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Case Report

INTRODUCTION

Hypohidrotic ectodermal dysplasia is a rare genetic 
condition that can result from mutations in one of  
several genes (these include ectodysplasin A (EDA), 
EDA receptor (EDAR), EDARADD and WNT IOA). 
EDA gene mutations are the most common cause of  the 
disorders, accounting for more than half  of  all cases. It 
was first described by Thurnam in 1948 and later in the 
19th century by Darwin.[1] In 1921, Thadani assigned ED 
to the X‑chromosome.[1] The incidence of  ED is relatively 
rare (1/100,000) births. Classified into hypohidrotic/
anhidrotic (Christ–Siemens–Touraine syndrome) or 
hidrotic (cloustror syndrome) based on the presence or 
absence of  sweat glands.[2,3] ED syndrome affects both 
males and females of  all races and ethnic groups.

The mortality rate is much higher in infancy or early 
childhood because of  intermittent hyperpyrexia.[4‑6] 
Congenital malformation of  teeth hair, nails or sweat 
glands may occur either as single isolated malformations 

syndrome. Ectodermal dysplasia is considered to be a 
triad of  hypodontia or anodontia, hypotrichosis and 
hypohidrosis.[7,8] Affected patients usually have prominent 
supraorbital ridges, frontal bossing, thin eyebrows, fine linear 
wrinkles, sparse hair, defective nails and saddle nose.[7,9,10]

Characteristic oral findings include complete or partial 
hypodontia, anadontia, impacted teeth, loss of  vertical 
dimentions of  alveolar ridges, protuberant lips, malformed 
and pegshaped or conical teeth. The palatal arch is 
frequently high and a cleft palate may be present.

According to Bessermann–Nielsen, the salivary glands 
including the intraoral accessary glands are sometimes 
hypoplastic.  There may also be hypoplasia of  the nasal and 
pharyngeal mucous glands which leads to chronic rhinitis 
and or pharyngitis, sometimes associated with dysphagia 
and hoarseness.[11]

Hidrotic ED (Clouston syndrome) is inherited as an 
autosomal dominant manner; the homozygous state may be 
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lethal and clinical features include nail dystrophy associated 
with hair defects and palmoplantar dyskeratosis. Nails are 
thickened and discolored; scalp hair is very sparse, fine 
and brittle. Eyebrows are thinned or absent. Patients have 
normal facies, normal sweating and no specific dental 
defect is seen.[11]

Skin histopathology documents show the reduction in the 
number of  sweat glands, hair follicles and sebaceous glands 
associated with the different syndromes. In hypohidrotic 
EDS, the epidermis is thin and flattened. Eccrine sweat 
glands are few or poorly developed or are very Rudimentary. 
Mucous glands in the upper respiratory tract and bronchi 
are often reduced in number. Salivary glands may show 
ectasia of  ducts and inflammatory changes. Here, we report 
a classical case of  HED with a review of  the literature and 
latest updates.

CASE REPORT

A 17‑year‑old male patient reported to the department 
of  prosthodontia of  our institute with a chief  complaint 
of  poor esthetics due to missing teeth. The patient was a 
known case of  ectodermal dysplasia; he had the complaints 
of  poor esthetics and also of  no sweat and increased 
body temperature. The patient denied a family member 
with similar features; the patient’s vitals and systemic 
examination were normal. Intraoral examination revealed 
that the patient had mandibular and maxillary hypodontia 
with peg‑shaped and cone‑shaped teeth.

The hairs on the scalp were sparse and hypopigmented and the 
eyebrows were scanty. Both upper and lower eyelids showed 
spares eye lashes. The nasal bridge was depressed, appearing 
like a saddle nose, prominent supraorbital ridges and frontal 
bossing. His lips more protuberant [Figures 1 and 2].

Intraoral examination revealed midline diastema and 
Ushaped palatal arch [Figures 3 and 4]. No other significant 
abnormality was noted.

General examination findings were also normal.

His skin was dry, warm and sensitive. The patient’s complete 
blood count reports were normal. Based on the history and 
clinical features, the patient was diagnosed as a case of  
hypohidrotic ED. Apart from medical management, he was 
referred to prosthodontic department for reconstruction.

DISCUSSION

There are more than 190 subtypes of  ED in literature, 
classified based on the clinical features or the type of  genetic 

mutation or the molecular pathway involved. However, 
the two most common subtypes of  ED are hypohidrotic/
anhidrotic ED, in which the sweat glands are deficient and 
hidrotic ED in which the sweat glands are not affected.[12‑15]

HED is characterized by partial or complete absence 
of  sweat glands, hypotrichos  and hypodontia. The 
X‑linked HED, otherwise called Christ–Siemens–Touraine 
syndrome, was first described in 1848 by Thurnam.[16,17]

Clinically, HED is characterized by sparse or absent eccrine 
glands as well as by hypotrichosis and oligodontia with 
peg‑shaped teeth as seen in the present case also.[16,18] The 
conical and pointed teeth are key features of  the syndrome 
and may be the only obvious abnormality. Usually, incisors 
and canines are characteristically affected. Because of  their 
severely diminished ability to sweat, patients with HED have 
a propensity to develop hyperthermia with physical exertion 
or exposure to a warm environment. The scalp hair, eyebrows 
and eyelashes are spares, fine and often lightly pigmented. Our 
patient also had the same features. However, nails were normal 
compared to several other types of  ectodermal dysplasia.

Additional cutaneous features of  HED include scaling or 
pealing of  the skin during the neonatal period, periorbital 
hyperpigmentation and wrinkles, facial, sebaceous 
hyperplasia and eczematous dermatitis; these features 
were not present in our case. HED patients have very 
classic facies with frontal bossing, a saddle nose and full 
everted lips as seen with the present case also. Abnormal 
mucous glands result in extremely thick nasal secretions 
and a propensity to develop respiratory tract infections.[16]

Pathogenesis
Hypohidrotic ED is inherited by X‑linked (most common) 

Figure 1: Typical features of ectodermal dysplasia: Frontal bossing, 
depreeesed nasal bridge and reduced vertical dimension
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autosomal dominant and autosomal recessive patterns. 
The primary gene for the Xlinked inheritance pattern is 
EDA with locus Xq12q131, encoding a ligand EDA–A1, 
whereas the pathogenic genes for the autosomal heritance 

pattern are EDA‑EDAR.. On the other hand, hidrotic 
ED is inherited only by the autosomal dominant pattern 
by changes in the GJB 6 gene, encoding Connexion‑30 
and located in chromosome 13 (locus 13q 11– q12).[12] 
Molecular studies have found that the above mentioned 
genes are responsible for the formation of  several substrates 
required for the activation of  the tumor necrosis factor α 
(alpha)related signaling pathway, the WNT– signaling 
pathway and the nuclear factor– KB pathway involved 
in ectoderm– mesoderm interactions, differentiation of  
ectodermal appendages and organogenesis during the 
initiation of  embryonic development.[12,19]

In patients with a family history of  HED, early prenatal 
diagnosis can be established by DNA‑based linkage 
analysis and genetic tests for detecting mutations in 
EDA/EDAR/EDAEADD. In the second trimester of  
pregnancy, sonography and fetal skin biopsy are suitable 
diagnostic tests.[12,20,21] Antenatal diagnosis is usually reached 
before the age of  3 years through the clinical features.

Numerous clinical and psychological aspects need 
to be addressed in patients with HED; therefore, it 
requires a multidisciplinary approach.[12] Management of  
children and adults is a challenge because of  their heat 
intolerance (especially during febrile illness or physical 
activities and in warm climate) and because of  their 
susceptibility to pulmonary infections. During hot weather, 
affected individuals must have access to an adequate supply 
of  water and a cool environment, however, external cooling 
is less effective in these patients because their heat transfer 
from the core to the skin is also reduced, presumably due to 
the poor capillary dilatation.[16,22] Affected individuals should 
learn to control their exposure to heat and to minimize its 
consequences.[16] Other common manifestations of  ED 
such as atopic dermatitis, xerostomia, dryness of  eyes and 
nose should be treated symptomatically.[12,3,14,21] Patients 
with xerostomia and reduced lacrimation may benefit from 
artificial saliva and tears, respectively.[22]

Mortality is as high as 30% in the first 3 years of  life 
in children with hypohidrotic ED, due to numerous 
complications such as failure to thrive pulmonary infections 
and hyperthermia. Hence, additional care must be provided 
to infants and young children by the treating physician. 
After 3 years of  life, life expectancy is normal.[12,23]

Early dental treatment that may range from simple 
restorations to dentures,  dental implants in the anterior 
portion of  the mandibular arch and replacement of  dental 
prostheses as needed should be done to improve esthetics 
and chewing ability.

Figure 2: Sparse scalp hairs, thin eyebrows and protuberant lips

Figure 3: Partial anadontia, truncated or cone shaped teeth

Figure 4: High arched palate and U shaped maxillary arch showing 
altered morphology of teeth
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In older individuals, dentures, dental implants and 
orthodontic are usually the preferred treatment options.

Regular visit to an ENT physician may be necessary for the 
management of  the nasal and aural concretions.[16]

Patients with hypohidrotic ED may suffer from low 
self‑esteem, insecurity and depression due to their unusual 
physical appearances and lack of  social acceptance.[12,3,14,21] 
Hence, psychological counseling should be advised on a 
regular basis. Advising use of  wigs in patients with severe 
alopecia and early initiation of  dental prosthesis may 
improve their cosmetic appearance. Consultation with 
a speech therapist and an otolaryngologist is warranted 
if  abnormalities in phonetics and word‑articulation are 
detected.[12]

The management done in our case was full month 
rehabilitation with implant supported prosthesis in lower 
anterior region. Toothsupported prosthesis in posterior 
region and orthodontic drifting of  upper anteriors.

The prognosis of  the ectodermal dysplasia is very good 
and the life span of  the patients is usually normal except 
for case of  ectodermal dysplasia with immunodeficiency.[22]

Intravenous injections of  recombinant EDA‑A 1 to 
newborn dogs with x‑linked hypohidrotic ED have 
found to restore the growth of  their teeth, skin structures 
and mucous glands. Also intraamninotic injections of  
recombinant EDAA 1 to pregnant mice partially improved 
the phenotype of  the xlinked hypohidrotic ED newborn 
mice.[12,24] Recombinant EDA–A 1 at present is in phase–II 
clinical trials and is being administered to newborn males 
with hypohidrotic ED.

CONCLUSIONS

A multidisciplinary approach comprising restorative, 
orthodontic, surgical and prosthetic treatment should be 
done to achieve a satisfactory result.[4] Early prosthetic 
therapy helps to normalize the functions of  masticatary 
and perioral muscles and consequently the growth pattern 
of  basal bones.  Therapy also gives a psychological boost 
to the selfimage of  the child.[1,25]

The pediatrician/treating physician should manage 
acute complications of  ED such as hyperpyrexia and 
respiratory infections symptomatically. Consultation 
with a child psychologist, dermatologist, otolaryngologist 
and speech‑therapist should be warranted as and when 
required.[2]

The ultimate long‑term goal is a young adult who is 
functionally habilitated and psychologically adjusted 
because the scientific fact that the disease is rare is of  no 
consolation to its victim.[1]

Declaration of patient consent
The authors certify that they have obtained all  appropriate 
patient consent forms. In the form the patient (s) has/have 
given his/her/their consent for his/her/their images and 
other clinical information to be reported in the  journal. 
The patients understand that their names and initial s will 
not be published and due efforts will be  made to conceal 
their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1. Kaul S, Reddy R. Prosthetic rehabilitation of  an adolescent with 
hypohidrotic ectodermal dysplasia with partial anodontia: Case report. 
J Indian Soc Pedod Prev Dent 2008;26:177‑81.

2. Saggoo S, Munde A, Hebbale M, Joshi M. Ectodermal dysplasia. J Indian 
Acad Oral Med Radiol 2009;21:76‑8.

3. Clarke A. Hypohidrotic ectodermal dysplasia. J Med Genet 
1987;24:659‑63.

4. Dutta B, Dhull KS, Devi TM, Jain N, Yadav S, Sujatha R. Multidisciplinary 
approach in the management of  ectodermal dysplasia: A case report. J 
NTR Univ Health Sci 2016;5:79‑82.

5. McLaughlin WS. Congenital absence of  all primary and permanent 
lateral incisors in a carrier of  X‑linked hypohidrotic ectodermal 
dysplasia. Int J Paediatr Dent 1991;1:99‑103.

6. Paschos E, Huth KC, Hickel R. Clinical management of  hypohidrotic 
ectodermal dysplasia with anodontia: case report. J Clin Pediatr Dent 
2002;27:5‑8.

7. Nallanchakrava S. Oral rehabilitation of  a patient with ectodermal 
dysplasia with prosthodontics treatment. Indian J Dermatol 
2013;58:241.

8. Blattner RJ. Hereditary ectodermal dysplasia. J Pediatr 1968;73:444‑7.
9. Buyse ML, editor. Birth Defects Encyclopedia. Chicago: St covis 

Morsby; 1990.
10. Berg D, Weingold DH, Abson KG, Olsen EA. Sweating in ectodermal 

dysplasia syndromes. A review. Arch Dermatol 1990;126:1075‑9.
11. Rajendran R, Sivapathasundharam B, Shafer WG. Shaffer’s Textbook 

of  Oral Pathology. 6th ed. New Delhi : Elsevier/Reed Elsevier, 2009.
12. Meshram GG, Kaur N, Hura KS. A case report of  hypohidrotic 

ectodermal dysplasia: A mini‑review with latest updates. J Family Med 
Prim Care 2018;7:264‑6.

13. Freire‑Maia N, Pinheiro M. Ectodermal dysplasias‑‑some recollections 
and a classification. Birth Defects Orig Artic Ser 1988;24:3‑14.

14. Josephs, Cherackal GJ, Jacob J, Varghese AK. Multidisciplinary 
management of  hypohidrotic ectodermal dysplasia: A case report. Chin 
Case Rep 2015;3:280‑6.

15. Salinas CF, Jrgenson RJ, Wright JT, Digiovanna JJ, Fete MD. 2008 
international conference on ectodermal dysplasias classification: 
Conference report. AMJ Med Genet A 2009;149 A: 1958‑69.

16. Agarwal S, Gupta S. Hypohidrotic ectodermal dysplasia. Indian 
Dermatol Online J 2012;3:125‑7.



Bagdey, et al.: Hypohidrotic ectodermal dysplasia: A case report

S16  Journal of Oral and Maxillofacial Pathology | Volume 26 | Supplement 1 | February 2022

17. Stevenson AC, Kerr CB. on the distribution of  the frequencies of  
mutation to genes determining harmful traits in man. Mutant Res 
1967;4:339‑52.

18. CUI CY, Schlessinger D. EDA signaling & skin appendage development. 
Cell Cycle 2006;5:2477.

19. Trzeciak WH, Koczorowski R. Molecular basis of  hypohidrotic 
ectodermal dysplasia: An update. J Appl Genet 2016;57:51‑61.

20. Wunsches S, Jungert J, Faschingbaner F, Mommen H, Goecke T, 
Schwanit ZK, et al. Noninvasive prevatal diagnosis of  hypohidrotic 
ectodermal dysplasia by tooth germ sonography. Ultraschall Med 
2015;36:381‑5.

21. Deshmukhs, Prashanth S. Ectodermal dysplasia – A genetic review. Int 
J Clin Pediatr Dent 2012;5:197‑202.

22. Brengelmann GL, Freund PR, Rowell LB, Olerud JE, Kraning KK. 
Absence of  active cutaneous vasodilation associated with congenital 
absence of  sweat glands in humans. Am J Physiol 1981;240:H571‑5.

23. Bluschke G, Nusken KD, Schneides H. Prevalence & prevention of  
severe complications of  hypohidrotic ectodermal dysplasia in infancy. 
Early Hum Dev 2010;86:397‑9.

24. Hermes K, Schneider P, Krieg P, Dang A, Huttner K, Schneider H. 
Prenatal therapy in developmental disorders: drug targeting via 
intra‑amniotic injection to treat X‑linked hypohidrotic ectodermal 
dysplasia. J Invest Dermatol 2014;134:2985‑7.

25. Franchi L, Branchi R, Tollaro I. Craniofacial changes following early 
prosthetic treatment in a case of  hypohidrotic ectodermal dysplasia 
with complete anodontia. ASDC J Dent Child 1998;65:116‑21.


