P International Journal Dental and Medical Sciences Research
g Volume 8, Issue 4, Jul-Aug 2026 pp: 164-171 www.ijdmsrjournal.com

Esthetic Rehabilitation of a Patient with Ectodermal Dysplasia
Using Digital Smile Design

Dr. Sheetal Vijay', Dr. Ajay Gupta?, Dr. Narendra Padiyar®, Dr Pragati Kaurani*,

Dr Radha Chauhan’, Dr Hemant Sharma®

PG Resident, Mahatma Gandhi Dental College and Hospital, Jaipur, Rajasthan, India, ' Professor, Department

of Prosthodontics and Crown and Bridge, Mahatma Gandhi Dental College and Hospital, Jaipur, Rajasthan,

India’, Professor and Head, Department of Prosthodontics and Crown & Bridge, Mahatma Gandhi Dental
College and Hospital, Jaipur, Rajasthan, India. °, Professor, Department of Prosthodontics and Crown &
Bridge, Mahatma Gandhi Dental College and Hospital, Jaipur, Rajasthan, India,* Reader Department of
Prosthodontics and Crown and Bridge, Mahatma Gandhi Dental College and Hospital, Jaipur, Rajasthan,

India’, Professor, Department of Prosthodontics and Crown & Bridge, Mahatma Gandhi Dental College and

Hospital, Jaipur®

Date of Submission: 12-07-2026

Date of Acceptance: 24-07-2026

Abstract

Background: Ectodermal dysplasia (ED) is a rare
inherited disorder affecting ectoderm-derived
structures such as teeth, hair, nails, sweat glands,
and skin. Dental abnormalities including
hypodontia, retained deciduous teeth, conical teeth,
and generalized spacing compromise esthetics,
mastication, speech, and psychological well-being.
Recent advances in digital dentistry, including
Digital Smile Design (DSD), intraoral scanning, and
CAD/CAM technology, have improved the
predictability = and  precision  of  esthetic
rehabilitation.

Case Presentation: A 27-year-old female with
ectodermal dysplasia presented with spacing
between the maxillary anterior teeth and
dissatisfaction with her smile. Clinical examination
revealed congenital absence of a permanent
maxillary lateral incisor and a retained deciduous
lateral incisor on the contralateral side. Owing to its
poor prognosis, the retained deciduous tooth was
extracted during treatment. Digital Smile Design
was used to evaluate facial and dental esthetics and
formulate the treatment plan. An intraoral scan was
obtained to generate a digital model for virtual
prosthetic planning. Digital shade selection was
performed to achieve optimal esthetic
integration. Following tooth preparation, a
CAD/CAM-fabricated  zirconia fixed dental
prosthesis was designed, fabricated, and cemented.
The rehabilitation restored anterior esthetics,
function, and smile harmony, resulting in excellent
patient satisfaction.

Conclusion: The integration of Digital Smile
Design, intraoral scanning, digital shade selection,
and CAD/CAM zirconia restorations offers a
predictable, minimally invasive, and esthetically
effective approach for managing hypodontia in

patients with ectodermal dysplasia. A digital
workflow enhances treatment planning,
interdisciplinary communication, clinical precision,
and patient acceptance, leading to favorable
functional and esthetic outcomes.

Keywords: Ectodermal dysplasia; Digital Smile
Design; Intraoral scanner; Digital shade selection;
CAD/CAM,; Zirconia bridge; Esthetic rehabilitation.

I. Introduction

Ectodermal dysplasia (ED) is a group of
inherited disorders affecting ectodermal tissues, with
dental abnormalities such as hypodontia, retained
primary teeth, conical teeth, and deficient alveolar
ridge development being common clinical features.
These anomalies often result in compromised
esthetics, function, and psychosocial well-being,
making prosthetic rehabilitation challenging.

The rehabilitation of patients with
congenital absence of anterior teeth requires careful
treatment planning to achieve optimal esthetics and
function. Conventional treatment options include
removable prostheses, fixed dental prostheses,
orthodontic space management, and implant-
supported restorations, with treatment selection
depending on clinical presentation and patient-
related factors.

Recent advances in digital dentistry have
significantly —improved esthetic rehabilitation
through the integration of Digital Smile Design
(DSD), intraoral scanning, three-dimensional (3D)
printing, and CAD/CAM technology. DSD enables
facial and dental analysis with visualization of the
proposed smile, while intraoral scanning provides
accurate digital impressions and enhances patient
comfort. ~The digital workflow improves
communication between the clinician, patient, and
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laboratory, resulting in greater precision and
predictability.

This case report describes the esthetic
rehabilitation of a 27-year-old female with
ectodermal dysplasia presenting with congenital
absence of the maxillary lateral incisor. A fully
digital workflow incorporating Digital Smile
Design, intraoral scanning, a 3D-printed mock-up,
and CAD/CAM-fabricated zirconia fixed prosthetic
rehabilitation was used to achieve a predictable
esthetic and functional outcome.

Case Report

A 27-year-old female patient presented to
the Department of Prosthodontics with the chief
complaint of spacing between her upper front teeth,
which adversely affected her smile and facial
esthetics. The patient expressed dissatisfaction with
her appearance and reported reduced confidence
while smiling in social situations.

The patient's medical history was
significant for ectodermal dysplasia, a hereditary
developmental disorder affecting ectoderm-derived
tissues. There was no history of trauma or previous
orthodontic treatment. The patient was otherwise
systemically healthy and motivated to undergo
esthetic rehabilitation.

Clinical Examination

Extraoral  examination revealed a
symmetrical face with acceptable facial proportions.
Mild reduction in lip support due to the missing
anterior tooth resulted in compromised smile
esthetics.

Intraoral examination revealed congenital
absence of the permanent maxillary left lateral
incisor (22) and the presence of a retained deciduous
maxillary right lateral incisor (52), which was
planned for extraction because of its poor prognosis.
Generalized spacing was evident in the maxillary
anterior region, contributing to an unaesthetic smile.
The remaining dentition exhibited satisfactory
periodontal health with no active carious lesions,
and occlusal evaluation demonstrated adequate
interarch space for fixed prosthetic rehabilitation.
Radiographic examination and digital intraoral
scanning confirmed the clinical findings and
demonstrated adequate periodontal support of the
proposed abutment teeth, making them suitable for a
zirconia fixed dental prosthesis.

Considering the patient's esthetic expectations,
functional requirements, treatment duration, and
financial considerations, various treatment options,
including a removable partial denture, implant-
supported restoration, resin-bonded fixed dental
prosthesis, and conventional fixed dental prosthesis,

were discussed. After obtaining informed consent, a
fully digital workflow incorporating Digital Smile
Design (DSD), intraoral scanning, a 3D-printed
mock-up, and CAD/CAM-fabricated zirconia fixed
dental prosthesis was selected for rehabilitation.

Treatment Procedure

Step 1: Extraoral Examination and Digital Scan
for Treatment Planning

Standardized extraoral photographs and a digital
intraoral scan (Aoralscan 3, SHINING 3D Tech
Co., Ltd., Hangzhou, Zhejiang, China) were
obtained for treatment planning. The digital scan
was performed using an intraoral scanner to obtain
accurate digital models of the dentition.
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Figure 3: Digital impression for treatment planning

Step 2: Digital smile design
The digital scan and extraoral photographs were imported into 3Shape Smile Design software. Smile analysis
was performed, and the restoration was designed according to the golden proportion.l

3shape®

Figure 4: The smile design was based on the golden proportion using 3Shape software.

Step 3: Three-dimensional printed cast and proposed smile. After approval of the digital smile
mock-up simulation, a three-dimensional (3D) printed cast
Digital Smile Design (DSD) was performed using was fabricated from the digital design. An intraoral
3Shape Smile Design software to analyze the mock-up trial was then performed to evaluate
patient's facial and dental esthetics and to design the esthetics, tooth proportions, smile harmony, and
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patient acceptance before proceeding with the
definitive prosthetic rehabilitation.

Figure 5: Three-dimensional (3D) printed cast of the digitally designed mock-up (left) and intraoral mock-up
trial (right).

Step 4: Tooth Preparation

The selected abutment teeth were prepared
following the principles of all-ceramic crown
preparation. Uniform axial reduction, adequate
occlusal clearance, and a circumferential chamfer
finish line were achieved. Gingival tissue retraction
was then performed using a retraction cord and a
haemostatic agent to achieve adequate gingival
displacement and moisture control before digital
impression making.

Figure 6: Tooth preparation (prepared abutment teeth)

Step 5: Digital Impression of Prepared Teeth
Following tooth preparation, a digital impression of the prepared teeth was obtained using an intraoral scanner.
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Figure 7: Digital impression of prepared teeth

Step 6 : Provisionalization
A provisional restoration was fabricated using a self-cure bis-acryl composite provisional material (OraTemp
C&B, Prevest DenPro Limited, Jammu, India) according to the manufacturer’s instructions..

Figure 8: Provisional restoration.

Step 7: CAD/CAM Fabrication of Zirconia
Prosthesis

The definitive prosthesis was digitally designed
using CAD software based on the approved smile
design and digital impressions. A monolithic
zirconia fixed dental prosthesis was fabricated using
CAD/CAM milling technology and subsequently
sintered, characterized, and glazed to achieve
optimal esthetics.

Marginal adaptation, proximal contacts, occlusion,
and shade matching were carefully evaluated before
cementation.
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Figure 9: CAD/CAM fabricated zirconia bridge (before cementation)

Step 8: Cementation

Following clinical verification of fit and esthetics,
the definitive zirconia bridge was cemented using
Shofu Glass Ionomer Cement (GIC) (HY-Bond
Glass lonomer CX, Shofu Inc., Kyoto, Japan).
Excess cement was removed, occlusion was re-
evaluated, and final polishing was completed. The
patient was instructed regarding oral hygiene
maintenance and periodic follow-up.

Figure 10 b Canine guided occlusion
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Figure 10 ¢ : Pre-operative and post-operative comparison showing improvement in smile esthetics

Outcome and Follow-up

Immediate postoperative photographs demonstrated
satisfactory esthetics and function. At the three-
month follow-up, the prosthesis remained clinically
stable with healthy surrounding soft tissues.

II. Discussion

Ectodermal  dysplasia is  frequently
associated with hypodontia, retained primary teeth,
altered tooth morphology, and deficient alveolar
ridge development, making esthetic rehabilitation
challenging. Restoration of anterior teeth requires
careful treatment planning to achieve optimal
esthetics, function, and long-term stability. In the
present case, a zirconia fixed dental prosthesis was
selected as a conservative and predictable treatment
option  considering the patient's esthetic
expectations, clinical findings, and financial
considerations.

Recent advances in digital dentistry have
significantly improved prosthetic rehabilitation
through the integration of Digital Smile Design
(DSD), intraoral scanning, three-dimensional (3D)
printing, and CAD/CAM technology. DSD
facilitates facial and dental analysis, enabling
visualization of the proposed smile before treatment
and improving communication among the clinician,
patient, and dental laboratory. In the present case,
digital smile simulation and a 3D-printed mock-up
allow verification of esthetics and patient
acceptance before definitive tooth preparation,
thereby increasing treatment predictability.

The use of an intraoral scanner simplified
the clinical workflow by providing accurate digital
impressions, eliminating the need for conventional
impression materials, and allowing rapid transfer of
digital data to the laboratory. This digital workflow
improved efficiency and minimized potential

laboratory errors. Similar advantages of digital
impressions and CAD/CAM workflows have been
reported in previous studies, including improved
accuracy, patient comfort, and reduced chairside
time.

For definitive rehabilitation, a CAD/CAM-
fabricated monolithic zirconia fixed dental
prosthesis was selected because of its excellent
mechanical  properties, marginal adaptation,
biocompatibility, and favorable esthetic outcomes.
Compared with  conventional metal-ceramic
restorations, monolithic zirconia offers improved
translucency, eliminates metal display at the
gingival margin, and demonstrates a favorable soft
tissue response, making it particularly suitable for
anterior esthetic rehabilitation.

The present case demonstrated that the
integration of Digital Smile Design, intraoral
scanning, 3D printing, and CAD/CAM-fabricated
zirconia restorations enabled a precise, predictable,
and minimally invasive digital workflow. The
patient reported significant improvement in smile
esthetics, comfort, and self-confidence, and the
prosthesis remained clinically stable during follow-
up without biological or mechanical complications.

Although implant-supported prostheses are
often considered the ideal treatment for congenitally
missing teeth, they may not always be feasible in
patients with ectodermal dysplasia because of
inadequate alveolar bone, surgical considerations,
treatment duration, and financial limitations. In such
situations, a digitally planned zirconia fixed dental
prosthesis represents a reliable alternative for
restoring esthetics and function.

I11. Conclusion
The present case demonstrates that the
integration of Digital Smile Design, intraoral
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scanning, 3D printing, and CAD/CAM-fabricated [12]. Mangano FG, Veronesi G, Hauschild U,
zirconia fixed dental prostheses provides a Mijiritsky E, Mangano C. Trueness and
predictable and efficient approach for the esthetic precision of four intraoral scanners in oral
rehabilitation of patients with ectodermal dysplasia. implantology. PLoS One. 2019;14:¢0226251.
A fully digital workflow improved treatment [13]. Ender A, Mehl A. Accuracy of complete-arch
planning, communication, precision, and patient dental impressions: A new method of
acceptance while achieving satisfactory esthetic and measuring trueness and precision. J Prosthet
functional outcomes. This approach represents a Dent. 2015;109:121-128.

reliable treatment option for managing anterior [14]. Richert R, Goujat A, Venet L, et al. Intraoral

dental anomalies and restoring patient confidence. scanner technologies: A review. J Clin Med.

2021;10:2794.
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