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Abstract: Ectodermal dysplasia (ED) is an inherited disorder that affects the ectoderm of a developing embryo and impacts structures
that originate from it. It typically presents as a triad of missing teeth (anodontia/hypodontia), sparse hair (atrichosis/hypotrichosis), and
lack of sweat glands (hypohidrosis), often accompanied by nail dystrophy and palmoplantar hyperkeratosis. There are two main types
of this condition: X-linked anhidrotic or hypohidrotic and hidrotic (autosomal type). The oral manifestation of ED may include
anodontia or hypodontia, with or without cleft lip and palate. Tooth loss leads to a decrease in the height of the alveolar ridges,
resulting in a reduction of the vertical dimension of the lower face, disappearance of the vermilion border, and prominent lips. As
a result, the affected person’s face may resemble that of an elderly individual. The current case report aims to illustrate the
prosthodontic rehabilitation of 16-year-old male patient with ectodermal dysplasia and complete anodontia, visiting Dentistry
Teaching Hospital, Kabul, Afghanistan. Fortunately, this patient was acceptably managed with the collaboration of several disciplines.
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Introduction

Ectodermal dysplasia syndrome is a genetic disorder that affects multiple structures derived from the ectoderm during
fetal development.1 These structures include hair, nails, teeth, sweat glands, sebaceous glands, and skin.'? There are
different types of ectodermal dysplasias, but they typically present with lack of teeth, thin hair, and inadequate sweat
gland function.' There are two main clinical variations of EDs: Hypohidrotic/Anhidrotic (X-linked recessive) and
Hidrotic (autosomal inherited).>> When at least two ectodermal structures are affected, a diagnosis of ED is made,
clinical presentation can include abnormal teeth, fine and dry hair, and a lack of sweat glands.>*

The developing embryo has 3 layers: endoderm, mesoderm and ectoderm which are the basis for the formation of all
body structures; these layers arise through a process known as gastrulation. The endoderm gives rise to the gastro-
intestinal system’s epithelial lining, pancreas, thyroid, lungs, and liver, while the mesoderm produces organs such as the
heart, circulatory system, genitourinary system, gonads, muscles, bone, and cartilage. The ectoderm layer is responsible
for the development of structures like mammary glands, skin, hair, nails, teeth, external ear, melanocytes, cornea,
conjunctiva, lacrimal system, and central/peripheral neural system.’® Any disruption in the formation of organs from
these layers can result in developmental genetic defects and lifelong complications. The Ectodermal Dysplasia Syndrome
is a collection of inherited disorders that can cause defects in two or more structures derived from the ectoderm. This can
result in incomplete formation of associated structures and specific clinical manifestations.'

To cover all clinical conditions of ectodermal dysplasia, various classifications have been made. One classification
divides ectodermal dysplasia into nine classes based on the structures involved (Table 1).”

Ectodermal dysplasia is caused by genetic mutations that affect the coding of ectoderm, resulting in errors in signal
transmission. Specific genes, including ectodysplasin, wingless, and p63/sonic hedgehog, are commonly affected by
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Table | Types of Ectodermal Dysplasia

X-linked hypohidrotic ectodermal dysplasia with Ectrodactyly ectodermal dysplasia, cleft lip/palate Focal dermal hypoplasia
immunodeficiency syndrome

Hypohidrotic ectodermal dysplasia Tricho-dento-osseous syndrome MIDAS syndrome
Ankyloblepharon ectodermal defect cleft lip/palate Hidrotic ectodermal dysplasia Focal facial dermal dysplasia
syndrome

genetic mutations in this disorder. Ectodermal dysplasia can be transmitted through different genetic patterns, including
autosomal recessive, autosomal dominant, and x-linked modes.®

Christ-Siemens-Touraine syndrome, also referred to as Hypohidrotic or Anhidrotic, is a genetic disorder that follows
an X-linked recessive pattern of inheritance. This condition predominantly affects males, while women act as carriers.”'
The syndrome is characterized by a triad of symptoms including fine, dry hair (hypotrichosis, atrichosis), insufficient
sweat gland function and missing teeth (hypodontia, oligodontia, anodontia) or misshapen teeth.'>*'° It is estimated that
the incidence of the syndrome in men is approximately 1 in 100,000 births, while carriers have an incidence of around 17
in 100,000 women.”'" Diagnosis is typically made based on clinical symptoms and radiographic evidence.” However, the
ideal way to confirm this is to have a skin biopsy that shows absence or hypoplasia of sweat glands. In addition,
numerous genetic tests are also available to diagnose subtypes of ED.'? Patients with this condition often experience
negative impacts on their appearance, particularly in regard to their facial features and missing teeth.' Ectodermal
dysplasia can be devastating, both physically and emotionally, to patients.'> Appropriate rehabilitative procedures can
improve quality of life for patients with ectodermal dysplasia.'* The most effective treatment option for improving both
function and aesthetics is prosthodontic rehabilitation.'”

This report details the prosthetic rehabilitation of a 16-year-old boy with hypohidrotic ectodermal dysplasia and
complete anodontia. Treatment options were discussed with dentists of multidiscipline and patient’s father. The feasible
treatment option was complete dentures for maxillary and mandibular arches. Alginate primary impressions were taken
from both arches. Study casts were poured from these impressions. Final impressions with condensation silicone were

taken using custom trays. Complete dentures were made on master casts.

Case Presentation
On February/10/2023, registration no 8932, a 16-year-old male patient, accompanied by his father, was referred to the
Prosthodontics Department, Dentistry Teaching Hospital, Kabul University of Medical Sciences “Abu Ali Ibn Sina”. The
patient’s main complaint was his unpleasant appearance and lack of teeth in both his upper and lower jaws, which led to
difficulties in chewing. The family history revealed that the patient’s mother, father, grandmother and grandfather were
all in good health and had no known medical issues. Furthermore, no consanguinity was involved in his parent’s marriage
history. However, upon further investigation, it was discovered that the patient’s 21-year-old sister and 11-year-old
brother exhibited abnormal characteristics in their oral cavity. Specifically, they both presented with hypodontia and
micro-shaped teeth.

The patient’s mother divulged the occurrence of recurring hyperthermia in her offspring’s infancy and present time.

Clinical Findings
The clinical manifestations exhibited by the patient were indicative of hypohidrotic ectodermal dysplasia. Upon
conducting an extraoral assessment, the patient’s attributes comprised widespread alopecia of the scalp, characterized
by fragile, parched, and hypochromic hair, arid skin, prominent forehead, sparse eyebrows and eyelashes, pigmented skin
around the mouth with wrinkles, a pronounced lower lip, and a straight facial profile (Figures 1 and 2).

Intraoral examination showed that the patient did not have any baby or adult teeth. The ridges were thin, and there
was less space for the teeth to fit in. The tissue inside the mouth was sticky and not normal (Figures 3 and 4).
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Figure | Frontal view showing typical clinical manifestations of ED.

Diagnostic Assessment

The panoramic x-ray also confirmed that there were no signs of any tooth buds (Total Anodontia) (Figure 5). The model
of the mouth showed that the ridges were not fully developed and had lost their height. Lower and upper jaws fall in Type
IV and Type C of ACP classification system for completely edentulous patients, respectively.

Therapeutic Intervention
According to the hospital’s policy, the patient’s father signed an informed consent form and authorized the proposed
treatment.

In order to improve patient’s appearance, ability to chew, and speaking proficiency it was decided to create full
dentures for both upper and lower jaws.

The patient had a surgical procedure (Frenectomy) performed by the periodontal team to address the issue of the
labial frenulum being tightly attached in both jaws, which hindered the proper placement of the prosthesis.

Then, the process of creating dentures begun and involved the following steps: To begin the process of creating
dentures, firstly made an initial impression of the patient’s mouth using alginate material. Custom trays were fabricated
with cold cure acrylic resin for final impression. Final impression was taken with condensation silicone using functional
impression technique with the intention of preventing from further ridge resorption. The acrylic bases and wax rims were
created on the working casts. The mandible’s physiological rest position was used to determine vertical dimension of
occlusion (VDO). Both jaws were recorded and mounted in an articulator. The dentist selected acrylic, anatomical shape,
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Figure 2 Side view with straight facial profile.

Figure 3 Narrow upper ridge with compromised height.

B2 shade teeth to address all of the patient’s concerns, and the dentures were constructed from heat-cured acrylic resin in
balanced occlusion. After the dentures were completed (as shown in Figures 6 and 7), the patient was given instructions
for proper hygiene and advised to remove the dentures overnight and clean it properly. If any issues arose, the patient was
encouraged to visit the dentist for assistance.
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Figure 5 Panoramic Radiography confirming complete anodontia.

Follow-Up and Outcomes
After providing the patient with dentures and monitoring his progress for three weeks, he reported a decrease in his
previous concerns and expressed contentment with the treatment. No adverse and unanticipated event was noted.

Discussion and Conclusions

Despite years of investment and useful resource, medical care in Afghanistan stays seriously constrained and is
“frequently non-existent, prohibitively not affordable or inaccessible” where it is wanted most.'® 71.8% (545/759) of
Afghan patients had barriers in accessing medical facilities. A combination of long distances, high costs, and conflict has
deprived people of life-saving medical care. The nearest public clinics were underutilized due to lack or low quality of
staff, services and medicines.!” Access to dental care is limited like medical care and even more so. Meanwhile, it is clear
that the quality of life and general well-being is affected by oral health status.'® Despite the above problems and
limitations, in this case, an appropriate dental care has been provided to a patient with ectodermal dysplasia.

The order and category of dental therapies for ED vary from one patient to another. The aims of these therapies
encompass improving functionality, speech, facial looks, and dental esthetics by bringing back to norm the vertical
measurement and supporting soft tissues of the face.'”*° Maintaining the existing dentition, improving acceptance by
family and peers and promoting psychological well-being are other aims of dental therapy for ED patients.” According to
the type and severity of teeth abnormality, extent of teeth loss, orthopedic abnormalities and age of patients with ED,

: 19-24 19,22,23,25-2.
therapies such as complete dentures (CD),"” 9.22:23.25-28

27,29,30

removable partial dentures,
29,31

conventional or resin fixed partial

dentures, implant supported prosthesis, auto transplantation,®” direct restorations,” orthodontic therapy,*

orthopedic and orthognathic treatment®* have been provided individually or in combination, so far.
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Figure 6 After prosthetic rehabilitation, final look.

Complete removable denture and implant supported denture are two oral rehabilitation options for ED patients with total
anodontia. For adult patients with ED, dental implants are the treatment of choice because of stability of growth and can be
used to support, maintain and stabilize dentures.*> However, determining the best time for pediatric implant treatment seems
to be very difficult because many aspects need to be considered in finding the optimal treatment strategy for each
individual.*® Patients with ED who had tooth replacement therapy with dental implants were satisfied with the results.’’
Regardless of age, a high survival rate (20-year CSR 84.6%) of dental implants placed in patients with ED has been seen.*®

On the other hand, full dentures are simple, affordable and reversible treatment for patients with ED. Several case reports have
demonstrated the successful use of full dentures in these patients.” Alteration of alveolar height, betterment of musculocutaneous
profile and significant improvement in mastication, esthetics, phonetics and psychological well-being are major benefits of
complete dentures.** In patients with ectodermal dysplasia, underdevelopment of the maxillary tuberosity and alveolar ridge
make it difficult to achieve adequate resistance to lateral and anterior-posterior displacement of the prosthesis.*!

In this case report, a 16-year-old boy with hypohidrotic ectodermal dysplasia with total anodontia and a family history of the
disorder is discussed. The patient sought treatment to address issues with his appearance, as well as difficulties with chewing and
speaking. A team of specialists, including a pedodontist, maxillofacial surgeon, orthodontist, and prosthodontist, collaborated to
determine treatment options. The options considered included implant surgery and the use of removable prostheses. However,
due to limitations such as the patient’s age, weakened jaw bone, financial constraints, and input from pediatric and orthodontic
experts, implant surgery was deemed unsuitable. Therefore, the focus turned to the use of removable prostheses as a feasible
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Figure 7 Post treatment full mouth view.

solution. Due to thin alveolar ridges and high frenal attachment, we faced a challenge in gaining ideal retention for complete
denture. Frenectomy was all we did to partially overcome the problem. In addition to enhancing esthetics, the treatment improved
patient’s chewing ability, speech, social and psychological health. However, this denture’s retention and stability is much less
than an implant supported prosthesis.

This case report discusses the oral rehabilitation of an ED patient with total anodontia with complete dentures in
Afghanistan, where even access to basic health care is limited. The basic objectives were to improve patient’s esthetics,
speech, chewing ability and confidence in social life, which were achieved to some extent.

Consent to Publication

The patient's father gives his consent for the publication of identifiable details, which can include photograph(s) and/or
case history and/or details within the text (“Case Report”) to be published in the Dove Press Journal and Article. The
Dentistry Teaching Hospital Management Board has authorized publication of these case details.

Patient Perspective

I express my gratitude to all the doctors who contributed to my treatment. I no longer worry about missing teeth when
laughing and talking. My confidence in the community has increased. Of course, it takes time to get used to the prosthesis
completely.
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