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A b s t r ac t
Auricular defects in human beings result from congenital malformations, acquired from trauma or surgical resection of associated tumors and
usually lack hard or soft tissue undercuts. The prostheses are retained with various chemical and mechanical aids such as skin adhesives, spectacles,
and implants. Craniofacial titanium implants offer benefits such as absence of allergic skin reactions, produced with the other retentive aids
in the form of skin adhesives. The most common problems associated with extraoral maxillofacial implants is peri-implantitis and soft tissue
reactions such as contact dermatitis at the implant site which are further aggravated by the presence and continuous growth of hair follicles
in the temporal region. Difficulty in hygiene maintenance at the implant site results in serious soft tissue complications difficult to manage.
The case report presents the rehabilitation of an auricular defect that exhibited chronic dermatitis at the implant site, with silicone auricular
prosthesis using custom fabricated abutments along with bar and clip assembly. This resulted in improved parallelism between abutments and
provided a self-cleansing area below the bar assembly.
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B ac kg r o u n d
Facial structures such as eyes and ears provide bilateral symmetry and
maintain the facial form of an individual. Loss of facial structures can
be due to congenital or acquired defects and results in psychological
impact on the individual as well.1,2 Maxillofacial prosthodontist plays
an important role in rehabilitation. The challenges in rehabilitation
of an auricular defect include difficulty in matching with the
contralateral side due to its anatomical and structural configuration
and retention.3 Various retentive aids such as anatomical undercuts,
adhesives, spectacles, and implants have been used.4 Craniofacial
implants have been used as contemporary mode of retention which
enhance the retention, stability of the prosthesis, along with social and
psychological upliftment of the individual.5 Craniofacial implants are
usually 3–4 mm in length and 5–6 mm in diameter.6 Initial stabilization
and additional surface area for stabilization is provided by flange at
the upper end of the implant. Two to three implants are used to aid
in fabrication of bar-retained prosthesis. The most common problem
with implant-retained auricular prosthesis is contact dermatitis, which
ranges from redness to a granuloma at the site of contact between
implant abutments and bar with skin in the temporal region.7

Case Description
A 28-year-old female patient was referred from department of plastic
and reconstructive surgery to the department of prosthodontics
with chief complaint of missing left ear prosthesis (Fig. 1). History
revealed surgically excision of the congenital rudimentary auricle
9 years back and prosthetic rehabilitation with an implant (three
implants) retained bar supported auricular prosthesis that was
replaced three times in past due to distortion and degradation.
Extraoral examination revealed three implants connected with
bar in the temporal region and contact dermatitis in the peri-implant
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area and beneath the bar due to poor hygiene maintenance (Fig. 2).
Computed tomography (CT) Scan also revealed stable osseointegrated
implants in the temporal region (Fig. 3). Topical antimicrobial agents
were prescribed but did not produce any positive healing response.
Implant abutments and bar were removed by sectioning and
debridement done by irrigation using an antiseptic solution. Topical
antibiotic and steroid ointment (Soframycin and triamcinolone 0.1%)
were prescribed and hygiene instructions were given. Custom made
healing caps were placed to allow healing (Fig. 4).

Fabrication of Custom Made Abutments and Bar
Assembly
Two weeks after healing, treatment plan was formulated to fabricate
implant retained silicone auricular prosthesis using customized
abutments for three implants to be connected by a custom made
bar. Universal transfer copings were attached to the implants to
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delineate the orientation of implants (Fig. 5). The copings were
picked up in the impression to record spatial orientation of implants
within the bone. Cast was fabricated using type IV die stone (Elite
Stone, Zhermack, Germany) with the transfer copings in place.
Abutment patterns were fabricated using pattern resin (GC America)

and try in done. Patterns were invested, cast, and custom cast metal
abutments finished and screwed on the implants (Fig. 6). Upper end
of abutments were blocked and a bar (2 mm) was custom fabricated
using pattern resin connecting all three implants (Fig. 7). The bar
pattern was invested, cast, finished, and finished by electrolytic

Fig. 1: Preoperative frontal view

Fig. 4: Placement of custom fabricated healing caps

Fig. 2: Contact dermatitis around craniofacial implant abutments

Fig. 3: CT scan showing 3 osseointegrated implants in temporal region

Fig. 5: Placement of universal transfer copings

Fig. 6: Customization of abutments
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polishing for hygiene maintenance. Metal bar was luted over cast
abutments using Zinc phosphate (HY Bond, SHOFU, USA) luting
agent. Two clip attachments (CEKA, Preciline) were placed on the
bar and undercuts below the bar were blocked out with carding
wax (Fig. 8).

Final Impression
Final impression was made in a single step multiple mix technique
using polyvinylsiloxane (Elite HD+, Zhermack, Germany) impression
material (putty and light body) (Fig. 9). Clips placed on the bar
were picked up in the impression, removed before pouring the
impression and cast fabricated with type IV die stone. An acrylic
shim was fabricated on the cast to support the silicone prosthesis
and retention of clip attachments on its tissue surface.

reversed, mirror image created and positioned on the defect side.
Bilateral symmetry was ascertained by evaluating and comparing
the distances from lateral canthus. The reconstructed virtual image
was extracted in ”.stl” format and printed using stereolithography
(SLA) 3D printer. A prototype model of the left auricular prosthesis
was obtained, duplicated in polyvinyl duplicating material (Elite
HD+, Zhermack, Germany) and wax pattern was obtained using
modeling wax (Fig. 10).

Fabrication of Silicone Auricular Prosthesis

Artec Space spider 3-dimensional (3D) scanning system (Artec
3D, Luxembourg) was used for data acquisition by scanning the
patients’ Right auricle (normal side). 3D model was reconstructed by
merging all the scans from different angles and were saved in STL
format with Osto3D (COEP, Pune, India) software. The 3D model was

The wax pattern obtained was attached on the acrylic shim
simulating the auricle of contralateral side and try in done to
check orientation of prosthesis. Wax pattern was flasked, dewaxed,
shade matching done, and RTV (Technovent Platinum) silicone
was packed with acrylic shim in place and vulcanized overnight.
Prosthesis was retrieved with the acrylic shim and checked for
its fit on implant supported bar. Clip attachments were placed
on the bar and picked up in acrylic shim using autopolymerizing
acrylic resin. Excess resin was removed and finished prosthesis
was delivered (Fig. 11). Instructions were given for mechanical
debridement with a soft toothbrush or interdental brush along
with irrigation using warm soap water and 2% hydrogen peroxide.8

Fig. 7: Customization of bar with pattern resin

Fig. 9: Impression making in customized impression tray

Fig. 8: Luting of customized metallic bar and placement of clips for
impression making

Fig. 10: RP Model

Rapid Prototyping (RP) Model and Wax Pattern
Fabrication
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is an important determinant for soft tissue reaction that can be
minimized by careful thinning of the skin flap during the surgery.
An implant-retained auricular prosthesis can improve the quality
of life due to improved retention and marked improvement in
appearance. Custom made implant abutments and bar framework
conforming to the inter-implant space and distance below the bar
along with hygiene maintenance resulted in intimate seal around the
peri-implant epithelial tissue resulting in healthy peri-implant abutment
site. The rehabilitation customized in its true sense (abutments, bar
framework & silicone prosthesis) produced optimum levels of patient
comfort, satisfaction, and an overall improved quality of life.
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Fig. 11: Prosthesis in situ

Discussion
Auricular defects in humans can be congenital or acquired. Incidence
of congenital microtia is 1 in 10,000 individuals.9 Rehabilitation of such
craniofacial defects requires multidisciplinary management.10 After
reconstructive surgery, retention of the auricular prosthesis is a
challenge and the options available are the use of adhesives, undercuts
and implants. Adhesives result in allergic reactions, pain during
removal, damage at margins of the prosthesis, and loss of retentive.11
Solitary and grouped craniofacial implants are being used as
a retentive aids after the pioneer work done by Prof Per Ingvar
Branemark.12 Wolfaordt and Tjellstorm recommended two implants
at inter-implant distance of 15 mm for retention for an auricular
prosthesis.13
Bar and clip or magnets can be used to support the auricular
prosthesis.14 Bar and clip allows cantilever of less than 10 mm and
shows high retention but difficulty in hygiene maintenance at
implant site. Implants exhibit advantages in terms of high level
of predictability, enhanced retention and alleviates the problems
associated with adhesives.15 But implants also warrant improved
surgical expertise and high level of hygiene maintenance protocol and
increase the overall treatment duration. Lack of hygiene maintenance
at the site of implant placement can lead to peri-implantitis and other
soft tissue reactions that are difficult to manage.16
Reverse mapping also known as reverse engineering or mirror
imaging is a technique in which missing structures are replaced
digitally using the mirror image of contralateral unaffected side.
Morphology of the unaffected side is reversed against the facial
midline, which result in achieving an optical anatomy and same
morphological measurements of the missing structures. The
advantages of this technique over conventional technique of model
fabrication is that it is much simpler and less time consuming.17
Rapid prototyping is a computer-aided manufacturing
technique. It refers to a technology in which models are fabricated
mechanically based on graphical data. It can be additive or
subtractive, out of these additive is most widely used.18 Various
commonly used additive technologies are Fused Deposition
Modelling, Selective Laser Sintering, Steriolithography and Multijet
Modelling. Once 3D data is obtained using extraoral scanners or CT
scan and is subjected to printing to fabricate a model.
Peri-implant soft tissue reactions vary from: 0, no irritation;
1, slight redness; 2, red and moist tissue; 3, granulation, red and
moist tissue; 4, infection.19 The thickness of the peri-implant tissues
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