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Case Report

Digital Workflow for the Rehabilitation of a Geriatric Patient with
Microtia using Open-source Software
Flujo de trabajo digital para la rehabilitacion de un paciente geriatrico

con microtia mediante software de cédigo abierto

César Alberto Silva Gonzalez' https://orcid.org/0009-0005-1351-3424

Sebastian Cérdova Gonzélez' https://orcid.org/0000-0002-7268-1410

Nelson Eduardo Campos Vierling' https://orcid.org/0009-0002-6641-6917
Alain Manuel Chaple Gil? https://orcid.org/0000-0002-8571-4429

Guido Washington Vidal Vera' https://orcid.org/0009-0009-8956-1157

Mauricio Antonio Toro Gonzéalez'* https://orcid.org/0000-0003-4473-5482

! University of Chile, Faculty of Dentistry, Department of Prosthodontics. Santiago de Chile.

2 Autonomy University of Chile, Faculty of Health Sciences. Santiago de Chile.

*Corresponding Author: mtoro@odontologia.uchile.cl

ABSTRACT

Introduction: microtia is defined as a congenital hypoplastic malformation of the auricle
(external ear), with severity ranging from a slight reduction in auricular size to complete
absence of the external ear. It is usually unilateral and may present noticeable asymmetry.
Objective: the present study was to fabricate an adhesive auricular prosthesis for
diagnostic purposes using a fully digital workflow. The advantages of the digital
methodology were evaluated in terms of diagnostic accuracy, patient comfort and
treatment efficiency.

Case report: the patient was an 82-year-old male with no relevant systemic conditions.

Extraoral examination revealed microtia of the right auricle, classified as Tanzer Type Il
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and Hunter Grade Ill. A 3D facial scan was acquired using a structured light scanner. Once
the 3D-printed prosthetic design was obtained, it was clinically evaluated to verify its
adaptation, positioning, and morphology. Upon approval, medical-grade silicone was used
to fabricate the definitive prosthesis.

Conclusions: this clinical case highlights the significant advantages of digital technology
in the rehabilitation of geriatric patients with auricular defects. The integration of digital
workflows with analog techniques provides an effective approach to enhance the
precision, comfort, and aesthetic outcomes of prosthetic treatment.

Keywords: geriatrics; Rehabilitation; Digital Technology; Computer-Aided Design and

Image Processing, Microtia; Maxillofacial Prosthesis; 3D Printing; Quality of Life.

RESUMEN

Introduccion: la microtia se define como una malformacion congénita hipoplasica de la
oreja que varia en gravedad desde una leve disminucién auricular hasta la ausencia total
de la oreja externa. La microtia suele ser unilateral y puede presentarse con notorias
asimetrias.

Objetivo: evaluar una proétesis auricular adhesiva con fines diagnésticos mediante un flujo
digital completo. Se evalué las ventajas de la metodologia digital utilizada en términos de
precision diagndstica, comodidad del paciente y eficiencia del tratamiento.

Presentacion de caso: paciente masculino, 82 anos, sin enfermedades sistémicas
relevantes. El examen extraoral revelé una microtia en el pabellén auricular derecho Tipo
Il de Tanzer y grado Ill de Hunter. Se realizé un registro facial 3D mediante un escaner de
luz estructurada. Una vez obtenido el disefio protésico 3D impreso fue evaluado
clinicamente en el paciente para verificar su adaptacién, posiciéon y forma. Tras su
aprobacion, se procedio a la carga de silicona de grado médico para la confeccion de la
proétesis definitiva.

Conclusiones: el caso clinico evidencia las ventajas significativas del uso de tecnologia
digital en la rehabilitacion de pacientes geriatricos con pérdida auricular. La integracion
del flujo digital con técnicas analogas constituye una herramienta eficaz para mejorar la

precision, la comodidad y los resultados estéticos del tratamiento.
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Introduction

Prosthetic rehabilitation in geriatric patients faces significant challenges because of the
complexity of physiological aging, associated comorbidities, and functional limitations
that often accompany this population. In specific cases of auricular loss, aesthetic and
functional restoration is crucial for the patient's quality of life, affecting both self-esteem
and social integration.

Congenital ear anomalies result from disruptions in the embryologic development of the
fetal auricular cartilage between the fifth and ninth weeks of gestation, or from abnormal
physical forces during later development that interfere with normal ear growth. The auricle
derives from the first and second branchial arches, which also give rise to structures such
as the middle and inner ear, facial nerve, mandible, maxilla, and hyoid bone. Congenital
anomalies affecting the external ear are typically classified into two distinct categories:
malformations, which occur early in development and include conditions such as microtia,
anotia, and cryptotia; and deformations, which usually occur later in development and are
associated with external physical forces, in cases such as lop ear, cup ear, and prominent
auricles.("?

Microtia is defined as a congenital hypoplastic malformation of the external ear, with
severity ranging from a slight reduction in auricular projection to the complete absence of

the pinna. It is usually unilateral and may present noticeable asymmetry.
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Microtia shows a known male predilection, with a male-to-female ratio of approximately
2,5:1. Among affected individuals, 77 % to 93 % present unilateral involvement, and
approximately 60 % of cases involve the right ear.("?

Surgical reconstruction of the auricle is complex, and outcomes are often unsatisfactory.
Therefore, prosthetic rehabilitation represents a viable therapeutic alternative.®

Many patients adapt to living with an imperceptible or tolerable difference, integrating
microtia into their self-concept and reporting no lasting negative impact on their quality of
life. However, several psychosocial challenges have been documented, including anxiety
about exposing their ears (even after reconstruction), disclosing their diagnosis to
romantic partners, making decisions regarding surgery, and perceiving a lack of support in
the workplace.®

Rehabilitation of geriatric patients with microtia may become necessary due to changes
in their lives, such as assuming a more active role in family or social settings, which can
increase their desire to enhance appearance and self-esteem. Auricular prostheses can
help restore confidence and social integration, improve quality of life, and support
participation in everyday activities. Although bone-anchored implants are considered
advantageous for retaining an auricular prosthesis,®’® they require the irreversible
removal of the entire auricular remnant. Alternatively, an initial diagnostic prosthesis with
adhesive retention can be fabricated using a fully digital workflow, allowing the patient to
evaluate the prosthetic experience. Traditionally, the fabrication of auricular prostheses
has relied on analog techniques, which require extensive facial impressions. This process
can be uncomfortable for patients and prone to inaccuracies due to tissue compression.
Advances in digital technology have eliminated the need for analog impressions of oral
and maxillofacial rehabilitation. New devices capable of recording and obtaining three-
dimensional data of the patient's facial structure have emerged. This approach not only
enhances precision and patient comfort but also optimizes the time and resources
required for prosthesis fabrication.

This study is aimed to report the case of an 82-year-old patient treated with an adhesive
ear prosthesis for diagnostic purposes using a fully digital workflow, without analog

impressions or plaster flasks. The advantages of this methodology were evaluated in
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terms of diagnostic accuracy, patient comfort, and treatment efficiency, providing a

foundation for broader implementation of such technologies in clinical practice.

Case report

The treatment of an elderly patient with microtia using a partially adhesive auricular
prosthesis with digital flow is described below.

The patient was an 82-year-old male, without any systemic disease, who was attended at
the Maxillofacial Prosthetics Clinic at the School of Dentistry, University of Chile.

During the extraoral examination, microtia of the right auricle was observed, with a slight
anterior remnant in the area (Tanzer Type II; Hunter Grade 111)® (fig. TA).

The patient was informed of the available treatment options, including surgical alternatives
such as auricular reconstruction,**'9 implant-retained prosthetic solutions,®”8'") and
adhesive prostheses. Ultimately, it was decided to fabricate a partial external tissue
prosthesis of the right auricle using an adhesive retention system for diagnostic purposes.
The patient signed a written informed consent for the publication of all relevant clinical
information and images included in this case report.

Following the initial diagnostic procedure and patient approval of the treatment plan, a 3D
facial scanning was performed using a structured light scanner?'® (CR-Scan Lizard 3D
Scanner, Shenzhen Creality 3D Technology Co., Ltd), without the use of analog facial
impressions.(12141516)

The scan data obtained (fig. 1B) were processed within the CR-Studio software
environment (Creality 3D Technology Co., Ltd). (fig. 1 C).

Once the 3D record of the patient was obtained, the analysis and design were conducted
using Blender software,'” which allowed simultaneous visualization from multiple
perspectives.(219 (fig. 1 D-F).

In this manner, a mirror image of the contralateral auricle was created, and the digital wax-

up was adapted to the remaining right ear. (fig. 1 G).
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Fig. 1- A) Right lateral photograph showing the degree of microtia; B) Data acquisition

by the scanner; C) Data processing of 3D model; D), E), F) Side and front views of the resulting
3D model. Blender environment; G) Simultaneous lateral view using a mirror image

of the left auricle (pink) on the right remnant.

Once the digital wax-up of the right auricle was completed, the master model was digitally
offset, and the undercut areas were blocked out to prevent issues related to the path of
insertion (fig. 2 A). A Boolean modifier was then applied to section the auricular sculpture

according to the modified master model (fig. 2 B-C).
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Fig. 2 - A) Offset model showing yellow retentive areas in relation to insertion/removal axis; B)

Adaptation of the sculpture (purple) in the conditioned model; C) Two perspectives of the cut sculpture
according to the model; D) Error inspection. Meshmixer environment; E) Resin-printed model before
removing the supports; F) Preoperative lateral image and lateral image during the auricular sculpture

test; G) The sectional design of a flask is composed of three parts (opened muffle).

The resulting auricular sculpture was prepared for 3D printing by performing an error
inspection using Meshmixer software (Autodesk) (fig. 2 D). The model was then sliced
using Anycubic Photon Workshop (Anycubic) to generate a file compatible with the 3D
printer (Anycubic Photon Mono 4K, Anycubic), enabling additive manufacturing of the
design (fig. 2 E).

The printed diagnostic prosthesis was cleaned ultrasonically with isopropyl alcohol and
post-cured using UV light at 405 nm. After removing the supports, the auricular sculpture
was fitted on the patient to verify adaptation, position, and morphology (fig. 2 F).

After evaluation of the printed model and patient approval, a digitally sectioned flask was

designed according to the auricular form (fig. 2 G and fig. 3 A) and printed (fig 3 B-C) for
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the fabrication of the final prosthesis using medical-grade silicone (A-588-1, Factor I,
Lakeside, CA, USA).

Once the medical-grade silicone was loaded into the flask, it was tested on the patient, and
extrinsic characterizations were applied to enhance the anatomical realism of the final
result (fig. 3 D).

The residual shine from the extrinsic characterization was removed, and the final fitting

was performed (fig. 3 E-F). Once the test was completed and accepted, instructions and

recommendations were provided to the patient.

Fig. 3 - A) The sectional design of a flask is composed of three parts (closed muffle); B) Sectioned resin
flask impressions prior to support removal and C) Post-processed flask; D) Extrinsic characterization of

auricular prosthesis; E) and F) Completion Test of the Patient.

To enhance clarity in the clinical sequence, a timeline was constructed to summarize the
key steps in the diagnostic and rehabilitative process. This overview facilitates the
understanding of the digital workflow and patient management. The chronological details

are presented in table 1.
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Clinical Event

Initial consultation

Extraoral examination and

diagnosis

Patient consent and planning

3D facial scanning

Digital modeling and

prosthesis design

3D printing and trial

Definitive prosthesis

fabrication

Final delivery and instructions

Table 1 - Timeline of Clinical Events

Description

Patient evaluated at the Maxillofacial Prosthesis

Clinic

Microtia Type Il, Hunter Grade Il identified

Treatment options discussed and diagnostic

prosthesis planned

Digital capture of facial morphology

CAD software used for modeling and adaptation

Diagnostic prosthesis printed and tested on the

patient

Medical-grade silicone loaded into flask and

finalized

Prosthesis delivered and patient educated on

care

Ethical Considerations

Approximate

Timing

Day 0

Day 0

Day 2

Week 1

Week 2

Week 3

Week 4

Week 4

The treatment described in this case was conducted in accordance with institutional

clinical protocols and the ethical principles outlined in the Declaration of Helsinki.('"® No

experimental interventions were performed, and all procedures adhered to professional

and ethical standards for maxillofacial rehabilitation.

{Bﬂlm Esta obra esta bajo una licencia: https://creativecomons.org/licenses/by-nc/4.0/deed.es ES




7 ?EIMESBH Revista Cubana de Estomatologia 2026;63:e5227

Discussion

Prosthetic rehabilitation in geriatric patients presents a significant challenge due to the
need to balance functionality, aesthetics, and comfort.

The implementation of an adhesive auricular prosthesis enables patients to evaluate the
functionality and aesthetics of the device prior to considering more invasive options, such
as osseo integrated implants.

Traditionally, auricular prostheses have been manufactured using facial impression
techniques and sculpted with thermoplastic materials on the resulting models-processes
that are often lengthy and uncomfortable for patients. However, the introduction of digital
technologies such as 3D scanners and computer-aided design (CAD) has revolutionized
the field, offering a more precise and patient-friendly alternative to conventional
manufacturing methods.

This case illustrates how a digital workflow built on traditional foundations can eliminate
the need for conventional facial impressions, thereby reducing both clinical and laboratory
time. Moreover, the use of a 3D scanner combined with modeling software such as Blender
and Meshmixer enables the creation of a dermostatic model of the auricular region,
offering greater consistency and precision in the final outcome.

The laboratory process can be further streamlined through digital design by directly 3D
printing the flasking system used to fabricate the prosthesis. This typically involves
casting wax-printed sculptures within sectioned plaster flasks using the lost-wax
technique.

Additionally, the use of biocompatible materials and the ability to customize texture and
color through analog finishing techniques ensure satisfactory prosthetic rehabilitation.
However, despite its many benefits, the digital workflow presents challenges such as a
steep learning curve and the need for specialized equipment, which may limit its adoption
among some clinicians. The dental and maxillofacial community must continue to explore
and adopt these technologies to improve rehabilitation outcomes. Furthermore, the
development of standardized clinical protocols can help optimize the integration of digital

tools. Ultimately, both digital and analog workflows should be viewed as complementary.

{Bﬂlm Esta obra esta bajo una licencia: https://creativecomons.org/licenses/by-nc/4.0/deed.es ES




7 ?EIcN!EsBcns Revista Cubana de Estomatologia 2026;63:e5227

The goal of the clinician is to combine the strengths of both approaches to achieve optimal

and patient-centered results.

Conclusions

The presented case demonstrates the significant advantages of digital technology in the
rehabilitation of geriatric patients with total or partial external auricular loss, showing that
both digital and analog workflows are valuable tools to improve the accuracy, comfort, and
aesthetics of clinical treatments.

The application of an adhesive retention system for diagnostic purposes allows for the
assessment of patient acceptance prior to opting for more invasive solutions. Therefore,
this digital workflow approach not only optimizes the clinical experience of geriatric
patients but also offers an effective treatment model that could be established as a
standard in routine practice.

This report highlights the feasibility and benefits of using an entirely digital workflow for
auricular prosthetic rehabilitation in elderly patients. It demonstrates that digital tools can
provide accurate, efficient, and patient-friendly alternatives to traditional techniques.
Clinicians are encouraged to adopt similar approaches to enhance treatment outcomes

and patient experience, particularly in cases involving complex anatomical challenges.
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