
Case Report
Phenotypic Features and Salivary Parameters in Patients with
Ectodermal Dysplasia: Report of Three Cases
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Ectodermal dysplasia (ED) is a rare hereditary disorder affecting the development of ectoderm-derived organs and tissues. +e
aim of this study was to describe phenotypic features and the therapeutic approach in dentistry among three patients with ED,
correlating their data with the literature. Additionally, to investigate the salivary gland disorders and their impacts on oral
microbiota, we performed salivary tests, including salivary flow rate, salivary buffering capacity, and concentration levels of
mutans streptococci, lactobacilli, and yeasts. All patients presented oligodontia, resulting in a significant masticatory dysfunction
and aesthetic impairment.+e counts of mutans streptococci (n � 3) and yeasts (n � 2) were high; on the other hand, the count of
lactobacilli (n � 3) was low. +erefore, salivary and microbiological tests showed that the patients with ED, particularly the
hypohidrotic type, presented a high risk of enamel caries and susceptibility to oral infections, which may be likely triggered by
reduction of salivary flow and/or possible immunological disorders.

1. Introduction

Ectodermal dysplasia (ED) is a rare nonprogressive con-
genital hereditary disorder, characterized by developmental
defects of ectoderm-derived organs and tissues, affecting at
least two of the following structures: nails, teeth, skin, and
secretory organs (eccrine sweat, salivary, lacrimal, and mu-
cous glands of the respiratory and gastrointestinal tracts)
[1–3].+eclassificationofED is basedongenetic findings and
phenotypic features, which is divided into two categories:
anhidrotic/hypohidrotic (HED; X-linked inheritance) and
hidrotic (HidED; autosomal-dominant inheritance) [4–6].
HED is themost frequent form, causedmainly bymutations in
the EDA gene, located at the long arm of the X-chromosome
(Xq12-q13.1), followed by the EDAR and EDARADD genes

[4,7–10]. +ese genes regulate specific protein expression,
especially the ectodysplasin A, which plays an important
role during embryonic development [10, 11]. +e HED triad
includes sparse hair (hypotrichosis), reduced ability to sweat
(hypohidrosis), and the lack of several teeth (hypodontia or
oligodontia). +us, the “classical” clinical characteristics are
sparseness or absence of hair, eyebrows, and eyelashes; hy-
poplasiaoragenesisof sweat, submucous, andsebaceousglands
leading to episodes of heat intolerance and hyperpyrexia; dry
mouth; and dentition abnormalities (incorrect numbers and
shape), resulting in impaired mastication, speech disorders,
and often affecting the aesthetics [4, 8, 10, 12]. Other relevant
symptoms are low tear secretion, poorly functioning mucous
membranes, recurrent upper respiratory tract infections,
hearing or vision deficits, cleft lip and/or palate, immune
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dysfunction, sensitivity to light, and lack of breast develop-
ment [13, 14]. HidED is caused bymutations in theGJB6 gene,
located on chromosome 13 (locus 13q12), which encodes
connexin-30, a component of intercellular gap junctions.
+e main clinical characteristics are hair loss, palmoplantar
keratoderma, dystrophic nails, atrichia or hypotrichosis, and
discrete skin hyperpigmentation. Other manifestations may
be found, including strabism, conjunctivitis, pterygium, cata-
racts, sensorineural deafness, polydactyly, and syndactyly [4, 8].
Hypoplastic submandibular glands and abnormal development
of minor salivary glands have also been described [7, 13].

Based on this, we describe the phenotypic features and
the therapeutic approach in dentistry among three patients
with ED, correlating their data with data from literature. We
also analyzed their salivary characteristics, such as salivary
flow rate, buffering capacity of saliva, and concentration
levels of mutans streptococci, lactobacilli, and yeasts, aiming
for a better understanding of salivary gland disorders and
their impacts on oral microbiota with pathogenic properties.
+is work was undertaken in accordance with the ethical
standards of the Declaration of Helsinki.

2. Case Reports

2.1. Clinical and Radiographic Features

2.1.1. Patient 1. An 11-year-old Caucasian male child
complained of oral aesthetic impairment caused by the
accentuated diastema. +e mother reported delayed erup-
tion of the primary dentition during his childhood. He had
good general health; however, episodes of hyperpyrexia were
reported, mainly during sports activities. Upon extraoral
examination, perioral pigmentation and dry skin were
evidenced (Figure 1). Upon intraoral examination, an ac-
centuated diastema between the upper central incisors was
observed due to insertion of the labial frenulum into the gum
ridge. Fourteen permanent teeth were absent, including the

right left lower central incisors, right left upper and lower
lateral incisors, right left upper and lower canines, and right
left lower second first premolars (Figure 2). Discrete mild
chronic gingivitis due to the presence of supragingival dental
biofilm, and no caries were also observed.+us, an incisional
biopsy in the gluteal region was performed to confirm the
diagnosis of ectodermal dysplasia, and the histological sections
showed few hair follicles and eccrine sweat glands and absence
of sebaceous glands (Figure 3). +ese findings confirmed the
diagnosis of HidED. +e recommended treatment was dental
prophylaxis, topical application of 1.23% fluoride, oral hy-
giene control, and occlusal adjustment of the preexisting teeth
to prevent root resorptions, particularly the deciduous teeth.

2.1.2. Patient 2. A 14-year-old Caucasian adolescent boy
with HED had partial anodontia and difficulties in eating,
swallowing, and speech, significantly affectinghis self-esteem.
+e medical history reported by the patient was heat in-
tolerance and suffering from hyperpyrexia, frequent colds,
and otitis, and recurrent respiratory tract infections were
described. Moreover, eye drops and nasal lubricants have
been frequently used to relieve eye and nose dryness, re-
spectively. Upon general examination, dry skin and hyper-
keratosis, especially in the joints of the upper and lower limbs,
were described. Upon extraoral examination, scarce, fine and
silky hair, alopecia of the eyelashes and eyebrows, prominent
frontal bossing, discrete bilateral deformity and low im-
plantation of the ear, perioral dermatitis andfissures, bilateral
angular cheilitis, periorbital pigmentation, and deep naso-
labial sulcus were evidenced (Figure 4). Upon intraoral ex-
amination, it was verified that almost all permanent teeth
were absent, except the right upper permanent canine,
resulting in a significant loss of occlusal vertical dimension and
an appearance of old age. +e upper and lower alveolar ridges
were underdeveloped, and the buccal mucosa was found pale
and sharply dry. Chronicmouth breathingwas also diagnosed.

(a) (b)

Figure 1: Patient 1. Child with hidrotic ED had sparse hair and eyebrows and discrete perioral pigmentation (a and b).
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Initially, the recommended treatment was to make
provisional upper and lower dentures (Figure 5), restoring
the aesthetics andmasticatory functions and, as a consequence,
improving the patient’s facial appearance and psychological
well being. Concomitantly, speech therapy was also accom-
plished to improve the orofacial motricity after the insertion of
the dentures, resulting in rejuvenation with the smoothing of
wrinkles and furrows and a balance of orofacial and masti-
catory muscles. It is important to emphasize that this first

phase of treatment was very important to establish the self-
esteem of this patient, resulting in his favorable behavior
change and, consequently, immediate social inclusion.

After the adaptability of the patient to the provisional
dentures, mini dental implants will be inserted into the
atrophic alveolar ridges of the edentulous mandible and
maxillae in order to effectively retain overdentures and, thus,
to promote a better stability for the new removable dentures.
+is treatment alternative is recommended as the patient’s
alveolar processes display very thin thickness and reduced
height. We believe that this protocol can improve the
mastication, comfort, satisfaction, and oral health-related
quality of life of this individual.

2.1.3. Patient 3. A 3-year-old afrodescendent male child
with HED showed great difficulty eating, swallowing, and

(a)

(b)

(c)

Figure 2: Patient 1. Accentuated diastema between the upper
central incisors due to insertion of the labial frenulum (a), mixed
dentition with no caries (b), and absence of the 31, 41, 12, 22, 32, 42,
13, 23, 33, 43, 34, 44, 35, and 45 teeth (c).

(a)

(b)

(c)

Figure 3: Patient 1. Histological sections showing hyperkeratosis
(a), atresia of sweat glands and absence of sebaceous glands (b), and
atrophic hair follicles (c) (original magnification: ×200 and ×100;
hematoxylin and eosin).
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speech. +e medical history reported by the patient was
hyperthermic episodes without association with focal in-
fections, reduction of lacrimal secretion, recurrent otitis
and colds, and use of antiallergic medication. Upon general
examination, the facial skinpresentedfinelywrinkled anddry
skin, appearing prematurely aged. Hyperkeratosis was also
observed in the elbows, knees, and ankles. Upon extraoral
examination, a depressed nasal bridge (“saddle nose”), thin
and scanty hair, alopecia of the eyelashes and eyebrows, dry
and crusted eyes, periorbital, perioral, and nasal pigmenta-
tion, bilateral deformity and low implantation of the ear,
perioral fissures, and deep nasolabial sulcus were evidenced
(Figure 6). Upon intraoral examination, dry mouth was
observed and no deciduous teeth were erupted; however, the
radiographic images revealed thepresenceof the right and left
lower and upper deciduous canines and the absence of all
permanent dental germs.+e upper and lower alveolar ridges
were underdeveloped (Figure 7). Firstly, speech therapy was
recommended to improve the stomatognathic system func-
tions and to stimulate the growth of the jaw bones. Following

(a)

(b)

(c)

Figure 4: Patient2.BoywithhypohidroticEDdisplayingscarce,fine,and
silky hair, alopecia of the eyebrows, prominent frontal bossing, discrete
deformity and low implantation of the ear (a and b), angular cheilitis
(arrow), dry and scaly skin, and perioral dermatitis and fissures (c).

(a)

(b)

(c)

Figure 5: Patient 2. Agenesis of almost all permanent teeth, except
the 13th tooth, underdeveloped alveolar ridge with “knife-edge”
shape (a and b) and prosthodontic rehabilitation with the use of
upper and lower dentures (c).
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this, provisional prostheses will continue to bemade until the
complete development of the mandible andmaxilla, after the
eruption of the preexisting deciduous teeth.

2.2. Microbiological and Salivary Tests. Initially, saliva was
stimulated by using sugarless gum, and then the samples were
collected into a sterile cup for 15min, between 8 and 10 a.m., to
prevent circadian rhythmvariation.+efirst saliva samplewas
discarded to guarantee the fidelity of the results of microbi-
ological analysis. Following this, salivary quantitative and
qualitative tests were performed, including salivary flow de-
termination, buffering capacity of saliva, and counts ofmutans
streptococci (MS), lactobacilli, and yeasts. +e methodology
applied is described in the study of Koga-Ito et al. [15], and the
results obtained are demonstrated in Table 1.

3. Discussion

Due to craniofacial morphological anomalies, the patients
with ED often present low self-esteem, psychological pressure,
and limited social interactions. +e dysmorphic features of

the maxillofacial region and agenesis of salivary and sweat
glands can lead to systemic and oral disorders [3]. Among the
two types of ED, HED is more prevalent than HidED [5],
being in agreement with our studies.

+e ability to perspire is reduced due to sweat gland
dysfunction, and so patients are predisposed to develop
hyperpyrexia due to the misregulation of the body tem-
perature [8, 11, 16, 17]. +is clinical symptom was reported
by patients 1 and 2, especially during sports activities or high
ambient temperatures.

Facial dysmorphy, including a prominent forehead,
a depressed nasal bridge, and thick lips, was also noted in
patients 2 and 3. All patients have presented congenitally
missing dentition since childhood, and consequently, severe
oligodontia, leading to masticatory dysfunction and aes-
thetic impairment. +us, as a result of several agenesis of
permanent and/or deciduous teeth and narrow upper and
lower alveolar ridges, the vertical dimension of the face was
reduced and the lips became protuberant. +ese findings
were evidenced in patients 2 and 3. Moreover, no dental
dysmorphy was found in our patients.

(a) (b)

(c) (d)

Figure 6: Patient 3. Child with hypohidrotic ED presented sparse hair, perioral and nasal pigmentation, ear deformity with pointed shape
(a and b), and hyperkeratosis on the palms and knee (c and d).
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Unfortunately, congenital defects involving oral cavity
and facial appearance led to severe masticatory dysfunction
and psychosocial disorders negatively influencing themental
health, respectively, especially for the adolescent individuals
with ED. +erefore, immediate oral rehabilitation for sta-
bilizing the aesthetics and masticatory functions must be
performed, that is, using dental-mini implants due to the
extensive bone hypotrophy of the alveolar processes [3].
Some studies report that implant placement in children with
ED is highly debatable [3]; on the other hand, others re-
inforce the use of mini dental implants in children with ED,
ensuring better aesthetics and functional and psychosocial
development [18]. +us, treatment strategy should include
a comprehensive consideration of patient-specific aspects in
order to ensure the best outcomes [3]; however, others
reinforce the use of mini dental implants in children with
ED, ensuring better aesthetics and functional and psycho-
social development [18]. In this study, we can recommend
the placement of mini dental implants to better retention of
removable dentures only for the adolescent boy (patient 2).

A relevant clinical symptomwas a persistent feeling of dry
mouth in both patients 2 and 3; however, xerostomia was
proved only in patient 3. Probably, this condition caused
masticatory, swallowing, and speech difficulties. Our study has
some limitations because anatomical and functional abnor-
malitiesof salivaryglandswerenotproperly investigated, using
clinical methods, in particular, sialometry. Some authors de-
scribed that salivary gland aplasia may lead to variable dys-
functions, including reduction on the salivary flow rate and

alterations on the salivary composition [13, 19]. +e oral
mucosa becomes dry and atrophic, and the patients can
gradually showdysgeusia, dysphagia, and dysarthria, as well as
risk of developing ulcerations, caries, gingivitis, periodontitis,
candidosis, and bacterial sialadenitis, among others [19]. We
suggested that adaptive or assistive technology should be
recommended for patientswith hyposalivation anddysphagia,
as support therapies of gustatory and neuromuscularmechanical
stimulation, in order to strengthen the muscular tone, in par-
ticular, the masticatory muscles, and to increase the production
of saliva.

In this study, our patients were more susceptible to oral
infections by bacteria and yeasts. Additionally, risk of
malnutrition due to dysphagia and difficulties of mastication
and speech may be found, resulting in an important harm to
the oral homeostasis and to the quality of life. Another
relevant feature is the appearance of rampant caries and
severe periodontal disease, resulting in extensive damage of
the buffering and antimicrobial properties of saliva [13].

Concerning the immunodeficiency disorder in ED, we
consider that patient 2 was immunosuppressed once the
diagnosis of angular cheilitis caused byCandida albicanswas
confirmed. Furthermore, recurrent symptoms of colds,
otitis, and respiratory tract infections were also reported.
Some studies reported that individuals with ED can present
abnormalities in the immune system, as protein deficiency of
the nuclear factor kappa-β essential modulator (NEMO).
+is protein is encoded by the IKBKG gene. +is mutation
causes impaired cytotoxicity mediated by natural killer cells

(a) (b)

(c)

Figure 7: Patient 3. (a) Upper and (b) lower alveolar ridges were edentulous and underdeveloped, and (c) radiographic images showing the
presence of the 53rd, 63rd, 73rd, and 83rd teeth.

6 Case Reports in Dentistry



and impaired CD40 signaling with resultant hypogamma-
globulinemia, decreased antibody response to polysaccha-
ride antigens, and elevated IgM levels. +us, these factors
may impair the patient’s defense mechanisms against
pathogens, favoring the development of diseases [2, 14].
Although investigations of immune system phenotyping
and explorations of NEMO gene mutations were not per-
formed in our patients, we advocate the importance of
these specialized biological analyses to confirm the im-
munodeficiency disorder and to identify its degree of se-
verity, especially in patients with ED.

Regarding the buffering capacity of saliva, no significant
alteration was detected in our patients; however, patient 3
was instructed to ingest only basic foods due to xerostomia.
According to Chifor et al. [20], the buffering capacity of
saliva allows neutralization of plaque acids and remineral-
ization of early enamel caries lesions, leading to a protective
effect for potentially pathogenic microorganisms.

Although caries etiology is understood as a polymicro-
bial and tissue-dependent disease, mutans streptococci are
considered one of themost relevant etiologic agents involved
in the acidogenic stage [21, 22]. For this reason, counts of
mutan streptococci have been used as caries risk indicator or
evaluation of anticaries therapy [15, 23]. Besides, counts of
lactobacilli are also widely used for caries risk prediction.
Lactobacilli are frequently found in low pH areas of caries
lesions and exhibit acidogenic ability [24, 25].

It is important to highlight that Candida species are as-
sociated with caries etiology once they are able to form con-
siderable quantities of acid from carbohydrates, leading to a
decrease of the salivary pH [26]. Moreover, Candida albicans is
also seen as an opportunisticmicroorganism thatmay trigger an
oral lesion, especially in immunosuppressed individuals [27].

Inour study, thecountsofmutans streptococci(n � 3) and
yeasts (n � 2) were high; in contrast, the count of lactobacilli

was low. +ese findings show that our patients presented
great predisposition to enamel caries and opportunistic
oral infections. It is important to highlight that, although
patient 2 has presented no caries risk to yeasts, candidiasis
was confirmed bilaterally in the oral commissure. +is ill-
ness, probably, occurred due to the favorable biological
environment promoted by the accentuated loss of vertical
dimension, plus the susceptibility of the patient to infec-
tions. +erefore, the buccal prophylaxis and orientation of
oral hygiene must be indicated as a supportive treatment,
especially for the dentulous patient (patient 1) due to pre-
disposition to caries.

Oral cavity is considered a gateway and a reservoir for
pathogenic microorganisms, especially in immuno suppres-
sed patients [14]. Considering this, more research related
to protein composition of saliva may be performed since
the salivary antimicrobial proteins or circulating immune
complexes, containing IgA, IgG, and IgM, could be carefully
investigated in individuals with ED.

4. Conclusion

Based on these investigations, our patients with ED, partic-
ularly the hypohidrotic type, presented a high risk of enamel
caries and susceptibility to opportunistic oral infections,
which may be likely triggered by reduction of salivary flow
and/or possible immunological disorders. However, more
investigations must be performed to elucidate the functional
behaviors of oralmicrobiota in these individuals and to explain
the appearance of oral lesions caused by biological agents.
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Table 1: Amount of salivary flow and buffering capacity of saliva, and counts of mutans streptococci, lactobacilli, and yeast in patients with
ED.

Salivary tests Patient 1 (HidED) Patient 2 (HED) Patient 3 (HED)
Salivary flow rate (mL/min)
Normal flow: >1.0

1.0 (limit value) 1.2 (normal) <0.1 (xerostomia)Limit value: 1.0
Reduced flow: ≤0.7
Xerostomia: ≤0.1

Buffering capacity of saliva (pH value)
Normal: 5.1–7.0

4.0 (limit value) 6.0 (normal) 5.0 (limit value)Limit value: 4.0–5.0
Low buffering capacity: <4.0

Mutans streptococci (log·cfu/mL)
High caries risk: >5.0 6.2 (high) 5.0 (high) 4.9 (high)

Lactobacilli (log·cfu/mL)
Low caries risk: 0.0–3.0 0.0 (low) 2.75 (low) 1.70 (low)
Moderate caries risk: 3.0–3.7
High caries risk: >4.0

Yeasts (log·cfu/mL)
No caries risk: 0–1.0

3.0 (high) 0.0 (no caries risk) 2.78 (high)Moderate caries risk: 2.0–2.6
High caries risk: >2.6

HidED, hidrotic ectodermal dysplasia; HED, hypohidrotic ectodermal dysplasia.
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Actas Dermo-Sifiliográficas, vol. 104, no. 6, pp. 451–470, 2013.

[9] D. Li, R. Xu, F. Huang et al., “A novel missense mutation in
collagenous domain of EDA gene in a Chinese family with
X-linked hypohidrotic ectodermal dysplasia,” Journal of Ge-
netics, vol. 94, no. 1, pp. 115–119, 2015.

[10] W. H. Trzeciak and R. Koczorowski, “Molecular basis of
hypohidrotic ectodermal dysplasia: an update,” Journal of
Applied Genetics, vol. 57, no. 1, pp. 51–61, 2016.

[11] S. Deshmukh and S. Prashanth, “Ectodermal dysplasia: a ge-
netic review,” International Journal of Clinical Pediatric
Dentistry, vol. 5, no. 3, pp. 197–202, 2012.

[12] F. Clauss, N. Chassaing, A. Smahi et al., “X-linked and au-
tosomal recessive hypohidrotic ectodermal dysplasia:
genotypic-dental phenotypic findings,” Clinical Genetics,
vol. 78, no. 3, pp. 257–266, 2010.

[13] P. Singh and S. Warnakulasuriya, “Aplasia of submandibular
salivary glands associated with ectodermal dysplasia,” Journal
of Oral Pathology and Medicine, vol. 33, no. 10, pp. 634–636,
2004.

[14] T. Fete, “Respiratory problems in patients with ectodermal
dysplasia syndromes,” American Journal of Medical Genetics
Part A, vol. 164, no. 10, pp. 2478–2481, 2014.

[15] C. Y. Koga-Ito, C. S. Unterkircher, H. Watanabe,
C. A. Martins, V. Vidotto, and A. O. Jorge, “Caries risk tests
and salivary levels of immunoglobulins to Streptococcus
mutans and Candida albicans in mouthbreathing syndrome
patients,” Caries Research, vol. 37, no. 1, pp. 38–43, 2003.

[16] S. Joseph, G. J. Cherackal, J. Jacob, and A. K. Varghese,
“Multidisciplinary management of hypohydrotic ectodermal
dysplasia-a case report,” Clinical Case Reports, vol. 3, no. 5,
pp. 280–286, 2015.

[17] M. Reinholz, G. G. Gauglitz, K. Giehl et al., “Non-invasive
diagnosis of sweat gland dysplasia using optical coherence
tomography and reflectance confocal microscopy in a family
with anhidrotic ectodermal dysplasia (Christ-Siemens-
Touraine syndrome),” Journal of the European Academy of
Dermatology and Venereology, vol. 30, no. 4, pp. 677–682, 2016.

[18] E. Sfeir, N. Nassif, and C. Moukarzel, “Use of mini-dental
implants in ectodermal dysplasia children: follow-up of three
cases,” European Journal of Paediatric Dentistry, vol. 15, no. 2,
pp. 207–212, 2014.

[19] J. Saleh, M. A. Figueiredo, K. Cherubini, and F. G. Salum,
“Salivary hypofunction: an update on aetiology, diagnosis and
therapeutics,” Archives of Oral Biology, vol. 60, no. 2,
pp. 242–255, 2015.

[20] I. Chifor, I. Badea, R. Chifor et al., “Saliva characteristics, diet
and carioreceptivity in dental students,” Clujul Medical,
vol. 87, no. 1, pp. 34–39, 2014.

[21] N. Takahashi and B. Nyvad, “+e role of bacteria in the caries
process: ecological perspectives,” Journal of Dental Research,
vol. 90, no. 3, pp. 294–303, 2011.

[22] A. Simón-Soro and A. Mira, “Solving the etiology of dental
caries,” Trends in Microbiology, vol. 23, no. 2, pp. 76–82, 2015.
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