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ABSTRACT

Loss of eye canhave a major psychological impact on the patient. To overcome this problem, an ocular prosthetic
musthave beenfabricated similarwith the natural eye.Various techniques are documented to determine the symme-
trical bilateral iris position;these methods can be subjective and have no measurement guidelines. A 20-year-old
male patient came to the Prosthodontic Clinic of Dental Hospital Universitas Sumatera Utara with the diagnosis is
post enucleation socket syndrome. Determination of the iris position using the face symmetric measurement-tool
by focus to the vertical and horizontal lines of the facial symmetry guide. Confirm the alignment ofthe verticalllines
by connecting the trichion—glabella—subnasal—gnathion guide points so that they vertically divide the two sides of
the face, then the two horizontal lines by connecting the left-right cheilon with the mesial-distal canthus of the right
and left eyes. This tool is like a face mask with vertical and horizontal guidelines connectingthe symmetrical guide
points of the face accompanied by centimeters and millimetres making it easy to measure distances and sizes of
the iris symmetrically. The use of this tool has givengood results in determining the position of the iris because its

simplicity and can see facial symmetry.
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INTRODUCTION

Loss of the eyeball is generally associated
with congenital defects, trauma, or pathological
abnormalities that may require surgical interventi-
on in removal ofthe eyeball. Surgical procedures
inthis case may require some stages such as or-
bital evisceration, enucleation orextenation.2Loss
of the eyeball can have a major psychological im-
pact. Patients with maxillofacial defects often with-
draw, especially on the eye area, resultingin disa-
blingoffunctionalandsocial activities. Toovercome
this problem, an ocular prosthesis can be made
thataimstoimitate the color, contour, size and ori-
entation ofthe eye from the existing eye sothat it
can provide cosmetics eye prostheses.'?

Prostheticreplacement of amissingeye pre-
sents many challenges, one of them is determi-
ning the accurate size and position oftheiris.>” An
ocularprosthesesmustbe accurateintermsofsize
and symmetrical iris position, so will give effects
such as naturaleye duplication.2Various methods,
techniquesand concepts were documented forde-
termining bilaterally symmetricaliris positionsin the
fabrication of ocular prostheses.*McArthuruseda
method for positioning theiris using an ocularloca-
torandafixed caliperwith respect to the mediola-
teraland superior-inferior planes.2* Robertused a
pupilometer. Guttal uses a grid graph.' Benson
suggests a visual assessment because position-

ing the iris is a sensitive procedure. However, vi-
sual assessmentand similar techniques are sub-
jective, and neither the grid chart nor the ocular
locator technique is well stabilized and cannotbe
used in patients with facial asymmetry.

Face symmetric measurement tool is a face
mask with vertical and horizontal line guides ac-
companied by a centimeter-millimeter size thatcan
connectseveralreference points. Thisinstrument
can effectively measure iris and pupil size as well
asrightand left binocular iris distance. The aim of
this case report is to describe a simple technique
toaccurately determine the symmetrical position
of the iris in the fabrication of ocular prostheses.

CASE

A20-year-old male patientcame to the Pros-
thodontics Clinic of the USU General Hospital to
have his right ocular prostheses. Fromthe anam-
nesis, it was known that the etiology of eye losing
due to a shot from an air rifle in his eyelids when
hewas 9yearsoldbyeye surgery atPirngadi Hos-
pital, the ophthalmologist gave a manufacturer-
made ocularandwas onlyinstructed not to do too
much activity. About 1 month later, the patient lost
his ocularprosthese and he has neverworn ocular
prostheses again due to limited economy.

Objective examination showed that the pati-
ent'srighteye has beenenucleated, healthy orbital
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socketmucosa, superior sulcus deepening, ptosis,
weakness of lower eyelid closure and sufficient
spacefor ocular prosthesis (Fig.1). This condition
was diagnosed as post-enucleation socket syn-
drome. It was decided to make a custom ocular
prosthesis.

A

Figure 1A Condition of the eye profile; B eye socket

MANAGEMENT

Case management began with anatomicalim-
pression of the eye socketusing a mold made of
self-cured acrylic molded with thumb and index
fingersattachedtoa disposable syringe (Fig.2A).
Irreversible hydrocolloid impression material (algi-
nate) was injected with the syringe position per-
pendicular to the eye socket until the impression
material came out slightly through the tray hole
(Fig.2B).

Figure 2A Anatomical impression tray; B anatomical
impression of the socket; C anatomical impression; D
the anatomicalimpressionwas entered in a container of
type IV dental stone; E anatomical cast of the socket.

The anatomical impression (Fig.2C)wasen-
teredinacontainercontainingtype IV dental stone
inan upright position(Fig.2D)sothatananatomical
cast was obtained and marked the mesial, distal,
superior and inferior sections (Fig.2E).

Figure 3A Anatomical scleral wax pattern; B passen
anatomical scleralwax pattern seen from the side view;
C from the front view.

Thenthe anatomical castwasfilled withawax
patternand shaped like adome witha convexpoint
at the center apex of the anatomical scleral wax
pattern (Fig.3A). The wax pattern was tried in the
patientby observingthe convex point equal to the
lefteye (Fig. 3B,C). Then the waxpatternis given
three signs, namely the convex point, vertical and
horizontallinesas aguideforreleasing the finalim-
pressiontraywhichwilllaterbe made a puttyindex.

Thefinalimpressiontrayis madefrom a putty
index mold with self-cure acrylic material (Fig.4A)
and a straw as a connectorwith the tip of the PVS
light body impression material (Fig.4B).

A B
Figure 4A The putty index of the scleral wax convexity;
B the final impression tray

Figure 5 Try in the final impression tray; B final im-
pression; C results of final impression; D entering the
mold into the cuvette

The final impression tray was tried in the pa-
tient by seeing the straw as a convex top, vertical
and horizontallines are in the middle ofthe socket
whilethe patientis instructed to activate the eyemo-
vement of opening, closing the eyes, looking left,
right,upand downtoseeifthe edge of the final im-
pression tray is at the margin intaglio eye socket
(Fig.5A). Impression is carried out by injection of
theimpression material previously then connect-
ingittoa straw until the socket is full, the tip is re-
moved and the patient activates eye movements
(Fig.5B).

The surface of the final impression (Fig.5C)
was enteredin acuvette containing type 1V dental
stone andseveral key holes were made (Fig.5D).
Afterhardening, the surfaceis coated with vaseline
and refilled to coverthe entire surface of the mold,
wait for it to harden.
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The final cast was opened, the impression ma-
terial was removed (Fig.6A) and filled with liquid
waxfromthe hole formed fromthe previous straw.
Oncethewaxhashardened,removeit, trim off the
excess wax and polish the scleral wax (Fig.6B).
Waxscleralwasre-tried to the patient to evaluate
eye size, convexity, comfort, superiorand inferior
palpebral support and eye movement.

Figure 7A Face symmetrlc measurement tool; B appli-
cation ofthe appliance to the patient'sface; C measure-
ment of iris and pupil diameters; D alignment

Determination of the position of the iris and pu-
pilusing aface symmetric measurementtoolinthe
form of aface mask with verticaland horizontalline
guidelinesaccompanied by centimeterand millime-
tersizes (Fig.7A). The patientwas instructed to sit
up straight, with sclera wax in the patient's socket
eye, applying aface symmetricmeasurementtool.
Ensure the alignment of the vertical lines by con-
necting the trichion—glabella—subnasal—-gnathion
points sothatthey vertically divide the two sides of
the face (Fig.7B).

Ensurethe alignmentofthe 2 horizontal lines
by connectingthe leftandright cheilon with the me-
sial-distal canthus of the right and left eyes. Then
instruct the patienttolook straightahead, measure
the diameteroftheiris and pupil, mark the pupillary
pointwitha permanentblack markeron the sclera
wax (Fig.7C,D).

Coloring oftheiris and sclera ofthe eye was per-
formed with a camera taken in daylight at around
ten o’clock in the morning (Fig.8A). The diameter
oftheirisis 11 cmwhich has been measured using
a face symmetric measurement tool. Iris staining
was carried outwithanylonbrushno.01onablack

plastic dick with a diameter of 11 cm with acrylic
paint coloring with a mixture of burnt amber and
rawamber colorsina 1:1ratio. Before coloring the
eyes, determine the midpointofthe plasticdiscand
draw adiameterline fromthe verticaland horizon-
tal. Staining starts fromthe innerring outslowlyand
gently foran embossed effect, repeats after 30 mi-
nutes and applies black paint on the edges of the
dickforalimbus effect. The plastic disc was left for
24 hours andthena2-3mmdiameterblack plastic
discwas attached as a pupil with multipurpose glue
(Fig.8B).

Figure 8A Iris and sclera cofor 0
iris staining on plastic discs.

e patient’s eye; B

Figure 9A The eye doll mold; B self cure clearacrylicon
moldbase; Clayingtheiris discon self-cure clear acrylic;
D the result of boiling the iris button; E iris button after
finishing and polishing; F color of the iris button is similar
to the real eye.

The iris button was made by duplicating the
doll'seye and enteredina cuvette containingtype
[l dental stone to obtain the iris button mold (Fig.
9A). Beforetoboiling, the molds were coated with
CMS. The base of the mold is filled with self-cure
clearacrylic (Fig.9B), waitforitto harden, then the
irisis glued on top with multipurpose glue (Fig.9C).
Apply heat-cured clear acrylic to the antagonist
mold, closing, pressing and boiling. Open the re-
sults, do the finishing and polishing (Fig.9D,E,F).

Scleral wax which has been marked with a
black pointas apupil,enlarged by 11 mm.Remove
the convexity ofthe eye onthe wax scleratothe di-
ameter of the iris to a depth of 2 mm and merge
theiris button withoutany gaps betweenthem (Fig.
10A). Try the scleral iris button in the patient and
look atthe alignmentwith the left eye with the use
ofthe face symmetricmeasurementtoolagain (Fig.
10C,D).Re-instructthe patientto make eye move-
ments;ifthe iris button is too convex, the convex-
ity can be removed. Put the scleral wax back into
themold in the previous cuvette and coatwithva-
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seline. Topreventtheiris buttonfromrotatingwhen
itis boiled, anacryliccylindrical stick is attached to
the top oftheiris button withoutvaseline (Fig.10B).
Openthe previous antagonist cuvette model, refill
it with type Ill dental stone.

Afterdewaxing (Fig.11A),apply CMS, fillin A3
colorheatcure white acrylic, pressing and boiling.
Opentheresults, with the stick still in a cuvette, do
the finishing and polishing (Fig.11B).

b L
Figure 10A Merge of the iris button with sclera wax; B
connect the stick with the iris button; C insertion of
sclera wax and iris button from side view; D front view.

>

A ’ I.I
Figure 11A Dewaxingresults; B polished acrylic sclera.

The putty index (Fig.12A) as an indicator of
depthis made by placing the putty atthe bottom of
the container and making a keyhole. Apply vase-
line on the surface, fill the putty on the antagonist
cap.Remove the surface ofthe acrylicsclerato a
depthof 2mmfor subsequent clearacrylicapplica-
tionand measured using a putty index whose an-
tagonistcap had beenhalved (Fig.12B,C). Theiris
buttonwas finished and polished, exceptthe sclera
to application the scleral stain.

A = 4
Figure 12A The putty index of 2 mm surface reduction;

B cap of the putty index antagonist is halved; C indica-
tor of scleral surface reduction

The colorofthe sclerawas matched to that of
the patient'seye (Fig.13A). The sclerawas stained
with yellow, brown, and red colored pencils (Fig.
13B). The similarity of blood vessel fibers used red
woolthread whichwas attached with monopoly sy-
rup, waiting todry (Fig.13C). Place the scleraback
into the previous cuvette, apply CMS, apply heat-
curedclearacrylic, pressingandboiling (Fig.13D).
Open the results, do the finishing and polishing
(Fig.13E).

Beforetoinsertionofthe ocular prosthesis, the

(e N—
Figure 13A Color matching of the white acrylic sclera
with the patient's eye; B scleral staining; C blood vessel
fibers withredwoolthread; D the acrylic sclera is return-
ed to the cuvette for boiling; E ocular prosthesis.

eye socketwas cleaned and ophthalmic fluid was
applied. Anocular prosthesis was inserted fromsu-
periortoinferior. Insertion of the ocular prosthesis
by evaluatingthe size, convexity of the eye, com-
fort, superior and inferior palpebral support and
eye movement (Fig.14A,B). If there is still some-
thing disturbing, it can be corrected by smoothing
using sandpaper. Patientinstructionand education
on how to put on and take off the ocular prosthe-
sis, howtoclean and store it, and check-up visits.

Figure 14 Ocular prostheses A before; B after
DISCUSSION

Eye defects are maxillofacial deficiencies that
interfere with functionaland social activities andre-
quire prostheticreplacement. A customocular pros-
thesis duplicates the orientation, color, contour,
andsize ofthe existing pupil and iris, providing re-
alismand symmetry to the patient's face. The po-
sition of the iris is an importantstepandbecomes
achallengeinmaking ocularprostheses because
symmetrical eyes provide good aesthetics so that
itincreasesthe patient'sconfidence. Theliterature
shows many techniques for positioning the irison
ocularprostheses such as the use of a pupillome-
ter, plastic striptemplate, millimeterruler, ocularlo-
cator-fixed caliper, lightreflection symmetrical view-
ing of the eye, inverted anatomictracings, Boley's
gauge,transparentgraph grid, computersimulati-
onwith optical scanning techniques. and compu-
ter-based design.®

Bhochhibhoya et al, used pupillary distance
(PD)rulerin determining position of the iris which
has a weakness in the case of facial asymmetry
because this technique only uses the same guid-
ing plane and cannot be usedincases of hyperte-
lorismwhere both eyes cannotbe accommodated
in the eye sockets ofthe PD ruler.2Manijita et al,
using glasses with added grids that can be continu-
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edtothe patient's facial skin has aweakness in pre-
paration, which is the manufacture of custom scale
grids which may leadto fabrication errors.3Slightly
differentfrom Lokhande using photographicassis-
tance printed on self-adhesive glossy vinyl paper
stickerattachedtothe glasses.Shetty et al, using
the Hanau wide-view springbow combined with a
ruleralso has the disadvantage that clinicians must
have a tool that is quite expensive and cannot be
used in patients with ear loss.* Similar to Ankita,
usingfacebow combination frame with gridgraph
which has a weakness alsoinfacialsymmetry.”In
this paper, the author uses aface symmetricmea-
surement tool to overcome these weaknesses.

Face symmetric measurement tool is a face
mask that is usually used for eyebrow and lip tat-
toos. This tool has a guide of 1 vertical line and 2
horizontallinesaccompaniedby a ruler with units
of centimeters-millimeters. These lines connectthe
symmetrical guide points of the face. The vertical
line (Fig.15A)on this tool candivide the face sym-
metrically by drawing the trichion (tr)-glabella (g)—
subnasal (sn)—gnation (gn) line.

4 i
Figure 15A Symmetrical measuringguide points of ver-
tical line faces: trichion (tr)—glabella (g)—subnasal (sn)—
gnation (gn); B symmetrical measurement guide points
oftheface of the upper horizontal line: mesial (en)-distal
(ex)eyecanthus and lower horizontal line: cheilon (ch).5

-
o

Thefirsthorizontalline (Fig.15B)is onthe top,
connectingthe mesial (en)-distal (ex) points of the
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