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Objectives: Every individual possesses the inherent right to appear human. Physical 
imperfections, especially those affecting the orofacial region, can have a detrimental impact 
on one’s quality of life in today’s image-conscious society. Auricular abnormalities, ranging 
from minor malformations to complete microtia/anotia, can occur due to congenital or 
acquired factors. While significant progress has been made in the surgical treatment of oral 
and facial abnormalities, achieving complete correction through plastic surgery alone is often 
a compromise. Consequently, there has been a recent increase in the demand for maxillofacial 
prosthetics to aid in the recovery of these patients. 

Case Presentation: A 26 year old male patient with complaints of microtia of the bilateral 
ear was referred from the Department of Plastic Surgery for prosthetic rehabilitation. After 
a clinical examination, a bilateral removable auricular prosthesis made of room temperature 
vulcanizing (RTV) silicone elastomer and retained by extraoral adhesive and hair band was 
planned for the patient. After the rehabilitation, the patient was satisfied with the prosthetic 
outcome. By utilizing anatomical landmarks and a whipmix facebow, the bilateral auricular 
prosthesis was accurately oriented in three-dimensional (3D) alignment with the patient’s face.

Discussion: This case report presents a simple and cost-effective technique for the prosthetic 
rehabilitation of a patient with congenital bilateral microtia. This approach can be considered 
for patients who are either unwilling or contraindicated for reconstruction or implant-retained 
prostheses.
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Highlights 

• Room temperature vulcanizing (RTV) silicones are commonly used as prosthetic material, which is cost-effective 
and provides a natural look and gesture.

• Three-dimensional (3D) orientation of both ears was done according to the reference points and anthropometric 
landmarks.

• Apart from the adhesive, a pre-fabricated hair band was used as an additional retentive aid for easy bilateral orienta-
tion and placement of the prosthesis.

• A simple cost-effective prosthetic rehabilitation technique was described for patients who are contraindicated or 
unwilling for reconstruction surgeries.

Plain Language Summary 

The congenital and acquired maxillofacial defect is likely to affect the patient psychologically and socially. If surgi-
cal reconstruction is contraindicated, prosthetic rehabilitation is the treatment of choice. This case report presented 
the straightforward clinical and laboratory steps required for the fabrication of a removable auricular prosthesis. A 
novel technique was used for the orientation of bilateral auricular prosthesis to the patient’s face by using a whipmix 
articulator, anthropometric landmarks, and reference points. This case report also demonstrated the innovative use of 
prefabricated hair bands and adhesive as a retentive aid material for auricular prostheses.

Introduction

icrotia/anotia is a congenital malfor-
mation of the ear characterized by the 
underdevelopment and malformation 
(microtia) or absence (anotia) of the ex-
ternal ear (auricle). Found as an isolated 

finding in 60–80% of infants with impairment of hear-
ing as a related finding, it may also be seen as part of 
syndromic conditions, involving the mandible and face, 
such as ocular-auricula-vertebral spectrum (OAVS) and 
Goldenhar “syndrome”, Treacher-Collins syndrome and 
trisomy 18, or maybe of teratogenic origin, such as reti-
noic acid embryopathy [1, 2].

The treatment options for reconstruction of the missing 
auricular region can be done either surgically or pros-
thetically. Surgical reconstruction involves autografting 
cartilage harvested from the ribs or implanting synthetic 
or alloplastic materials, which are then covered with 
scalp tissues. However, surgical reconstruction can only 
be performed until the growth spurt is completed. In pa-
tients with completed growth, prosthetic rehabilitation 
using an artificial ear is the treatment of choice [3].

Various materials have been described in the literature 
for the fabrication of maxillofacial prostheses, includ-
ing acrylic resins, vinyl polymers, polyurethane elasto-

mers, chlorinated polyethylene, and silicone elastomers. 
Among these materials, room temperature vulcanizing 
(RTV) silicones are commonly used due to their ability 
to achieve a lifelike appearance and natural movement, 
thanks to their lack of chemical reactivity and rigidity 
[4]. Although many case reports and studies in the lit-
erature describe the techniques for rehabilitating missing 
ears, very few have demonstrated the precise orientation 
of an auricular prosthesis to the patient’s face. Hence, 
this case report demonstrated the three-dimensional (3D) 
orientated prosthetic rehabilitation of bilateral microtia 
ears fabricated using RTV silicone elastomers secured 
using a hairband and adhesives.

Case Presentation

A 26 year-old male patient with complaints of microtia 
of bilateral ear for prosthetic rehabilitation was referred 
from the Department of Plastic Surgery. The patient was 
born with a complete absence of an external ear on the 
left side and a slight elevation of soft tissues on the right 
side. He also reported a history of compromised hearing 
on both sides of the ear. The patient had not undergone 
any treatment due to financial issues. He had no relevant 
past medical history and no syndromes or anomalies 
associated with microtia. On general examination, the 
patient was well-built, with a normal gait, conscious, 
oriented in time, place, and person. On extraoral ex-
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amination, the patient had a bilaterally symmetrical face 
with normal muscle tone and development. On further 
examination, the patient had bilateral ear absence with 
slight soft tissue elevation on the right side and complete 
ear loss on the left side. The right external auditory canal 
was partially obliterated with complete obliteration on 
the contralateral side. The skin and the hairs over the au-
ricular region were completely normal (Figures 1A, 1B 
and 1C). The patient was referred to the ear, nose, and 
throat (ENT) department for hearing loss, where they 
advised canaloplasty of the ear, but he was not willing to 
undergo the surgical procedure. 

Treatment planning 

The treatment options of ear prostheses using implants 
and glue were presented to the patient. Because the ad-
hesive-retained prosthesis requires surgery and is very 
expensive, the patient refuses it. Hence, considering their 
socioeconomic status, an adhesive-retained auricular 
prosthesis fabricated using RTV silicone with additional 
retention using a hair band was planned for the patient.

Treatment progress

Impression creation

The patient had a bilateral missing ear; thus, we planned 
to make three impressions: A complete facial impression 
for facial moulage and a localized bilateral ear impres-
sion. For facial moulage, the patient was kept in an al-
most supine position on the dental chair. Petroleum jelly 
was applied to the hair, eyebrows, and beard areas to fa-
cilitate easy removal of the impression (Figure 1D). A 
gauze piece was inserted into the nostril and auditory ca-
nal, secured with dental floss, to prevent the flow of im-
pression material into them. Two straws were placed at 
the corners of the mouth to allow for respiration, and the 
patient was instructed to gently close his mouth (Figure 
1E). An elastomeric putty beading was done around the 
face to avoid unnecessary flow of impression material 
into the neck and shoulder region. The irreversible hy-
drocolloid (Algitex Alginate Impression Material-Dental 
Product of India) was chosen as the impression material 
and mixed with cold water to extend the setting time. 
The first layer of alginate was mixed to a thin liquid con-

Figure 1. Case examination and facial moulage

A) Extraoral frontal view; B) Right auricular region; C) Left auricular region; D) Application of separating media in the hair 
and beard area; E) Straws placed in the mouth for breathing; F) Alginate impression; G) Impression reinforced with plaster of 
paris; H) Facial moulage impression; I) Facial moulage cast
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sistency for easy flow over the entire facial area. Then, 
a second layer was mixed to a thick consistency and 
placed over the first layer (Figure 1F). Before the com-
plete setting of alginate, moist gauze pieces were added 
to the impression and reinforced with fast-setting plaster 
(Kaldent dental plaster; Kalabhai Karson Pvt Ltd.) to 
facilitate the removal of the impression without tearing 
and distortion (Figure 1G). A cast was made using type 
III gypsum product (Ultrastone dental stone; Kalabhai 
Karson Pvt Ltd.) (Figures 1H and 1I). For ear impres-
sion, a plastic round box was customized according to 
the auricular region of patient (Figures 2A and 2B). The 
ear area was prepared by using petroleum gel and plac-
ing a piece of cleaning gauze inside the ear canal. The 
alginate was mixed and poured inside the box (Figures 
2C and 2D). After adjustment and restoration, the im-
pression was poured using dental stone and the cast was 
retrieved (Figure 1E).

Donor impression

The patient’s elder brother was selected as the donor for 
ear prosthesis due to having a similar age, size, and color 
as the patient. Elastomeric impression materials were 
selected as the material of choice for their accurate and 
detailed reproduction capabilities. Similar to the facial 
moulage procedure, petroleum jelly was applied, and a 
gauze piece was inserted into the canal. First, the light 
body addition silicone (Avuegum Light body; Dental 
Avenue) (Figures 2F and 2G) was applied first, followed 
by the addition of silicone putty (Avuegum Putty; Dental 

Avenue) applied over it for reinforcement (Figures 2H 
and 2I). The impressions of each ear were then removed 
and disinfected (Figure 2J). 

Wax pattern fabrication

The donor impression was poured using modeling wax 
by melting it completely using the torch flame. After 
the wax hardened, the elastomeric impression was cut 
slowly using a Bard Parker blade, and the wax patterns 
of both ears were retrieved then, the wax patterns were 
placed over the cast of the patient and carved and modi-
fied according to his face (Figure 3A).

3D orientation of ears to face

Prior to 3D orientation, the position, length, width, and 
visibility of ears were first determined according to the 
patient facial form. The anthropometric measurements 
coupled with an established reference plane were used 
as the tool for determining the prosthetic site. Since the 
patient’s face had a mild oval to square shape, ear length 
was determined by using the distance between the bridge 
of the nose and the gnathion as a landmark and was mea-
sured using an vernier caliper (Figures 3B and 3C). To 
determine the width of the ear, the inter-alar distance was 
used as a reference point and measured (Figures 3D and 
3E). The ears were positioned at the level of the subna-
sale as most facial forms are at the level of the subnasale 
(Figure 3F). The angulation of the ears was kept lesser 
than the angulation of the nose. 

Figure 2. Final impression of donor 

A & B) Auricular impression of the patient and donor; C & D) Customized round box for impression; E) Making alginate 
impression of the right and left auricular regions; F & G) Alginate impression; H & I) Light body addition silicone impression 
of the right and left ears of the donor; J) Reinforcement using putty elastomeric material of the right and left ears of the donor
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After the initial positioning, the 3D orientation was car-
ried out by using a whipmix articulator. Beyron’s point 
(a point on the line from the center of the tragus to the 
outer canthus of the eye 13 mm from the anterior to the 
posterior margin of the tragus) was used as a posterior 
reference point. The whip mix articulator was positioned 
using a bite fork and the two earpieces were placed at 
Breyon’s point (Figure 4A). Then, the elastomeric putty 
was placed between the earpiece of the articulator and 
the wax pattern to stabilize it with the articulator (Figures 
4B and 4C). The articulator was removed along with the 

wax pattern and positioned in the cast for transfer of the 
3D orientation (Figures 4D and 4E).

Wax try-in

The wax patterns were carved according to the newly 
oriented position in the facial moulage placed in the 
same position on the patient’s auricular region and sta-
bilized using a hair band and adhesive. After stabilizing, 
the wax pattern was evaluated for position, angulation, 
and visibility according to the patient’s face (Figure 5A). 

Figure 4. Transfer of orientation to the cast 

A, B and C) Three-dimensional orientation of the ears to face; D, E and F) Orientation of the ear using whipmix articulator 

Figure 3. Position of the ear where subaurale lies at the level of subnasale 

A) Anthropometric measurements; B and C) Wax pattern; D & E) Measurement of the length of the ear from subnasale to 
gnathion; F) Measurement of the width of the ear between inter-alar distance 
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After evaluation, the external shade selection was done 
using silicone material. Following the approval of shade 
by the patient, the manufacturing of a silicone prosthesis 
was carried out.

Fabrication of prosthesis

The wax pattern was invested in the type III gypsum 
product (labstone, Kalabhai Dental Pvt Ltd.) and soaked 
in hot water for dewaxing (Figure 5B). After dewaxing, 
the separating medium (cold mould seal) was applied 
(Figure 5C). The extraoral silicone (RTV Silicone, Si-
lastic-MDX 44210 MP Sai Enterprises, Mumbai, India) 
and pigments were blended in-house to match the patient 
shade, which was verified during wax try-in (Figure 5D). 
Then, the silicone material was applied to the mould with 
light pressure and the mould was positioned and secured 
with elastics. After room temperature polymerization for 
24 hours, the prosthesis was removed and trimmed using 
silicone finishing and polishing burs (Figure 5E). 

Insertion of prosthesis

A trough was made at the tissue surface of the prosthe-
sis, on which the hair band was positioned and the trough 
was filled with extraoral silicone material (Figure 5F). 
After the material was set, the prosthesis was positioned 
and attached using adhesive (medical grade Technovent 
Probond Adhesive) (Figures 5G, 5H and 5I). The patient 
was guided regarding the use, placement, and removal 
of the prosthesis. The patient was instructed to remove 
the prosthesis before going to bed to avoid overheating. 
He was instructed to clean the prosthesis with a solu-
tion, like shampoo and antibacterial soap, and then rinse 
it thoroughly and dry it with a tissue. The patient was re-
called for the follow-up after a day, a week, and a month.

Discussion

About 1 in 8,000 to 10,000 babies experience microtia/
anotia. Although the exact origin of microtia in children is 
yet unknown, some studies have described genetic defor-
mities in one or more genes, being born at high altitudes, 
and gestational diabetes. Underweight newborns, male 

Figure 5. Final prosthesis in situ (lateral views)

A) Wax try-in and Insertion; B) Wax try-in; C) Investment on the master cast; D) Dewaxing; E) Armamentarium for silicone 
prosthesis fabrication; F) Final prosthesis; G) Final prosthesis with retentive aids (mechanical and adhesive); H & I) Final pros-
thesis in situ (frontal view) 
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sex, women’s gravidity and parity, and using Accutane 
(isotretinoin) during pregnancy are also the risk factors re-
ported in the literature. There are four grades of microtia: 
Grade 1: The external ear is smaller than usual but looks 
normal; grade 2: The external ear is only partly formed 
and 50% to 66% smaller than normal; grade 3: The ex-
ternal ear is a tiny piece of cartilage shaped like a peanut; 
grade 4: Anotia: The external ear is missing [2, 5].

According to the above classification, our patient is 
placed in grade 4 on the left side and grade 3 on the right 
side, which makes surgical reconstruction and rehabilita-
tion of the prosthesis very difficult. Hence, we used adhe-
sive and mechanical (hair band) retentive aids. There are 
various mechanical retentive aids available in literature, 
like magnets, spectacles, and orthodontics wires [6, 7]. 
Magnets and orthodontics are not used because no outer 
ear is available on both sides. The patient was not interest-
ed in wearing spectacles; hence, after consulting with the 
patient, a hair band was used, and the patient was asked to 
grow long hairs to make the hair band invisible.

Mohamed et al. (2014) [8] assessed the ear position, 
angulations, visibility, and dimensions using various an-
thropometric points of the face and reference plane in-
dicators according to the different facial forms (ovoid, 
square, tapering, and square-tapering). This helped us to 
find accurately the position of the prosthetic site. Upon 
extraoral examination, our patient has a bilaterally sym-
metrical ovoid to the square form of the face. Hence, we 
used highly significant anthropometric points and land-
marks of ovoid and square facial forms described in the 
study and as discussed in Table 1.

After the positioning, the whipmix articulator was 
used to orient the position and transfer it to the facial 
moulage. This helped us to attach the mechanical reten-
tive aid (hair band) without changing its exact position. 
The limitation of the case is that we used a hair band as 
additional retention for the male patient as he insisted 
on a hair band, which he used periodically. This tech-

nique can be considered for female patients and cannot 
used widely for male patients. Hence, new retentive aids 
should be considered in future studies in male patients.

Conclusion

Leading a life with physical deformity is a stressful and 
depressing experience for the patient as it directly af-
fects their mental, social, and psychological well-being. 
Methods to replace lost body parts have been document-
ed even from ancient times. Although the surgical recon-
struction of the ear is a permanent treatment, it has its 
own limitations and drawbacks. The prosthetic replace-
ment of anatomical parts is an art and science. Prosthesis 
form, coloration, and texture must be as indiscernible as 
possible from the surrounding natural tissue. Besides, 
the orientation of both the ears to the facial form is also 
an important factor to be considered. Hence, this case re-
port shows the conservative and cost-effective prosthetic 
rehabilitation of bilateral artificial auricular prosthesis 
retained by hair band and adhesive and the technique for 
orienting both ears in their natural position.
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Table 1. The anthropometric points and landmarks used for the position and dimensions of the ear

Parameters Anthropometric Points Used 

Length Distance between subnasale to gnathion

Width Inter-alar distance

Angulation Less than the angulation of nose

Position The subaurale of ear lying at the level of subnasale
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