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INTRODUCTION

The devastating physical and psychological damage to an 
individual due to loss of an eye or a disfigured eye affects one’s 
social and professional life� This loss can be overcome with the help 
of cosmetic rehabilitation with customized prosthesis can improve 
individual’s professional and social appearance and helps patient to 
reestablish the lost confidence�[1]

The period of the early Egyptian and the Peruvian Indian 
is well known for the art of fabricating artificial eyes� After the 
time of World War II, esthetic ocular prosthesis was developed� 
However, custom built is found to be the most satisfactory but 
time-consuming ocular replacement which is hand painted, and 
individually constructed acrylic resin artificial eye done by skilled 
artist for duplication of the iris and sclera�

The number of persons required in the construction 
of the custom-built eye are less so, commercial optical 
companies developed the mass produced stock acrylic resin 
prosthesis since there is a great need for these artificial eyes� 
They can be trimmed and fitted so that they approximate the 
periphery of the eye socket in a very short period of time but 
the results are not very satisfactory� This stock eye prosthesis 

comes in three basic shapes and sizes: Oval, standard, three 
cornered and small, medium, and large� Furthermore, they 
are available in pair for the right and left eye� Similarly, the 
design of irises is available in three colors such as brown, 
hazel, and blue with some elasticity and overlapping quality 
in matching effects� There is a variation in scleral colors as 
basic size of iris 11�5 mm is used and with a pupil opening 
of 3�5 mm�

To satisfy the patient, there is a greater need to modify 
stock eye for the superior fit and esthetics�[2] The indication 
to give stock prosthesis is when time is limited and cost is 
a consideration to the patient� However, if an adequate iris 
selection is required, a large and expensive inventory of 
readymade prostheses is required� The time needed for the 
clinical and laboratory time is more than the time required 
for making a custom ocular prosthesis, and the outcome is 
rarely equal�
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Depending on the esthetic requirements of the patient, the 
skilled person can do infinite variations during fabrication of a 
custom ocular prosthesis� There is a possibility of the presence of 
void underneath the stock eye prosthesis that collects mucus and 
debris, which is responsible for irritation of the mucosa and acts as a 
main source of infection� These voids can be reduced using custom 
eye prosthesis� This type of prosthesis allows close adaptation to the 
tissue bed with full potential of the implant to produce movement� 
The results of a custom ocular prosthesis enhance the patient’s 
rehabilitation to a normal lifestyle�[3]

Hence, functional ocular impression technique was presented 
where residual extraocular musculature was activated to achieve 
a close adaptation of the prosthesis to the socket and the 
customization was done for the fullness and support of the eye to 
achieve cosmetic excellence and comfort to benefit the patient�

CASE REPORT

The patient reported to the clinic with chief complaint of ill-fitting 
and unesthetic stock eye prosthesis and wanted comfortable and 
esthetic eye prosthesis� The patient gave a history of a road side 
accident 6 months back, while riding a bicycle� He was admitted 
to nearby hospital� From there, he was referred to Nehru 
Hospital, P�G�I�M�E�R�, Chandigarh (Ophthalmology and ENT 
Department)�

Emergency suturing of lip laceration, eye examination, and nasal 
packing was done� He was referred to the department of oral and 
maxillofacial surgery for further management of the right zygoma 
fracture� He gave no contributory medical and family history� On 
general physical examination, it was found that there were loss of 
vision, ptosis, and fixed dilated pupil with exophthalmos followed 
by loss of direct and indirect papillary reflex with respect to the 
right eye�

He was well oriented with Glasgow Coma Scale-15 reading of 
E4M6V5, but there was paresthesia of the right infraorbital, lateral 
nasal wall, and upper lip region� On palpation, step deformity was 
detected in the right infraorbital region and frontozygomatic region 
[Figures 1 and 2]�

On intraoral examination, it was found that occlusion was intact 
and there was no step deformity in mandible, but on palpation, 
tenderness in the right maxillary vestibule was present� Surgical 
procedure was performed for fracture reduction and fixation was 
done with plating at lateral orbital rim and infraorbital rim� Intraoral 
suturing with 3–0 Vicryl and extraorally with 4–0 Vicryl was done 
and post-surgical instructions and medications were given at the 
time of discharge� The patient was kept under observation for few 
months� The patient was then readmitted to a private hospital 
where he underwent right eye enucleation under general anesthesia 
and on the same day stock eye prosthesis was placed� The patient 
was treated with intravenous antibiotics, intravenous fluids, and 
analgesics and was kept on 1 month follow-up�

After 3 months of the right eye enucleation, the patient reported 
to our clinic (Unique Dental Clinic and Implant Center, Kharar, 
Punjab) for the comfortable and esthetic prosthesis� The following 
procedure was done for the fabrication of custom made prosthesis�

Materials used

• Stock eye prosthesis
• Autopolymerizing resin poly-methyl methacrylate (PMMA)

(Clear) (DPI Cold Cure, DPI India)
• Micromotor with straight handpiece (NSK NAC, Japan)
• Straight handpiece burs (TC and round Burs)
• Green stick compound (DPI PINNACLE TRACING STICKS, 

Dental Products of India)
• Modeling wax sheets (PYREX Modelling Wax, PYREX

POLYKEM, India)
• Alginate impression material (ALGITEX, DPI, India)
• C-Silicone impression material light body (ZETAPLUS,

ZHERMACK, Italy )
• Die stone Type-IV (KALROCK Kalabhai Karson Pvt� Ltd�,

India)
• Dental stone Type III (KALSTONE Kalabhai Karson Pvt� Ltd�, 

India)
• Paper clips
• Separating media (cold mold seal) (DPI India)
• Dental plaster Type II (KALDENT, Kalabhai Karson Pvt� Ltd�, 

India)
• Finishing and polishing agents
• Opaque white heat cure PMMA resin (DPI, India)
• 5 ml syringe (DISPOVAN, India)�

Procedure

Primary impression of the socket was made [Figure  3] with the 
help of stock tray fabricated by duplicating the stock eye prosthesis� 
The impression was poured to get the primary cast and custom tray 
was fabricated with clear acrylic resin� Inlet for syringe was made 
with the help of round bur and small holes were created for the 
escape of the excess impression material and retention of the final 
impression material [Figure  4]� The custom tray was trimmed at 
the periphery just 1 mm short of the eye socket for border molding 
of the custom tray� The neck of syringe was placed into the inlet of 
custom tray [Figure 5] and it was tried in patient’s eye and border 
molding was done with green stick compound by activating all the 
residual extraocular musculature [Figures 6 and 7]�

After completing border molding, silicone impression 
material was mixed [Figure  8] and forced through the inlet of 
the custom tray through the syringe� The patient was reasked 
to do the normal muscular movements of the eye (superior, 
inferior, lateral, medial, straight, and the combination of the 
above movements) [Figures  9 and 10]� The mold was created 
by adapting the wax sheet on the patient’s face around the 
patient’s affected eye for the support of alginate and the dental 
plaster [Figure 11]� Alginate was poured in the mold over the 
patient’s affected eye and the paper clips were placed into 
the surface before the setting of the alginate� Dental plaster 
was poured over it for the reinforcement of the alginate mold 
[Figure 11]�

After setting of dental plaster, the final impression of the 
patient’s affected eye was removed along with alginate-dental 
plaster assembly� The final impression was boxed with modeling 



Figure 1: CT scan of patient showing various sections of the skull
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wax [Figure  12]� The impression of the external surface of the 
eye was poured with die stone up to the level of 2 mm short of 
borders of the internal impression of the eye� After the die stone 
was set, short craters were made on its surface [Figure  13]� The 
cold mold seal was applied on the surface of the stone� Moreover, 
the final impression of the internal eye along with rest of the 
mold was poured with the dental stone� After the stone was set, 
the two molds of the eye were separated and the craters helped in 
repositioning of the cast [Figure  14]� The eye mold formed was 
poured with the wax [Figure 15]� The waxed eye shell was tried in 
the patient’s affected eye [Figure  16]� Then, the waxed eye shell 
was invested and dewaxed� The stock eye prosthesis was selected 
which closely matched the other normal eye; was trimmed and 
adapted in the mould� Then, heat cure opaque white PMMA was 
packed and acrylized [Figure 17]�

The excess acrylic was trimmed and the processed custom eye 
shell was finished and polished� Then, prosthesis was inserted into 
the patient’s eye socket [Figure 18]�

DISCUSSION

There is a collaborative effort of both the ophthalmologist and the 
maxillofacial prosthetists to provide a satisfactory ocular prosthesis 
whenever there is a loss of eye in a patient� The minimal surgical 
procedure done is evisceration which is removal of the contents 
of the globe (iris, cornea, or internal eye contents), leaving the 
sclera (and at times the cornea), and attached extraocular muscles 
intact, whereas enucleation is the removal of the entire eyeball after 
severing the muscles and optic nerve but leaving the eyelids and 
adjacent structures of the eye socket intact followed by exenteration, 
which is removal of the entire contents of the orbit�

An implant is generally placed in the orbit to replace the lost 
tissues and provide some support for the accessory organs but these 
days composition includes main component as silicone rubber 
(medical grade) which is evolved as the material of choice, as it 
evokes less inflammatory response followed by methyl methacrylate 
resin which is the secondary choice� The normal innervation helps 
in coordination with the natural eye if the rectus muscles are 



Figure  2: 3D view of the skull showing Frontozygomatic and nasal 
fractureAfter 3 months of right eye enucleation,patient reported to 
our clinic (Unique Dental Clinic & Implant Center, Kharar, Punjab) 
for the comfortable and esthetic prosthesis.The following procedure 
was done for the fabrication of custom made prosthesis

Figure 4: Custom tray showing central inlet for neck of syringe and 
small peripheral holes for escape of impression material

Figure 6: Border molding of the custom tray using green stick compound

Figure  3: Primary impression of the eye socket with alginate using 
stock tray

Figure 5: The syringe is inserted into inlet in custom tray

Gupta, et al.: Ocular rehabilitation  using muscle molding

74 Journal of Dental Sciences and Oral Rehabilitation / Volume 11 / Issue 2 / Jul-Dec 2020

attached to the implant� This type of implant requires a prosthesis 
made from an impression of the socket�

Since every socket differs in size and shape, it is obvious that 
an individually designed prosthesis, made from an impression of 
the socket, is needed to utilize the full movement potential of any 
implant and also to provide maximum comfort and restore full 
physiologic function�

Before beginning of World War II, ocular prosthesis was made 
of glasses supplied in standard sizes and colors which cannot be 



Figure 10: Final impression of the eye socket

Figure 9: Functional final impression of the right eye socket being 
made by activating all residual extraocular muscles (movement of eye 
ball in all directions)

Figure 12: Final impression of the eye with impression of the external 
surface of the eye

Figure  8: C-silicone impression material being mixed for final 
impression of the eye socket

Figure  11: Wax sheet adapted around the right eye and alginate 
poured into the mold for recording external surface of the eye and 
paper clips inserted onto the surface of the alginate
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Figure 7: Border molding being performed by activating the residual 
musculature while asking the patient to move eye right (a), left (b), 
upward (c), downward (d), and closing the eyes (e)
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Figure 13: Impression of the external surface of the eye poured with 
die stone (2 mm short of the borders of final impression of the internal 
eye socket) and craters made on the surface avoiding any undercut

Figure 14: Split final cast of the eye (internal eye ball socket [right] 
and external surface of eye [left])

Figure 15: Eye shell made of modeling wax adapted over the final cast 
for trial

Figure 16: Trial of the wax eye shell in the patient’s right eye socket

Gupta, et al.: Ocular rehabilitation  using muscle molding

76 Journal of Dental Sciences and Oral Rehabilitation / Volume 11 / Issue 2 / Jul-Dec 2020

unaltered� There was a scarcity of imported glass that led to a 
search for another suitable material� In 1944, investigators at the 
Naval Graduate Dental School developed a custom-fitted methyl 
methacrylate resin ocular prosthesis� Today, three types of acrylic 
resin prosthesis used are stock eyes and stock eyes modified by 
various methods followed by custom-fitted eyes made from an 
impression of the socket� Since mucosa is easily displaced, some 
success can be obtained with a stock prosthesis; however, the 

patient will experience some type of discomfort, and the mucosal 
surface will not fit snugly enough to utilize the implants full 
potential to produce movement by irritating mucus and debris 
which can collect in the voids�[4]

Glass is not the material of choice because it is subjected to 
breakage and surface deterioration from contact with orbital fluids 
that result in a usable life expectancy of only 18–24 months� It 
has been suggested that ethyl methacrylate resin is superior to 
other ocular prosthetic materials in tissue compatibility, esthetic 
capabilities, durability, color permanence, and adaptability of form 
followed by cost and availability�[5-8]

In a study conducted by Beumer et al� which revealed that a 
prefabricated resin eye should not be used in eviscerated sockets 
because intimate contact between the ocular prosthesis and the 
tissue bed is needed to distribute pressure equally� This is true if 
a prefabricated eye is selected and ground into close fit� However, 
when the prosthesis is customized to the patient using a proper 
impression technique, distribution of pressure should be equal to 
accommodate a custom eye technique�

Furthermore, intimate adaptation of the modified prosthesis 
to the tissue surface of the defect increases the movement of the 

Figure 17: Pre-operative photograph (a) with closed eyes (Sunken eye 
appearance). (b) Pre-operative photograph (previous stock eye wore 
by the patient)
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prosthesis by improving the natural appearance� The inability to 
match iris colors is the main disadvantage of prefabricated eyes� 
Although most patients and some clinicians believe that the actual 
iris color of a prosthetic eye is the most important consideration, 
a perfectly matched iris color will not be acceptable unless the 
prosthetic eye is properly located� Conversely, a properly located 
eye with approximate iris size, color, and shape will be acceptable� 
The main limitation to the modified prefabricated eye technique is 
not iris color but the limited variations in iris size that can be easily 
eliminated using customized prosthesis�[9,10]

CONCLUSION

In this case report, the custom eye prosthesis showed minimum 
voids underneath with excellent adaption of eye prosthesis to the 
tissue bed of the socket by causing less discomfort to the patient 
during eye movements� The proper positioning of the iris can be 
obtained using this technique while simultaneously recording an 
impression of the ocular defect tissue bed which leads to an equal 
distribution of pressure throughout the defect due to excellent 
adaptation to the walls of the socket�
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Figure 18: Customized stock prosthesis delivered and post-operative photograph (a) with closed eyes, (b) open eyes, (c) with spectacles
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