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ABSTRACT

EI9TETE The complete or partial absence of the eye and its surrounding structures is one of the most
important defects in the facial area, which can occur for various reasons, including trauma, cancer, con-
genital diseases, or surgeries related to benign and malignant tumors. These defects have a significant
impact on the quality of life of patients, both functionally and aesthetically. Reconstruction of this area
can be done through surgical methods or the use of silicone prostheses. Due to the complexity of the
orbital structures, their reconstruction, especially with surgical methods, is one of the main challenges
in the field of facial reconstruction. The choice between surgery and prosthesis depends on the lesion
and the patient’s condition and wishes. This article reviews the fabrication and use of orbital silicone
prostheses, while also discussing the benefits and challenges of these procedures.

In this study, a 60-year-old woman with an orbital defect and no history of re-
ceiving a prosthesis was referred. All stages of evaluation, impression, and retention method selection
were performed on the patient. A suitable donor was selected to obtain the orbital wax pattern, and an
impression was taken from the donor. The wax-up, ocular placement, impression-making, and staining
steps were completed, and the final prosthesis was made.

[{EENTE In this method, the detailed steps of the work, the required points, and the challenges of con-
struction were discussed. These points, by mentioning them in detail, can be introduced as a method for
reconstructing other defects. Finally, the final prosthesis was made with silicone and acrylic.

[@TEIER The final prosthesis was fabricated with an emphasis on maintaining a natural appearance,

Received: 25 May 2025 lightness, use of appropriate materials, and retention method. The patient was satisfied with the ease of
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Introduction

rbital defects, whether due to congenital

diseases, trauma, or surgical complica-

tions, can significantly affect patients’

quality of life. In addition to their func-

tional impact on vision and facial struc-
ture, these defects also have considerable psychological
and social consequences, often leading to reduced self-
confidence and social isolation [1].

One of the effective solutions for compensating these
defects is the use of orbital prostheses, whose primary
goal is to restore the natural appearance of the face and
improve the psychological well-being of patients. Stud-
ies have shown that silicone prostheses can help im-
prove patients’ self-confidence and sense of satisfaction,
as well as facilitate the return to social activities [2, 3].

In addition to aesthetic aspects, reconstruction of or-
bital defects using prostheses can improve quality of life
both functionally and cosmetically. One of these meth-
ods involves the design and manufacture of prostheses
using technologies such as 3D modeling, which provide
high precision in reconstructing anatomical details [4].
However, the high cost of these designs and the unavail-
ability of such technologies in many countries multiply
the need to provide simple and accessible methods for
manufacturing maxillofacial prostheses. In prosthetic
studies, especially those involving maxillofacial pros-
theses, methods are typically presented in a case-based
and technical manner, describing and introducing a spe-
cific fabrication technique. In a study on a patient with
a partial ear defect, the prosthesis was fabricated using
the self-suspension method. An important point in this
article was the preservation of the remaining organ that
was removed in the surgical procedure, and another was
the introduction of a new method of suspending ear
prostheses [5].

Given the importance of this issue, the present study
focuses on the design and fabrication of an orbital pros-
thesis that not only restores the natural appearance of
patients but can also play a significant role in improving
their psychological well-being and functional perfor-
mance. This study aims to provide a simple and com-
prehensive solution for orbital reconstruction using ac-
cessible methods and materials, while also evaluating its
positive effects on patients’ self-confidence and quality
of life. Considering the novelty of topics related to max-
illofacial prostheses, the introduction of required materi-
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als, fabrication tools, impression techniques, mold-mak-
ing, casting materials, and various suspension methods
can serve as a valuable contribution in presenting one of
the fabrication techniques to the clinical and therapeutic
community.

Materials and Methods

In this study, a 60-year-old woman with an orbital
defect and no history of receiving a prosthesis was re-
ferred. To begin the process of fabricating the orbital
prosthesis, the first step was patient evaluation. At this
stage, examinations included assessment of the sensitiv-
ity, stiffness, and softness of the healthy or unhealthy
tissue, and the presence of bleeding, wounds, or injuries
in the orbital area (Figure 1). One of the important as-
pects of this stage was evaluating the patient’s psycho-
logical readiness to receive a prosthesis. Different reten-
tion methods were explained to the patient. Given the
patient’s reluctance to undergo reoperation and implant
placement, his reluctance to use adhesives, and the fact
that she wore glasses, a combined mechanical and ana-
tomical retention method was selected [5].

The second stage was the fabrication of the primary
or base color. Matching the skin, considering the tissue,
surrounding lines, and color, is a very difficult task. Skin
color varies under different pathological and physiologi-
cal conditions, and it also depends on factors such as
blood vessels and the presence of pigments like melanin
and carotene.

After completing the evaluation stages, an impression
of the patient was taken (Figure 2). Molding was per-
formed of both the healthy and defective orbital areas,
as well as the surrounding regions, including the eyelids
and the remaining soft tissue, to ensure precise adapta-
tion of the prosthesis. At this stage, a precise mold of
the orbital area was prepared using suitable impression
materials such as alginate (Iranian Chromogel alginate).
For facial impression, the patient’s face must be com-
pletely horizontal, and a tray is used to hold the alginate
in place. Eyelashes and eyebrows are isolated with Vase-
line. The alginate is mixed with cold water and placed
into the tray. To support the volume of the alginate, piec-
es of plaster bandage are applied on top. The alginate is
ready for removal after 5 minutes.

The third stage involves molding the affected side. The
most important rule when taking an impression of the
damaged area is to prevent compression or displacement
of the tissues. Any distortion during the molding process
will result in an inaccurate mold, and ultimately, a pros-
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Figure 1. Evaluation of the defect area Rehabilitation

thesis that does not fit the patient properly. Factors that
cause these distortions include: Rotation of the neck dur-
ing molding, Heaviness of the molding material, Shrink-
age of the impression material.

By considering the above points, errors during the
molding process can be minimized. Alginate comes in
powder form and must be mixed with cold water (Fig-
ure 3). After the alginate becomes stiff, it is carefully
removed from the defect. A Gypsum plaster was used to
fill the space in the orbital area (Figure 4).

After preparing the initial mold, necessary modifica-
tions were made to the plaster mold in the orbital area to
ensure its accuracy and precise adaptation to the targeted
region. Then, in the lower section, layers of wax were
gradually added to shape the final form of the eyelids
and other soft tissue structures of the eye region (Figure
5).

In the next stage, the prosthetic eye was positioned,
and layers of wax were added to reconstruct the eyelids
and achieve the precise shape of the orbital area. This
step was performed to ensure an accurate fit between the
prosthesis and the patient’s anatomy (Figure 6).

Archives of

Rehabilitation
Figure 3. Preparation of the alginate mold for creating the

plaster cast
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Figure 2. Facial impression Rehabilitation

The final form of the prosthesis was then carefully
completed, paying attention to details such as the eye-
lids and soft tissue features (Figure 7). Next, the final
molding of the prosthesis and the prosthetic eye (Ac-
ropars heat-cured acrylic) was performed, and the eye
was fixed in place to prepare for the subsequent stages
(Figure 7).

For precise placement of the ocular, the distance from
the pupil of the healthy side to the nasal bridge line was
measured using a digital PD meter, and the ocular piece
was placed on the prosthetic side between the wax lay-
ers. The next stage, after completing the wax modeling,
is the final molding. Depending on the scope of the work
and the complexities of the amputated area, two-, three-,
or four-part molds are prepared to prevent tearing of
the silicone during removal. For this reason, a two-part
mold is first created. The additional parts of the mold are
then made using plaster (Figure 8).
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Figure 4. Modifying the plaster cast and creating a gap be-
tween the prosthesis and the tissue
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Figure 5. Wax mold from the donor site Rehabilitation

The excess wax was then removed from the mold using
boiling water, preparing the mold for silicone pouring.

For the fabrication of the final prosthesis, RTV sili-
cone (RTV2 silicones with a hardness of 10 or 20) was
mixed with an appropriate color. This mixture was
blended with cosmetic and oil-based colors to achieve
the best match with the patient’s skin tone. During this
stage, color matching was checked under natural light
to ensure a natural appearance of the final prosthesis.
For secondary coloring, oil-based paints were used; in
the presence of the patient, the selected color was mixed
with silicone adhesive and applied to the prosthesis us-
ing a sponge or fine brush. Finally, the prosthesis was
allowed to rest for 24 hours to dry and for better color
integration (Figure 9).

In the final stage, the prosthesis was evaluated on the
patient’s face for shape, color, size, placement, angula-
tion, and proper suspension. After making the necessary
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Figure 7. Fixation of the ocular component before molding
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Figure 6. Modification of the wax mold according to the ap-
pearance of the healthy side

corrections and adjustments, the silicone prosthesis was
delivered to the patient for use (Figure 10).

Discussion

Prosthetic rehabilitation offers the fastest method of
restoring facial aesthetics to a normal or near-normal
appearance, requiring the least time and cost for the
patient. In addition, this method does not involve the
surgical risk, except in cases where an initial surgical
procedure on the affected area is necessary to achieve a
better prosthesis fit on the face [6].

Recent studies emphasize the importance of orbital re-
construction using silicone prostheses. These methods
not only provide patients with a more natural appearance
but also play a key role in restoring self-confidence and
improving their quality of life. For example, the use of
silicone prostheses and craniofacial implants has shown
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Figure 8. Fabrication of a two-part mold and preparation for
silicone injection
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Figure 9. Secondary coloring and preparation of the prosthesi

significant positive effects in enhancing social function-
ing and reducing patients’ psychological anxiety [7].

Orbital prostheses are recognized as an effective solu-
tion for restoring appearance and improving the quality
of life in patients with orbital defects. This method plays
a significant role in helping patients return to their so-
cial lives by providing a natural appearance, increasing
self-confidence, and mitigating negative psychological
effects. With a focus on precise design and high-quality
materials, lightweight, aesthetic, and comfortable pros-
theses can be offered that achieve desirable results with-
out the need for complex interventions. Attention to the
individual needs of each patient during the fabrication
process is the key to the success of this method [8]. We
must consider that each patient consults a prosthetist
with unique and individual problems; however, during
the fabrication of the prosthesis, it is essential to con-
sider many of the aforementioned factors. The selection
of a suspension system for such patients should be made
in a way that addresses their problem while remaining
easy to use.

Studies on patients who have undergone orbital sur-
gery show that reconstruction with prostheses can sig-
nificantly reduce depression and anxiety, while improv-
ing their quality of life [9].

Description of the constructed prosthesis

As mentioned, an impression is taken from the pa-
tient’s orbital region, and following the described steps,
the prosthesis is fabricated. However, to achieve an ideal
facial prosthesis, three essential principles must be ob-
served: the use of a simple and comfortable suspension
system, a natural appearance of the prosthesis, and en-
suring its durability [2].

Winter 2026. Vol 26. Num 4

Archives of

Figure 10. Final fit of the prosthesis Rehabilitation

Use of a simple and comfortable suspension system

The first key factor for achieving an ideal facial pros-
thesis is the use of an appropriate retention method to
ensure that the prosthesis is positioned correctly and is
easy to use. Attention to this point is highly important
during prosthesis fabrication and should be the first fac-
tor considered before starting any work on a maxillofa-
cial prosthesis.

When selecting a suspension method, the prosthesis
should be easy to use, simple to wear and remove, cause
no skin sensitivity, and preserve the remaining tissues.
Achieving proper retention also requires careful consid-
eration of the prosthesis’s weight, size, and the position
of the outer contour lines of the affected area. The over-
all weight of the prosthesis is determined by the material
used in its fabrication. However, the modeling and wax-
up stages should be performed in a way that minimizes
material usage, resulting in a lighter prosthesis with bet-
ter suspension. The size of the prosthesis also depends
on the type of suspension method chosen for it.

Natural appearance of the prosthesis

The second factor we considered for achieving an
ideal prosthesis was its natural appearance. However,
to achieve the best aesthetic outcome, two fundamental
principles must be observed: form and color.

Form

The most important principle in the appearance of a
prosthesis is that its physical and anatomical shape is
accurate. During the wax modeling stage, this principle
must be given significant attention, ensuring that all ana-
tomical structures are clearly represented.

Color

Color, like form, is one of the most important factors
in making a prosthesis appear natural. The color used
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on the prosthesis should be similar to the patient’s skin.
Therefore, one of the key criteria for judging the qual-
ity of a prosthesis is its color. To achieve a prosthesis
that appears lifelike and natural, we must put the factors
mentioned above at the forefront of our work, and the
correct color selection is a crucial part of this process.
The colors we used for this purpose included cosmetic
colors from Dermacolor and oil paints commonly used
by artists. For the oil paints, we used three primary col-
ors: red, blue, and green.

Conclusion

The advantages of this prosthesis fabrication method
include rapid production and reduced prosthetic treat-
ment time, ease of use with simple insertion and remov-
al, no skin sensitivity, increased prosthesis longevity,
lower cost, and ultimately, reduced psychological dis-
tress and restoration of appearance.

Nevertheless, it is worth noting that the methods pre-
sented in this study and the related articles are consid-
ered alongside other approaches. Ultimately, as previ-
ously mentioned, numerous factors, resources, and
conditions influence the prosthetist’s choice of fabrica-
tion method [5].
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