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Rehabilitation of orbital cavity after orbital exenteration 
using polymethyl methacrylate orbital prosthesis
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INTRODUCTION

The loss of  an eye is a traumatic event, and the disfigurement 
associated with it causes considerable physical and emotional 
disturbances. There are three different surgical procedures 
for removal of  an eye and its varying contents viz., orbital 
evisceration, enucleation, and exenteration.[1] Orbital 
exenteration is the most radical procedure, which involves 
removal of  the contents of  the orbit. Common indications 
for exenteration include neoplasms such as squamous cell 
carcinoma, melanoma, painful or disfiguring blind eye, and 

infection trauma.[2] Ablative surgical procedure incurs major 
financial burden, and hence the patient may seek a prosthetic 
treatment that is economical. An orbital prosthesis or artificial 
eye presents a feasible and practical alternative when esthetic 
and functional demands are beyond the capacity of  local 
reconstructive efforts.[3] This clinical report presents the 
prosthetic rehabilitation of two male patients with carcinoma of  
the eye with a custom made polymethyl methacrylate (PMMA) 
orbital prosthesis after exenteration.

Squamous cell carcinoma of the eyelid is the second most common malignant neoplasm of the eye with the 
incidence of 0.09 and 2.42 cases/100 000 people. Orbital invasion is a rare complication but, if recognized 
early, can be treated effectively with exenteration. Although with advancements in technology such as 
computer-aided design and computer-aided manufacturing, material science, and retentive methods like 
implants, orbital prosthesis with stock ocular prosthesis made of methyl methacrylate retained by anatomic 
undercuts is quiet effective and should not be overlooked and forgotten. This clinical report describes 
prosthetic rehabilitation of two male patients with polymethyl methacrylate resin orbital prosthesis after 
orbital exenteration, for squamous cell carcinoma of the upper eyelid. The orbital prosthesis was sufficiently 
retained by hard and soft tissue undercuts without any complications. The patients using the prosthesis 
are quite satisfied with the cosmetic results and felt comfortable attending the social events.
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CASE REPORTS

Case 1
A 91‑year‑old male patient, presented with the loss of  the left 
eye [Figure 1] after orbital exenteration due to squamous cell 
carcinoma of  left upper eyelid. At the time of  tumor resection, 
the orbit was lined with a split‑thickness skin graft taken from 
the thigh. The patient did not receive pre‑ or post‑operative 
radiation treatment.

During the examination, the patient was concerned with 
his facial disfigurement and wanted an acceptable solution 
as early as possible. Various prosthetic treatment modalities 
ranging from acrylic resin orbital prosthesis to implant 
retained silicone prostheses were explained and discussed 
with the patient. Due to socioeconomic reasons, the patient 
chose orbital prosthesis made of  acrylic resin. The fabrication 
of  PMMA resin orbital prosthesis was planned, and it was 
decided to use available anatomic undercuts to retain the 
prosthesis.

Procedure
The patient was draped, and petroleum jelly was applied to the 
patient’s eyebrows. An impression of  the defect and adjacent 
tissues was made using a putty consistency polyvinyl siloxane 
[Figure 2]. After pouring the cast in type III dental stone, 
orbital wax pattern was hand sculpted in a circumferential 

design adapting it to the perimeter of  the defect with No. 2 
dental modeling wax based on reversion of  anthropometric 
landmarks and measurements taken from contralateral side.

The color of  iris and sclera was matched with the adjacent eye; 
the selected artificial stock eye was adjusted in size. Correct 
position of  the iris was also ensured by measuring the distance 
from facial midline and pupillary light reflex in the good eye 
and duplicating this measurement for the prosthesis. Moreover, 
different aids were used in aligning the artificial eye, after which 
it was positioned in the defect [Figure 3].

A trial of  waxed prosthesis [Figure 4] was done using anatomic 
landmarks as a reference and was approved by the patient. Tissue 
texture and relevant contours were evaluated on the patients’ 
face. The final impression of  the wax pattern was made with 
light body consistency polyvinyl siloxane [Figure 5] to get the 
maximum adaptation with the underlying tissue and available 
undercuts.

The wax prosthesis was then invested [Figure 6], and the 
mold was prepared. After wax elimination, the prosthesis was 
processed using a clear PMMA resin material. Intrinsic coloring 
was done using an acrylic based paint, to match the skin color 

Figure 1: Frontal view of case 1 with left orbital defect

Figure 2: Impression making of defect 

Figure 3: Vertical marks placed on forehead for orienting pupil in prosthesis Figure 4: Try-in of orbital wax pattern with ocular component
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around the patient’s defect. Curing was carried out. The resin 
prosthesis was retrieved, finished, and polished.

The prosthesis was evaluated in the patient face. Extrinsic 
coloration was done to further match with the skin tone of  
the patient and was made water‑resistant by painting it with 
a monopoly. The eyeglasses were used to hide and mask the 
junction of  the borders of  the prosthesis with the surrounding 
areas. The prosthesis was then delivered [Figure 7].

The placement of  the prosthesis was demonstrated to the 
patients and was then delivered.

Instructions regarding care and use were given to the patient. 
The first postinsertion visit was scheduled on the next day to 
ensure the health of  tissues and to relieve the prosthesis for 
pressure areas in the tissues.

Case 2
A 62 years male lost his left eye due to squamous cell 
carcinoma of  the left upper eyelid [Figure 8a]. The orbit was 
lined with a split‑thickness skin graft taken from thigh after 
orbital exenteration. He did not receive pre‑ or post‑operative 
radiation treatment. During the examination, the patient was 
dissatisfied with his appearance. Various prosthetic treatment 
options were suggested and discussed with the patient. He 
chose PMMA orbital prosthesis. Prosthetic rehabilitation was 
done following the same line of  treatment as in case 1 and 
PMMA resin orbital prosthesis using stock ocular prosthesis 
was delivered [Figure 8b]. The available anatomic undercuts 
were used to retain the prosthesis.

At follow‑up evaluation after 4 weeks, both patients were 
satisfied with the cosmetic results and felt comfortable 
attending social events with an orbital prosthesis. Patients were 
then asked to come for recall visit every 3 months for evaluation 
and observation of  any recurrence.

DISCUSSION

The fabrication of orbital prosthesis is delicate and complicated 
due to the fact that the orbital prosthesis contains within it a 
separate ocular prosthesis, which must be correctly matched to 
the remaining eye in size and contour, and positioned exactly 
in three‑dimensional space to simulate the correct gaze and 
interlid opening. An orbital prosthesis should be aesthetic, 
long‑lasting, lightweight, inexpensive, and most importantly 
retentive. Choice of  retentive aid and material depend upon 
the size and type of  defect, patient’s esthetic demands, their 
lifestyle, financial condition, etc.

Computer‑aided design and computer‑aided manufacturing 

Figure 5: Final impression of wax pattern with light bodied silicone 
impression material

Figure 6: Invested waxed prosthesis

Figure 7: Frontal view of case 1 with left orbital prosthesis and 
eyeglasses

Figure 8: (a) Case 2 with left orbital defect , (b) case 2 with orbital 
prosthesis and eyeglasses

b
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method has been used to create negative mould on which orbital 
prosthesis has been made.[4] This method may be advantageous as 
more effective and simpler approach to measuring and evaluating 
the position of  the iris and pupil than the conventional method 
but the main disadvantage of  this method is that it requires 
special setup, armamentarium, and is costly.

The orbital prosthesis can be made from a variety of  materials 
such as PMMA resin, polyurethane elastomer, silicone 
elastomer, or urethane‑backed medical grade silicone.[5] In our 
case report of  two cases, owing to socioeconomic constraint, 
PMMA resin was used for making orbital prosthesis. The 
advantages of  this prosthesis are that it is noninvasive, tissue 
tolerant, aesthetic, comfortable to use, and easy to fabricate 
and clean. However, PMMA resin is more rigid and lacks 
translucency when compared with silicones. The color stability 
of  PMMA resin can be increased by using monopoly[6] as 
a photoprotective agent on the top layer of  the prostheses. 
Monopoly is a syrup of  PMMA that was made by combining 
10 parts of  type I class I heat curing acrylic resin monomer to 
1 part of  the type I class I clear acrylic resin polymer by weight. 
The monomer is poured into a glass beaker and placed in a pan 
of  boiling water. When the monomer is warm, the polymer is 
shifted slowly into monomer while it is stirred continuously 
with a glass rod. After 10 min, the solution obtains the 
viscosity of  light oil. After the monopoly has cooled to room 
temperature, it is poured in a dark glass bottle and refrigerated. 
It is also available commercially.

The graft placed at the time of  surgery provides a stable tissue 
base for support of  prostheses, retention by tolerating the tissue 
adhesives and helps in maintaining hygiene.[7] In addition with 
the graft there is better adaptation of  the margins of  resin 
prostheses to the defect.

Available stock ocular prostheses are either made of  PMMA 
or glass. PMMA is more durable, has longer life expectancy, 
color performance, better tissue compatibility, easily available, 
and inexpensive so was used in present cases whereas glass is 
more vulnerable to surface damage and deterioration.[8] This 
ready‑made ocular prosthesis are advantageous as they do not 
require an artist to complete the painting of  iris and sclera, 
saving both time and money, but the disadvantage is that they 
only come in three shapes, three sizes of  each shape and in 
three basic iris colors.[8]

Different methods have been used to retain orbital prosthesis 
such as skin adhesives, hard and soft tissue undercuts, 
attachment of  the prosthesis to the eyeglass frame, magnets,[9] 
or extraoral osseointegrated implants.[10] The commonly used 
conventional method to retain orbital prosthesis is either the 
eyeglass frame or soft and hard tissue retentive undercut. The 

glass frame has also been used widely to retain other facial 
prosthesis like nasal prosthesis,[11] but in our cases glass frame 
was used to hide the margins of  the prosthesis, whereas available 
hard and soft tissue undercuts were used to retain prosthesis.

Implants although enhances the retention of  the facial 
prostheses and improve patients’ self‑confidence and 
acceptance with treatment[12] but implant success in orbital 
defect (35%)[10] was significantly lower than nasal (71%)[12] 
and auricular (100%). Orbital sites owing to the monocular 
vision and the associated decrease in depth perception are most 
difficult for patients to clean, and assess the quality of  their 
hygiene.[13] They have the highest rate of  peri‑implant tissue 
reaction, and the survival of  implants placed in the irradiated 
bone is questionable, and financial constraints from a major 
setback for patients to opt for the implant‑retained prosthesis.

A study by Jebreil[14] reported that most patients needed their 
orbital prostheses renewed every 6–9 months. The reasons given 
by the patients were a change in color, the marginal breakdown 
of  the prosthesis, change in the defect, and the surgical 
reconstruction of  the defect. The use of  adhesives, routine 
cleaning, ultraviolet light, and air pollution all contributed in 
some way to the degradation of  color and marginal integrity.

Therefore, selection of  a reasonable maxillofacial prosthetic 
material and economically feasible retentive aid should be 
the goal of  rehabilitating defects resulting from diseases like 
squamous cell carcinoma so that the patient resumes regular 
daily activity more comfortably and confidently.

CONCLUSION

The custom made PMMA resin orbital prosthesis has been a 
boon to the average middle‑class patients who cannot afford 
the expensive treatment options available. This procedure is 
affordable and can be carried out with the basic, clinical setup.

This method has provided good esthetics, acceptance, and 
satisfaction from patient’s point of  view. It also goes a long way 
in fulfilling the psychological rehabilitation of  a person with 
average socioeconomic status, where a patient expects maximum 
positive results with minimum expenses.
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