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ABSTRACT

Enucleation leads to contracture of orbital tissue accompanied by reduction in volume and forniceal depth, which
results inan inability to sustain a prosthesis. Shallowinferior fornix in contracted eye socket compromises adaptati-
on, retention, stabilization and duplication of palpebral opening similar to natural eye in terms of size, support, con-
tour and convexity make fabrication of custom ocular prosthesis become challenging. Hence, the present article
describes the use of ocular prosthesis as conformer to obtain better appearance and enlarge orbital dimension in
contracted socket. A 21-year-old male came to Dental Hospital Universitas Sumatera Utara with acomplaint of un-
aesthetic face appearance due to enucleation of left eye in the last 5 years old subsequent to trauma by sharp
blades. The patienthad already used an ocular prosthesis but lost it 6 years ago and didn’t used it until now. In cli-
nical examination, the anopthalmic socket had good posterior wall mobility and absence of infection but, mild con-
tracted socket (Grade 1) with shallow inferior fornix depth was examined. Inthis case, ocular prosthesis provides
aesthetics as well as expanding the lid anteriorly, conjunctiva and fornix posteriorly that were successfully obtain-
ed by performing functional impression using imprinted waxed up. This resultsin afavorable peripheral eye seal.
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INTRODUCTION

Eyes are naturally the first features of the face
to be noticed. The eyeisa vital organ not only in
terms of vision but also being an important com-
ponent of facial expression.! The disfigurement
resulting from loss of an eye can cause significant
psychological as well as social consequences for
both the patient and family. This resultsinthe pa-
tient becoming visually, esthetically and psycholo-
gically handicapped. Restoring the defect with a
silicone- or acrylic-based prosthesis notonly res-
tores esthetics but also gives back the lost con-
fidence to the patient.?

The surgical procedures for removal of an eye,
are classified by Peyman, Saunders and Gold-
berg intothree general categories as evisceration
(where the contents of the globe are removed lea-
ving the scleraintact), enucleation (mostcommon,
where the entire eyeball is removed after severing
the muscles andthe optic nerve) and exenteration
(where the entire contents of the orbit including
the eyelids and the surrounding tissues are re-
moved.! Enucleation leadsto contracture of orbi-
tal tissue accompanied by reduction in volume and
forniceal depth results in an inability to sustain a
prostheses.®

Adequate retention of the ocular prosthesis in
the anophthalmic socket requires a well-formed in-
ferior fornix, which inturn requires sufficient con-
junctivallength and a deep recess. Contracted so-

cketis a condition characterized by fibrosis of the
anophthalmic socket where shallow or obliterated
fornix is a key finding in different stages of the di-
sease and it occurs secondary to conjunctival
shrinkage. Shallow inferior fornix occurs possibly
asthere is no globe and so the inferior rectus mus-
cle is at a higher level in the socket with subse-
guent elevation of the lower lid retractors and their
connections including the fornical conjunctiva.*

Several classifications to grade a contracted
socket have been published in the literature. The
mostwidely used clinical classification is the Gopal
Krishna classification, where the contracted so-
cket is divided into five grades, such as Grade O:
a healthy socket with deep and well-formed for-
nices, Grade 1: shelving or shallowing of the lower
fornix, Grade 2: loss of the superior fornix along
with the inferior fornix, Grade 3:involvementof all
four fornices (superior, inferior, lateral, and me-
dial), Grade 4: involvement of all four fornices along
with areduction inthe horizontal palpebral fissure
length or HPFL, Grade 5: recurrence of contracti-
on after repeated failed attempts at reconstruct-
tion.®

Early management of an ophthalmic socket pre-
vents loss of volume in the anterior orbital area
and facial asymmetry. A fundamental objective
when restoring an ophthalmic socket with an ocu-
lar prosthesis is to enable the patient to cope bet-
terwith the difficult process of rehabilitation. A mul-
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tidisciplinary management and team approachare
essentialin providing accurate and effective reha-
bilitation and follow-up care for the patient. There-
fore, the combined efforts of the ophthalmologist,
the plastic surgeon and the maxillofacial prostho-
dontist are essential to provide a satisfactory ocu-
lar prosthesis. A properly fitted and accepted cus-
tom ocular prosthesis has following characteristics
retains the shape of the defect socket, prevents
collapse orloss of the shape of the lids, provides
proper muscular action of the lids, prevents accu-
mulation of fluid in the cavity, maintains palpebral
opening similar to the natural eye, mimics the co-
loration and properties of the natural eye, has gaze
similar to the natural eye.®

Ocular prosthesis can be classified as stock
shell or ready-made and custom-made prosthesis.
The close contact of custom-made ocular pros-
thesis with the tissue bed improves tissue health
by reducing fluid accumulation in tissue-prosthe-
sisinterface thereby decreasing the chances of tis-
sue irritation and bacterial growth. Custom ocular
prostheses are also known to distribute the pres-
sure more equally and decrease the incidence of
conjunctival abrasion as compared to stock ocular
prostheses.®

CASE

A 21-year-old male patient reported to the De-
partment of Prosthodontics, RSGMP USU with
the chiefcomplaint of missing left eye. Patient his-
tory revealed that he had aninjury type of trauma
from sharp blades to the left eye when he was 5
years old, thenunderwent surgical removal of his
entire eyeball eyes (enucleation). The patientonce
used an artificial eye but hadlost it 6 yearsagoand
never use anything until now. Upon examination
the ocular defect was healed properly with good
mobility of the posterior wall of the ocular defect
during full excursive movement, absence of infec-
tion,and adequate volume to supportthe prosthe-
sis. The palpebral fissure was examined in both
open and closed position to rule out any anatomi-
cal as well as physiological abnormality. The na-
rrowing of inferior sulcus was also examined in
this case (Fig.1).

The rehabilitation treatment plan for this case
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Figure 1 Pre-treatment Photograph

was ocular prosthesis fabrication with custom ocu-
lar. Procedure was initiated with application of pe-
troleum jelly to the eyebrows and skinto prevent
the impression material sticking to the eyelashes.
Then, primary impression was made with irrever-
sible hydrocolloid material (Alginate; Aroma Fine
Plus, GC) and a cast was made from type Il gyp-
sumonwhich a special tray was fabricated using
visible light curing acrylic with numerous perfora-
tions for escape of the impression material (Fig.2).
Material was injected into the socket (Fig.3a). Af-
terthe material had set, impressionwas retrieved
fromthe socketand checked to ensure thatall the
surfaces were recorded (Fig.3b).

Figure 3A Injection of impression material into the so-
cket; B primary impression with alginate

s bt
Figure 4A Immersion of dental impression in type I
gypsum; B wax try-in

A two-piece dental stone cast was poured to
immerse the lower part of the impression (Fig.4a).
Afterthe stonehad set, separating media was ap-
plied onthe surface, thenasecond layerwas pour-
ed. Marking was made on all the four sides of cast
for proper reorientation of the cast. Next, the wax
patternwas fabricated by pouring the molten wax
into the molds. Thewax was properly contoured
andcarvedto give it a simulation of the lost eye.
(Fig.4b). The wax patternwas tried in patient’s so-
cket and checked for size, comfort, support, full-
ness, and retention by performing the functional
movements.

Then, markthe convexity of the wax-up in the
form of the peak of the eye convexity andtheline
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that marks the medial-distal canthus (Fig.6). The
convexity of the waxed-up results is then implan-
tedinto the putty (not passing through the largest
circle) (Fig 7a), customtray and the handle were
then made using self-curing acrylic resin on the
putty mold (Fig.7b) and make an escape hole asa
place for excess of impression material. Custom
traywas finished, polished and tried to the patient

(Fig.8).

Figure 6 Wax try-in
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Figure 7A Impression of waxed up convexity using
putty; B custom individual tray

Figure 8 Custom tray try in

The final impression was made with light body
addition silicone impression material. Before ta-
king impression, impression tray was made and
polished to prevent any irritation to the tissues in-
side the socket. The custom tray was tried in the
socket following the marking line in order to adjust
the custom tray sitted in the center of the socket.
For final impression, the patientwas instructed to
tilt the head backward then, light body polyvinyl si-
loxane impression material (Elite P&P, Zhermack)
was injected into the entire left eye socket and at
thetray. The tray that had been filled with material
was inserted back into the socket. Once filled, the
head was moved back to the vertical position and
the patient was directed to move his eyes up and
down with various eye movementsto record the
functional impression (Fig.9A). This will facilitate
the flow of theimpression material to all aspects
ofthe socket. Patient was asked to look at a dis-
tant spot at eye level with his gaze maintainedin
a forward direction. After the material was set,
cheek, nose and eyebrow regions were massaged
to break the seal. While the patient gazed up-
wards,the cheek was pulled down and the inferior
portion of the impression rotated out of the socket.
Impression was checked for accuracy and excess
material was trimmed (Fig.9B).

A two-pour technique was carried out using
type IV gypsum to obtain the working cast. Awax

Figure 9A Functional impression; B custom individual
tray impression

pattern was made by pouring modelling wax into
the functional defect area of the cast. The size and
the iris position were marked using IPD ruler by
askingthe patientto gaze straight atan objectkept
at a distance of 4 feets (Fig.10A) then, the color of
iris was obtained by matching with the adjacent
eye using oil painted (Fig.10B). Iris button was
then produced according to the results of mea-
surements that have been made (Fig.10C).

Figure 10A IPD ruler for measurement of iris size and
position; B Iris painting with oil painted; C iris button

Secondtry-in of the wax pattern was done to
verify size and support fromthe tissues in order to
achieve ease of simulation of eye movement and
eyelid coverage. The patientwas instructed to fix
the gaze of the natural eye in front and at eye le-
vel. The position of iris was determined by center-
tering in relation to the inner and outer canthus
and upper and lower lids. Iris buttonimplanted in
a predetermined wax pattern followed by try in.
(Fig.11A). During flasking, the iris buttonwas se-
cured in its determined position using an acrylic
mount (Fig.11B). After dewaxing procedure, pack-
ing and curing were done with theselected shade
of heat cure tooth colored acrylic resin.

.
\\ ' | ir’f =

Figure 11A Wax try-in with iris b:Jtton; B flasking
of wax and iris button

Afterwards, putty index was made as the refe-
rence forsclerain orderto reduce the convexity of
the scleraand the iris button about £ 2 mm. The
sclera staining was performed following the pati-
ent'soriginal eye where the sclera was put back
onthe flask, packed, heated, and cured with clear
acrylic resin to restore the sclera concavity (Fig.
12A). The prosthesis was recovered, polished, dis-
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infected and inserted in patient’s left eye socket
(Fig.12B). During insertion, the ocular prosthesis
was evaluated for its esthetic, retention, comfort
and ease of performing various eye movements.
Postinsertioninstructions were given for insertion
and maintenance of prosthesis.

. e J
Figure 12A Heat cured clear acrylic resin, B post ocu-
lar prosthesis rehabilitation

DISCUSSION

There are three general surgical treatment pro-
ceduresused as primary treatmentmodality inthe
surgical removal of the eye such as evisceration,
enucleation and exenteration. Enucleationis the
surgicalremoval of the globe and a portion of the
optic nerve from the orbit.” After enucleation, a
plastic conformerand corticosteroid antibiotic oint-
ment is placed in the socket. The plastic confor-
mer is leftin place for 4-6 weeks to reduce edema
and maintain the socket contours for a prosthetic
eye. When surgical site is well healed and dimen-
sionally stable, fabrication of an ocular prosthesis
may be undertaken. Early management of an oph-
thalmic socket prevents loss of volumeinthe an-
terior orbital area and facial asymmetry.> Chou-
dhury stated that enucleation leads totissue con-
striction around the ocular cavity with complicati-
ons such as enophthalmos and superior sulcus
defect.®

A number of methods have been employed for
early socket expansionin contracted socket main-
ly mechanical or tension wire expanders, pressure
conformers, hydrogel expanders, external prosthe-
sis and progressive-sized conformers. With the
first two methods, overly aggressive pressure or
tension expansion, often inducing harmful scarring
by forcing the socket to conform to the shape of the
pressure template.1%1!

The mechanism behind eye expansion with pro-
gressive-sized conformersis the following: while
the lids are expanded via anteriorly directed pres-
sure, the conjunctiva and fornix are expanded via
posterior and radially directed pressure and there-
in lies several rubs:each conformer hastobein-
crementally larger than the previous, but not so
much larger thatitis painful orimpossible to place
in the cul-de-sac. However, if it is too easily pla-
ced, itmay be too small to have dramatic effecton
lid dimensions. At the same time, the conformer
hasto be bulky enough to exert sufficient posterior

pressure to induce conjunctival expansion, but not
so bulky asto extrude from socket, while still exert-
ing enough anterior pressure to effect lid growth.®
Nowadays, hydrophilic expanders have also
being used. Inthe beginning, this hydrophilic sub-
stance has a hard consistency and is placed in
their dry, contracted states. By taking up water, it
expands gradually totheir full size via osmosis of
surrounding tissue fluid, with up to a tenfold in-
creaseinvolume.The amountand rate of expan-
sion can be engineered and very precisely con-
trolled. After reaching the proper dimensions of an-
ophthalmic cavity with expander prosthesis, it is
possible to install the conventional ocular prosthe-
sSis, as has been described before on the current
case reported. Besides reconstructing face aes-
thetics, the ocular prosthesis also restores muscle
tone, reduces eyelids atresia and clearstear ducts,
restoring the motor facial functional normality.®

External prosthesisis indicated for anophthal-
mic socket grade 1-3to be used over the anterior
surface of the socket and with support on the for-
nix in order to provide a better appearance. This
external prosthesis is good if there is fornix sup-
port and adequate orbital volume. The benefits of
this external prosthesis are less painful, replace-
able, and accepted by parents due to cosmesis.
The disadvantages are temporary and needs re-
placement.!

When prosthesis is customized to the patient
using proper impression technique, distribution of
pressure will be equalto. In addition, intimate ad-
aptation of the modified prosthesis to the tissue
surface of the defect increases the movement of
the prosthesis and enhances its natural appear-
ance.Otherimportant step in making accurate im-
pression is the close adaptation of the mucosal
surface of the ocular prosthesis to the posterior
wall of the eye socket. Using light body as an im-
pression materialis advantageous becauseitflows
easily and records the details of the eye socketin
the functional form whichin turn aids in the proper
adaptation and ease of functional movements of
the ocular prosthesis. Theimpression was check-
edforanaccuraterecording of the posterior wall,
the position of palpebrae inrelation to the poste-
terior wall, and the greatest extent of superior and
inferior fornices of the palpebrae denoting precise
impression.*?

In this case, patient was chosento use custom
ocular prosthesis instead of stock ocular prothesis
because custom achieves intimate contact with
the tissue bed which helps in restoring natural eye
movements without pain or discomfort. Besides
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that, custom-made eye prosthesis simulates the
characteristics of the companion eye, helps inres-
toring the normal facial appearance and gives bet-
ter movement of eye lids, distribution of pressure
enhanced fit, comfortable, and enhanced esthetics
gained from the control over the size of the iris,
pupiland color of the iris and sclera, obtains ex-
act color match of the sclera and blood vessels.
Meanwhile, stock ocular prosthesis available in
standard sizes, shapes, and colors and they can
be used forinterim or postoperative purposes.314

Enucleation involves removal of the eyeball
proper and leads to an enophthalmic socket with
a shrunken eye, which has a crippling effect on
patient’s emotional and social life.® A contracted
socket with inadequate superior and inferior for-
nices, with palpebral fissures of unique size and
shape and with inadequate anterior-posterior soc-
ket depth presents with numerous retention and
cosmetic complications. Conformers are used as
prosthetic treatment for a contracted socket to ex-
pand and shape it.*°In the case report, the con-
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