and prognosis
for these patients, while mitigating the psychological impact of the condition on both children and parents.
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Introduction
Ectodermal dysplasia is a heterogeneous group of rare orphan diseases or syndromes of genetic origin
characterized by an abnormality in the development or homeostasis of at least two of the following
structures, all derived from the embryonic ectodermal sheet: teeth, nails, hair follicles, and certain glands.
Involvement of these derivatives alone corresponds to the group of so-called pure ectodermal dysplasias.
Additional involvement of another organ (eye, ear, etc.) corresponds to syndromic ectodermal dysplasia.
Hypohidrotic or anhidrotic ectodermal dysplasia (HED/AED) is the most common form. It is characterized by
a reduction (hypohidrosis) or absence (anhidrosis) of sweating [1,2].

Case Presentation
A 10-month-old male infant was brought in on January 18, 2022 by his mother for recurrent fevers since the
age of two months, at a rate of three episodes per month, exaggerated in summer, with a fever that had
lasted for two months and was not responding to antipyretics or physical measures. His mother had noticed
that since birth, he was very uncomfortable when the ambient temperature increased. This impression has
been confirmed over time. Despite this hot feeling, he never sweated. The mother pointed out that his skin
was periodically subject to small erythematopapular eruptions, sometimes vesicular and itchy. Scratching
caused small scratches that healed quickly. The pregnancy was not monitored and the delivery was not
medically assisted. He weighed 2,200 grams at birth; he was the youngest of two siblings. His older brother
was doing well, with normal teeth for his age and no sweating problems. A family survey was carried out on
three generations preceding our patient, and no dental anomaly has been noted to date. He was vaccinated
according to the national vaccination protocol and had a delay in psychomotor development; he held his
head at four months, sat up on his own at 10 months, and still did not walk. On physical examination, he was
in good general condition. He weighed 7 kg (-3SD) with a height of 72 cm (-1SD). His hair was sparse and
thinning, and his eyebrows and eyelashes were almost non-existent (Figures 1, 2). The skin was dry and
eczematous (Figure 3), with areas of hyperkeratosis on the buttocks, hands, forearms, neck, and face, and
there were numerous vesiculopustular skin lesions on the face, neck, scalp, and left forearm. There were
scratching lesions on the forearm and neck. The mucous membranes and sclera were well stained, and he
also had eyelid wrinkles and nasal saddle. Oral examination revealed anodontia and a dry mouth. He did not
have nail abnormalities and his ears were implanted normally. This clinical aspect suggested the possibility
of ectodermal dysplasia, consolidated by the history of an exaggerated sensation of heat and, paradoxically,
the total absence of sweat raising suspicion of an absence or dysfunction of the sweat glands.
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FIGURE 1: Sparse hair with a clear appearance (hypotrichosis)
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FIGURE 2: Hypotrichosis (hair, eyebrows, and eyelashes are thin and
sparse)
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FIGURE 3: Eczematous skin with areas of hyperkeratosis in the
buttocks area

Therefore, the diagnosis of anhidrotic ectodermal dysplasia (AED) or Christ-Siemens Touraine syndrome
was suggested. A skin biopsy was performed on the sole, histological examination revealed a total absence
of sweat glands and a lack of pilosebaceous follicles. A genetic consultation clinically confirmed the
diagnosis. Given the notion of recurrent fever with weight stagnation, the subtype of ectodermal dysplasia
associated with an immunodeficiency was suspected, but the first-line assessment of an immunodeficiency

returned without abnormalities with a lymphocyte count of 10,000/mm3, negative HIV serology, normal
protein electrophoresis, and normal immunoglobulin levels for age.

Management was multi-disciplinary, with parental involvement to ensure avoidance of uncontrolled
exposure to heat, or even to adopt physical cooling measures, such as frequent consumption of cool liquids,
wetting clothes, or wearing special cooling jackets/caps. Regular follow-up was suggested to ensure early
dental treatment as soon as the first teeth appear, restore dental function, and improve the appearance of
the teeth. Also, orthodontic follow-up was suggested to schedule sinus lift procedures followed by insertion
of denture-supporting implants.

Discussion
Ectodermal dysplasia is a heterogeneous group of syndromes of genetic origin characterized by an
abnormality in the development or homeostasis of two or more of the following structures, all derived from
the embryonic ectodermal sheet: teeth, nails, hair follicles, and certain glands. HED/AED is the most
common form. It is characterized by a reduction (hypohidrosis) or absence (anhidrosis) of sweating [1,2].

Anhidrotic ectodermal dysplasia or Christ-Siemens-Touraine syndrome is a rare genodermal disorder linked
to the X chromosome, due to a mutation in the ectodysplasin gene (EDA1). The prevalence is 1/100,000
births [3]. It is a congenital and familial histodysplasia mainly affecting the skin and its appendages. The
syndrome is characterized by hypohidrosis, hypotrichosis, and hypodontia or anodontia [4]. Hyperthermia in
the first months of life is the main risk of this condition, leading to death or neuropsychological sequelae
[4,5].

The typical clinical manifestation of AED is the "triad" of abnormal sweat glands, thinning hair, and
abnormal tooth development. It is characterized by little or no sweating, thin, dry skin, and often eczema.
The hair is frizzy and thinning. Most teeth or all teeth are congenitally missing, and the remaining teeth are
conical or too small [1]. In addition, patients often have peculiar facial features, such as a prominent
forehead, peripheral pigmentation, wrinkled skin around the eyes, stool-shaped nose, underdeveloped jaw,
and rocker upper and lower lips [3]. Other general disorders may accompany this syndrome, such as ocular
involvement, including lacrimal gland aplasia and agenesis of the lacrimal ducts [4,6]; respiratory
involvement, characterized by recurrent bronchopneumonia, nasopharyngeal infections, and asthma due to
hypoplasia of the seromucosal glands of the respiratory tract [4,7]; intellectual retardation, which may be
associated with phonation and hearing disorders; and developmental delay in early childhood. The latter is
the result of malnutrition due to dentomaxillary malformations [4,6].
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The management of patients with AED must be multidisciplinary: medical and odontostomatologic.
Symptomatic treatment is primarily aimed at advising parents to avoid the risk of hyperthermia in infants
and young children. Symptomatic treatment of atrophic rhinitis consists of saline lavage, sometimes
combined with antibiotic therapy to avoid superinfection [5,6].

From an odontostomatologic point of view, early oral and dental rehabilitation is necessary to ensure the
harmonious development of the maxilla and to alleviate functional, aesthetic, and psychological disorders in
children [8,9]. Prosthetic treatment should be initiated as early as possible to restore masticatory function
and phonation, improve swallowing, restore adequate vertical dimension, and promote normal facial growth
[10,11]. The presence of certain teeth on the arch allows the use of adjunctive prostheses, which have the
advantage of preserving the alveolar bone and proprioceptive sensitivity and restoring the vertical
dimension of the occlusion [6,11].

Conclusions
Ectodermal dysplasia is an uncommon condition that results in notable aesthetic and functional challenges
for those affected. Anhidrosis, a symptom of this condition, can be particularly uncomfortable, especially in
warmer climates, and may result in elevated body temperatures. It is crucial to counsel parents on various
physical methods to mitigate hyperthermia in children with this condition. Furthermore, the utilization of
dental prostheses can effectively address feeding difficulties, which can otherwise impede proper growth in
terms of height and weight.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Massilia Bouhmidi, Hajar Boudarbala, Aziza Elouali, Abdeladim Babakhouya, Rkain
Maria, Noufissa Benajiba

Acquisition, analysis, or interpretation of data:  Massilia Bouhmidi, Hajar Boudarbala, Aziza Elouali,
Abdeladim Babakhouya, Rkain Maria, Noufissa Benajiba

Drafting of the manuscript:  Massilia Bouhmidi, Hajar Boudarbala, Aziza Elouali, Abdeladim Babakhouya,
Rkain Maria, Noufissa Benajiba

Critical review of the manuscript for important intellectual content:  Massilia Bouhmidi, Hajar
Boudarbala, Aziza Elouali, Abdeladim Babakhouya, Rkain Maria, Noufissa Benajiba

Supervision:  Massilia Bouhmidi, Hajar Boudarbala, Aziza Elouali, Abdeladim Babakhouya, Rkain Maria,
Noufissa Benajiba

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Chandravanshi SL: Hypohidrotic ectodermal dysplasia: a case report . Orbit. 2020, 39:298-301.

10.1080/01676830.2019.1688358
2. Anbouba GM, Carmany EP, Natoli JL: The characterization of hypodontia, hypohidrosis, and hypotrichosis

associated with X-linked hypohidrotic ectodermal dysplasia: a systematic review. Am J Med Genet A. 2020,
182:831-41. 10.1002/ajmg.a.61493

3. Abdulla AM, Almaliki AY, Shakeela NV, Alkahtani Z, Alqahtani MA, Sainudeen S, Shamsuddin SV:
Prosthodontic management of a pediatric patient with Christ-Siemens-Touraine Syndrome: a case report .
Int J Clin Pediatr Dent. 2019, 12:569-72. 10.5005/jp-journals-10005-1697

4. Chami B, Rahmani EM, Naoumi N, Hafid A, El Houri M, El Mohtarim B, El Wady W : Anhidrotic ectodermal
dysplasia: about two cases (Article in French). Actualités Odonto-Stomatologiques . 2007, 237:83-92.

5. Testard H, Soto B, Wood C: Anhidrotic ectodermal dysplasia. Archives françaises de pédiatrie. 1991, 48:343-
5.

6. Behruz A, Chris H: Clinical treatment of ectodermal dysplasia: a case report . Quintessence Int. 2001,
32:p743.

2024 Bouhmidi et al. Cureus 16(5): e60022. DOI 10.7759/cureus.60022 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1080/01676830.2019.1688358
https://dx.doi.org/10.1080/01676830.2019.1688358
https://dx.doi.org/10.1002/ajmg.a.61493
https://dx.doi.org/10.1002/ajmg.a.61493
https://dx.doi.org/10.5005/jp-journals-10005-1697
https://dx.doi.org/10.5005/jp-journals-10005-1697
https://aos.edpsciences.org/articles/aos/pdf/2007/01/aos2007237p83.pdf
http://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=4387286
https://openurl.ebsco.com/EPDB%3Agcd%3A16%3A17347376/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A37298266&crl=c


7. Masse JF, Pérusse R: Ectodermal dysplasia. Arch Dis Child. 1994, 71:1-2. 10.1136/adc.71.1.1
8. Anut I, Nigel MK: Oral rehabilitation of hypohidrotic ectodermal dysplasia patient: a 6-year follow-up .

Quintessence Int. 2000, 31:p642.
9. Artis JP, Artis M, Cassang S, Rochong S, De Fourcaud B, Boisard OC: Dental and maxillo-facial consequences

of hereditary anhidrotic ectodermal dysplasia . Actualités odontostomatologiques. 1992, 180:773-90.
10. Bonin B, Saffarzadeh A, Picard A, Levy P, Romieux G, Goga D: Early implant treatment of a child with

anhidrotic ectodermal dysplasia. Apropos of a case (Article in French). Rev Stomatol Chir Maxillofac. 2001,
102:313-8.

11. Cetiner D, Engel U, Tüter G, Yalim M: Clinical management of ectodermal dysplasia with long term follow
up: two case reports. J Clin Pediatr Dent. 2001, 25:187-90. 10.17796/jcpd.25.3.042x5487227q6780

2024 Bouhmidi et al. Cureus 16(5): e60022. DOI 10.7759/cureus.60022 6 of 6

https://dx.doi.org/10.1136/adc.71.1.1
https://dx.doi.org/10.1136/adc.71.1.1
https://openurl.ebsco.com/EPDB%3Agcd%3A14%3A17347182/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A37298113&crl=c
http://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=4599282
https://pubmed.ncbi.nlm.nih.gov/11862900/
https://dx.doi.org/10.17796/jcpd.25.3.042x5487227q6780
https://dx.doi.org/10.17796/jcpd.25.3.042x5487227q6780

	Christ-Siemens-Touraine Syndrome: A Report of a Rare Pediatric Case
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Sparse hair with a clear appearance (hypotrichosis)
	FIGURE 2: Hypotrichosis (hair, eyebrows, and eyelashes are thin and sparse)
	FIGURE 3: Eczematous skin with areas of hyperkeratosis in the buttocks area

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


