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Loss of an eye is an immense psychological setback
for any patient. Providing an appropriate implant
with a well fitted mobile prosthesis can go a long
way to alleviate this pain. Orbital implants are
medical prosthetics used to replace the lost orbital
volume as well as maintain it and allow some
amount of realistic movement of a prosthetic eye
following enucleation (or evisceration). In 1884
implants were first described by Mules, and ever
since then different implant materials, designs and
shapes have been tried [1]. An orbital implant may
be autologous or alloplastic, integrated, or semi- or
non-integrated [2]. The shapes of the implants are
usually spherical and range from 12 to 24 mm in
diameter. The wrapping materials act as buffer to
shield the conjunctiva as well as act as a conducive
niche for the attachment of the extraocular muscles.

Wrapping materials may be either organic (autol-
ogous and heterologous) or alloplastic. Advantages
and disadvantages of wrapping an implant and
choice of wrapping material are still matter of debate
among the surgeons [3]. While human donor sclera is
commonly used as a readily available cost-effective
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wrapping material, it entails some potential risk of
disease transmission. Specially processed and mar-
keted allografts like human donor pericardium, fascia
lata, sclera, bovine pericardium, and acellular dermis
have been implemented as safe alternatives with vari-
able success rate. These materials increase the cost of
surgery. Autologous materials like temporalis fascia,
rectus abdominus sheath, fascia lata, etc. have also
been tried as wrapping materials. However use of
these autologus tissues needs a second donor opera-
tive site resulting in prolonged operation time and
increased morbidity. Synthetic wrapping materials
(e.g., undyed polyglactin 910 mesh) are gaining pop-
ularity due to eliminated risk of disease transmission,
no need of second surgical site, simple technique,
and relatively inexpensive nature.

Enucleation especially in retinoblastoma
patients undergoing adjuvant radio or chemo-
therapy has a higher risk of long-term complica-
tion [4]. Enucleation at a young age enhances the
perils of volume deficiency both in terms of bone
and soft tissue [5, 6]. Hence, careful selection of
implant material and meticulous surgical tech-
nique is a necessity for these patients.

Various types of implants like gold, silver, glass,
silicone, cartilage, bone, fat, cork, titanium mesh,
acrylics, rubber, catgut, peat, agar, silicon, hydroxy-
apatite, and polyethylene have been described. At
present most popular integrated implants are the
hydroxyapatite and polyethylene and the non-inte-
grated being the acrylic and silicon.
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Hydroxyapatite Implant

Natural coralline hydroxyapatite material is used
as the hydroxyapatite (HA) ocular implant. It
contains approximately 500 pm diameter pores
structurally that simulate the haversian system of
human bone. The microstructure of this implant
allows fibrovascular ingrowth of host tissues in
the anophthalmic socket [7]. Once the implant is
well vascularized and integrated, it can be drilled
and fitted with a motility peg implant. This motil-
ity peg is then coupled to the ocular prosthesis to
enhance prosthesis motility and cosmesis.

The hydroxyapatite implant is usually
wrapped in donor sclera or fascia. The socket
is measured using sterile trial spheres. Usually
an 18-22 mm implant is appropriate. Wrapping
the implant adds approximately 1-1.5 mm to the
overall diameter.

The scleral shell is cut to the appropriate size
and shape to enclose the implant securely with the
corneal window placed posteriorly. Multiple inter-
rupted 6-0 Vicryl sutures are used for securely clos-
ing the sclera; 24 mm rectangular windows are
cut through the sclera within 810 mm from the
anterior most apex of the implant. Multiple holes
are then drilled manually into the implant using
a 20-gauge needle to promote further fibrovascu-
lar ingrowth at the site of each window and at the
site of the posterior corneal window [8]. The four
recti muscles are sutured and fixed to the anterior
lip of the corresponding scleral windows. Anterior
Tenon’s fascia is sutured with multiple interrupted
6-0 Vicryl sutures. The conjunctiva can be closed
with continuous 6-0 plain suture. Some authors
report a relatively high exposure rate with hydroxy-
apatite compared with alloplastic sphere implants
emphasizing the need for a meticulous closure in
layers as well as placement of the implant posterior
to the posterior tenon deep in the socket [9-12].

Polyethylene (Medpor®) Implant

Polyethylene is a high-density straight-chain
hydrocarbon material, formed by polymerization
of ethylene molecules. It is nontoxic, nonaller-

genic, and biocompatible. Medpor (Porex Surgical
Inc., Georgia, USA) is a lightweight, polyporous
form (150-400 pm) of polyethylene. This mate-
rial enables fibrovascular proliferation of orbital
tissue allowing biointegration of the implant with
the host’s body, thus reduces the risk of migration,
exposure and extrusion. Unlike hydroxyapatite, it
is much resilient, allowing muscles to be sutured
directly to it without wrapping. Many studies
have reported favorable surgical outcomes after
Medpor orbital implantation [13—15].

A range of implant diameters of 14-22 mm are
available. A set of resterilizable sizer is available
for measuring the appropriate implant diameter.

The classic Medpor has a rough surface with
some tendency to cause erosion of overlying
Tenon’s capsule and conjunctiva. To compen-
sate for this, other types of Medpor have been
designed. Medpor-SST is a further refinement
with a smooth, porous anterior surface, which
helps minimize late-implant exposure, and the
preplaced suture tunnels allow for easy anchoring
of the rectus muscles. Medpor-MCOI is cone-
shaped, to provide extra volume in the orbit with
a similar diameter implant. They have proved to
be more effective in patients with phthisis bulbi
or microphthalmos.

Bio-ceramic Implant

Bioceramic orbital implant is made of the porous,
nonbrittle biomaterial alumina (Al,Os). It has
uniform interconnected pores of approximately
500 pm in size. Unlike hydroxyapatite, it is manu-
factured with no disruption to marine ecosystems.
Advantages of bio-ceramic implants include:

e Easy to manufacture, structurally strong, and
free of contaminants.

* Porous, strong, and resilient composition

e Rapid fibrovascular ingrowth

* No risk of disease transmission

e Lightweight and easy manuverability during
surgery

e Easy suturing of extra ocular muscles to implant

o Effortlessly hand-drilled
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e Noninflammatory, nonallergenic

e Improved motility of the artificial eye

e After implantation, a biofilm develops over
the implant that acts as a barrier and helps in
prevention of rejection.

Self-Inflating Tissue Expanders

Self-inflating tissue expanders are hydrogel
implants which follow principle of osmotic gradi-
ent leading to volume enhancement. After implan-
tation, absorbs body fluid and grow consistently
to a predefined volume. The swelling capacity of
the implant is between 7- and 12-fold, depending
on the product type. These implants are indicated
in the treatment of clinical anophthalmia, post
enucleation socket syndrome, and congenital
microphthalmia. Their advantages are as follows:

e Procedure is safe, quick, and minimally invasive
* High biocompatibility

e Lesser postoperative complications

e Optimized swelling

e Various shapes available for various indications

Being a relatively new technique, long-term
safety of the material as an orbital implant has yet
to be established, but early results are promising.
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