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ABSTRACT

[EISTIEEE Loss of all or part of the ear is one of the significant defects in the head and neck area (regard-
less of the cause) that can result from trauma, cancer, congenital diseases, or surgery to remove benign
tumors. These defects can be reconstructed with the help of surgical procedures or cosmetic prostheses.
However, due to the complex structure of the ear, reconstructive surgery is one of the most challenging
surgeries for plastic surgeons. Choosing between surgical methods and prosthesis use is problematic
for those with a significant lesion and depends on the etiology and the patient’s wishes. If the patient is
a candidate for a silicone ear prosthesis, the most critical challenge is the suspension and ease of using
the prosthesis. The conventional suspension method (unique adhesive) will present several challenges
to the patient. Thus, we report using the implant suspension method for an ear prosthesis in this study.
A 35-years-old male patient with a congenital ear defect and no history of pros-
thesis use was referred to the Dentistry School of Shahid Beheshti University, Tehran City, Iran and was
studied to make an ear prosthesis based on an implant. To make a prosthesis, the general steps were
alginate molding from both healthy and involved parts of the patient, alginate molding from the donor,
positive wax mold making, negative gypsum mold making, silicone casting, and prosthesis attachment
using implants on the patient’s stamp.

ST In this method, we used silicone and implant-based reconstruction of ear defects. An attempt has
been made to provide ease of wearing and removing the prosthesis, proper grip, natural appearance,
and finally, patient satisfaction.

[&TTITELTY In this method, we used silicone and implant-based reconstruction of ear defects. An attempt
has been made to provide ease of wearing and removing the prosthesis, proper grip, natural appear-
ance, and finally, patient satisfaction
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Introduction

rtificial replacement and manufacture of

the jaw and facial prostheses is a combi-

nation of art and science related to ana-

tomical, functional, and aesthetic recon-

struction. These prostheses are used to
reconstruct complete or partial defects of the head and
neck. One of the most important and common defects of
the jaw and face is the ear area.

Ear defects may be congenital or acquired, and acquired
defects arise from a secondary cause. The most common
congenital ear defect is microtia. Microtia is a congenital
deformity of the earlobe that can be unilateral or bilateral
and occurs with a prevalence of 1 in 8000 to 10000 births
[1]. Ear defects for any primary or secondary reason will
make the patient a candidate for an ear prosthesis. Al-
though silicone ear prostheses are one of the methods of
non-invasive cosmetic reconstruction, they present vari-
ous challenges to the patient and prosthetist. Among these
challenges is matching the appearance and maintaining
this prosthesis model on the face. Considering that ear
defects, unlike finger and hand defects, hardly provide
the possibility of suspension from the remaining stump
[2], the choice of their suspension method is one of the
concepts to consider in-ear prostheses [3]. The problem
of suspending extra-oral maxillary prostheses such as ear
prostheses causes patients’ dissatisfaction and decline,
creating the necessity of using a reliable suspension meth-
od. The four main methods for suspending these prosthe-
ses are using adhesive, mechanical, anatomical, and im-
plant [4]. The most reliable method is implant [2], which
creates a suitable holder for the prosthesis and makes it
easier to put on and take off. Also, implants make it possi-
ble to place large prostheses on movable tissue substrates
[5]. As a result, prosthodontists devote all their efforts to
the beauty of the prosthesis by ensuring proper suspen-
sion. The implant method has a high level of support and
maintenance, which increases the patient’s confidence
that the prosthesis will not fall. In this study, according to
the patient’s request and preparation of the stump and the
good condition of the soft tissue of the temporal region,
this method was chosen.

Methods and Results

In this study, the patient was a 35-years-old man with a
congenital ear defect (microtia) without a history of using
a prosthesis, referred to the Faculty of Dentistry of Shahid
Beheshti University to receive a prosthesis. Following the

patient’s request to ensure the prosthesis on the face, the
available suspension methods were evaluated. Due to not
using glasses or having enough stamps, mechanical and
anatomical options were rejected. Also, due to the limita-
tion and the possibility of prosthesis tearing, using the ad-
hesive method was rejected, and thus, the implant method
was chosen among the methods of prosthesis suspension.

In the initial evaluation stage, the patient was examined
regarding his readiness to receive the implant. An assess-
ment of the risk factors of implant suspension, including
excessive skin fat, the presence of extra hair, and exces-
sive sweating of the skin, was performed. After ensur-
ing the absence of any harmful factors, the patient was
referred to a surgeon. In the initial stage of the surgery,
the excess soft tissues were first removed, and after the
soft tissue recovery, the patient was ready for molding
and implant placement (Figure 1). To start the process of
making the prosthesis, the patient’s evaluation stage was
done first. At this stage, the investigations included the
examination of sensitivity, hardness, and softness of the
tissue, healthiness or unhealthiness of the tissue, and the
presence of bleeding, wound, or injury in the ear. One of
the important things in this stage was to evaluate the men-
tal readiness of the patient to receive the prosthesis.

After completing the evaluation process, the patient’s
molding stage was done. It should be noted that the mold-
ing of the temporal area and the remaining tissues were
done before implant placement. Then, after being placed
on the temporal on the plaster mold, the fixture, abutment,
and load were checked many times in terms of position,
direction, and shape. In case of final approval, we allo-
cated some time to improve the soft tissue and control
any possible infections due to the fixture and the embed-
ded base. To continue the process of prosthesis construc-
tion, the prosthetist was given the mold on which all the
implant components (fixture, abutment, and load) were
placed. To mold from the temporal area, we placed a cir-
cular box made of cardboard or wax on the temporal so
that during molding, the material did not spread on the
head and neck. The thickness of the molding material in
the desired area was maintained at an acceptable level.

To prevent substances from entering the ear cavity, we
dipped a cotton ball in Vaseline and placed it in the ear
cavity. Also, we put the patient’s head in a horizontal po-
sition to prevent the material from moving downwards.
It should be noted that alginate was used for all mold-
ings in this study. Alginate is a substance in the form of
a powder that is mixed with water. We used cold water
to combine with alginate to increase the setting time of
alginate and to allocate enough time to the prosthodon-
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Figure 1. Implant placed in the patient’s stump Rehabilitation

tist for more precise molding. After obtaining a smooth
paste of alginate and water, we poured it into the molding
place and waited for the material to form well and harden.
After the alginate hardened, we slowly removed it from
the ear and filled the obtained mold with dental plaster.
Because skin color is different in various pathological
and physiological conditions, the important point in the
stage of making the primary or background color is the
replication of the prosthesis and the skin according to the
texture of the surrounding lines and the color. Also, fac-
tors such as blood vessels and pigments such as melanin
and carotene affect skin color. To prepare the background
color, we separated some RTV silicone and mixed it with
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Figure 3. A sample of a three-piece ear prosthesis mold
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Figure 2. Ear mold made of wax Rehabilitation
derma color, cosmetic color, and oil painting according
to the patient’s skin color. In the three stages, we tried to
make the primary color in an environment with moderate
temperature so that the patient does not feel too hot or
cold. Also, to match the color of the prosthesis with the
patient’s skin as much as possible, we compared the color
in the natural morning light. At the end of this stage, the
background color was slightly lighter than the patient’s
skin. Finally, we achieved the desired match in the sec-
ondary color stage.

Before taking a mold from a similar ear (donor), to rep-
licate the dimensions and sizes of the prosthesis with the
healthy ear as much as possible, we first took an alginate
mold from the healthy side of the patient and filled it with
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Figure 4. Back view of the silicone prosthesis and placement
of the clip and substructure between the silicone
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Figure 5. The final silicone prosthesis after trimming the ex-
cess edges

plaster. Then, taking into consideration the dimensions
and appearance of this mold, we tried to choose a person
with similar ears among the patient’s relatives or other
available individuals. Molding of the donor was done
using alginate and the same method of stamp molding.
Nevertheless, at this stage, we coated the donor mold with
a thin wax layer covering the entire inner surface. In the
stage of wax correction, we placed the implant compo-
nents under the donor wax and placed its protrusion in the
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Figure 7. The final silicone prosthesis after secondary coloring
placed on the patient’s stump with the help of implant suspen-
sion.
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Figure 6. Silicone prosthesis removed from the three-pieces
plaster mold

posterior part of the temporal area so that it looks beau-
tiful and natural from the anterior view (Figure 2). The
other components of the implant, including the clip and
the substructure, were placed completely under the wax
so that they could be placed between the silicone during
the silicone casting stage and connect the prosthesis to the
load attached to the temporal. To make the final mold, we
used plaster and made a three-piece mold in the muffle.
The purpose of dividing the mold into several pieces was
that the silicone would not be torn or damaged during the
removal of the prosthesis and that the prosthesis could be
easily removed from the mold. To drain the wax, we put
the plaster mold in boiling water and separated its three
pieces (Figure 3). Then we mixed the painted silicone
in the previous steps with a hardener, poured it into the
mold, and closed the mold with a tight clip. It should be
noted that the implant parts (fixture, abutment, and load)
are isolated, and only the clip and substructure are placed
between the silicone (Figure 4). After 24 hours, we sepa-
rated the three pieces from each other. We removed the
prosthesis from the mold and trimmed the extra edges
(Figures 5 and 6). We used oil paint for secondary color-
ing. In this way, in the presence of the patient and follow-
ing his skin color, we mixed the appropriate color with
silicone glue, and with the help of a sponge or brush, we
drew a very delicate painting on the prosthesis. Finally,
we considered 24 hours as resting time for the prosthesis
to dry and better blend the colors (Figure 7). In the last
stage, the final prosthesis was evaluated in terms of shape,
color, size, placement, placement angle, and appropriate
suspension on the patient’s face. For this purpose, the dis-
tance of the helix to the ear canal, to the tragus, and to the
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temporal bone were compared on both the healthy and
prosthetic sides of the patient. Finally, the angle between
the line passing through the ear canal and the line that con-
nects the helix to the ear canal was also compared on both
healthy and prosthetic sides. After correcting the defects,
the silicone prosthesis was delivered to the patient for use.

Discussion

The replacement of extra-oral tissues is very challeng-
ing due to the many effects on beauty and appearance,
and the reconstruction of the external ear prosthesis as an
extra-oral tissue is one of the most valuable results in this
profession. Prosthetic rehabilitation offers one of the fast-
est ways to restore the appearance of the face to normal
or close to normal, and compared to other methods, it will
take the least amount of time and money for the patient; in
addition to the fact that this method does not involve the
risk of surgery. However, for a better fit of the prosthesis
on the face, an initial surgery should be performed on the
damaged area in some people.

While providing jaw and facial prostheses, a prosthetist
should pay attention to the fact that every patient comes to
medical centers with special and unique problems having
different characteristics, advantages, and disadvantages
that can be done in their special ways. Therefore, special-
ists should always search for new treatment methods ac-
ceptable to patients and prosthetists. One of the common
needs and challenges faced by this group of patients is to
achieve the desired appearance while using the prosthesis
comfortably. As Dahl pointed out in his article, achiev-
ing an ideal facial prosthesis depends on stability, support,
and suspension [3]. Suspension is one of the most impor-
tant concepts in extraoral facial prostheses.

There are different types of suspension methods that are
traditionally used to keep ear prostheses in place. One of
the common methods is the adhesive method, with certain
disadvantages because removing the glue from the surface
of the skin can damage the edges of the prosthesis. In ad-
dition, the adhesive method may lead to the accumulation
of microbes and possible subsequent infection. The use
of implants for extra-oral prostheses such as ears is con-
sidered one of the best suspension methods with a high
retention ability that improves the appearance [6]. Osseo-
integration is a phenomenon in which, after inserting a
titanium implant screw into the bone, the bone grows on
it and fuses to the implant. Implant placement surgery for
prosthesis suspension is one of the low-risk methods with
minimal risk of failure and very few complications after
the operation. Of course, surgeons prescribe implants
when it is difficult to place the prosthesis on the face [7].

October 2022. Vol 23. Num 3

The use of implants can have advantages such as easiness
and safety, suspension, eliminating the problems of using
glue, and easiness in probing the wax sample.

One of the most important advantages of implant sus-
pension is maintaining a thin edge around the prosthesis.
Since the need to use adhesives is eliminated with the help
of implant suspension, the edges of the prosthesis are not
damaged due to repeated gluing and cutting. This issue
allows the prosthodontist to make the edges of the pros-
thesis thinner; but also increases the prosthesis’s lifespan
despite the delicacy and thinness of the edges. Also, the
skin and mucous membranes are less exposed to abrasion
damage caused by mechanical suspension and chemical
damage caused by glue suspension. As mentioned, using
old suspension methods such as adhesives can cause al-
lergic and inflammatory reactions to the skin and tissue of
the stamp. Although implant suspension does not cause
allergic and inflammatory reactions in patients’ skin, the
patient’s stump skin needs daily examination and care in
implant suspension, like other suspension methods [8]. It
should be noted that despite the clear advantages of this
suspension method, its use is difficult for people who
have lost a part of their ear because prosthodontists must
remove the rest of a person’s ear with the help of surgery
first and then place the implant to make the prosthesis sus-
pended. This problem can make the surgical procedure
more difficult and reduce the probability of success af-
ter the surgery. When the lesion area, the place where the
prosthesis should be placed, is hairy or the patient’s skin is
very oily with high skin perspiration, the implant method
will not work efficiently [6]. Also, one of the differences
in the use of implants is related to people who use radia-
tion therapy to complete their treatment. Because after
radiation therapy, the bone is exposed to damage due to
demineralization, decreased vascularity, and fibrosis, the
suspension of the implant can increase the risk of bone
fracture in these people [9].

In summary, choosing a suspension method to fix a
pink maxillary prosthesis requires examining the patient’s
medical history, current medical care, and preferences
and expectations regarding the final prosthesis. If, after
the necessary investigations, the patient is a candidate for
using the implant method, the smart choice of this method
by the prosthodontist can meet many of the patient’s ex-
pectations in terms of appearance and ease of wearing and
removing.
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Conclusion

The problem of suspending large prostheses and the
decline of the prosthesis in extra-oral maxillofacial pros-
theses by the patient necessitates the use of implants. In
prosthetic suspension, the implant allows the placing of
large prostheses on movable tissue substrates. As a result,
prosthodontists spend all their efforts on the beauty of the
prosthesis. In this study, after using the prosthesis, the pa-
tient expressed his satisfaction with the shape, color, size,
placement, placement angle, ease of wearing and remov-
ing the prosthesis, and good grip. The use of prostheses
with implant suspension can be considered a simple and
appropriate alternative to surgical reconstruction and a gold
standard in rehabilitating people with large ear defects.
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6. Demineralization
7. Decrease vascularity
8. Fibrosis
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