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PIKERATOPHAKIA was devised by Wer-
blin in 1979 and subsequently developed by
Kaufman and his coworkers at Louisiana State
University, New Orleans.! The procedure was
used initially for the refractive correction of
paediatric and adult aphakia, and later applied
to the correction of myopia and phakic hyperme-
tropia. In addition, epikeratoplasty grafts using
tissue lathed without refractive power have been
used for the treatment of keratoconus and for
tectonic patch grafting.

Unlike Barraquer’s keratorefractive proce-
dures of keratophakia and keratomileusis, the
technique of epikeratophakia is very easy. No
microkeratome lamellar keratectomy is neces-
sary. The patient’s corneal epithelium is simply
stripped off and a superficial annular groove
formed with trephine and scissors. A prelathed
lenticule is placed on top of the patient’s cornea,
tucked into the groove, and stabilised with inter-
rupted sutures.

The availability of commercially lathed lenti-
cules for epikeratophakia has brought this proce-
dure within the reach of any ophthalmologist.
When the donor corneal tissue has been cut to the
required shape on the cryolathe, it can be lyophi-
lised (freeze dried) and placed in a vacuum-
sealed vial. In this state, it will remain in a stable
condition at room temperature for a prolonged
period of time. This enables cryolathing to be
performed at a specialist centre and the lathed
lenticules can later be dispatched by post to
surgeons anywhere in the world. During the past
few years, a multicentre evaluation of epikerato-
phakia using commercially prepared lenticules
has been conducted by Allergan Medical Optics
(AMO; Irvine, CA).

INDICATIONS
Keratoconus

Patients with keratoconus and contact lens
intolerance are generally treated by penetrating
keratoplasty. The decision for surgical interven-
tion is usually fairly easily reached in the absence
of alternative therapeutic modalities. Epikerato-
plasty using a plano-powered on-lay graft can be
used instead of penetrating keratoplasty in many
cases.

Seminars in Ophthalmology, Vol 3, No 2 (June), 1988: pp 149-154

Lyophilised tissue is devoid of living cells and,
when grafted, becomes populated by the
patient’s own keratocytes and covered by the
patient’s own epithelium. Therefore, it does not
carry the same risk of rejection and subsequent
graft failure that is associated with penetrating
keratoplasty. Recurrence of keratoconus in the
grafted tissue has not been reported, but remains
a possibility in the absence of long-term follow-
up with this technique. The procedure has the
advantage over penetrating keratoplasty in that
it is entirely extraocular and so avoids the prob-
lems of wound leakage with flat anterior cham-
ber and damage to the iris or lens. This makes it
particularly suitable in poor-risk cases such as
Down’s syndrome with keratoconus. If the kera-
toconus has advanced to the stage of causing
axial scarring, epikeratophakia is less suitable
because visual recovery will be limited. Preopera-
tive visual acuity should be 6/12 or better with a
pinhole if good visual rehabilitation is required.

Paediatric Aphakia

Many surgeons are reluctant to perform intra-
ocular lens implantation in children, and contact
lens compliance is frequently a problem. In this
situation, epikeratophakia is an excellent alter-
native and the vitality of the infantile tissues
ensures rapid recovery after the surgery (Fig 1).

Because of the rapid growth of the infant’s eye
during the first few years of life, there tends to be
a shift toward myopia following surgery.”> For
this reason, congenital cataracts are probably
best treated by extraction and contact lens wear,
with epikeratophakia as a secondary procedure if
contact lens noncompliance develops. Children
with aphakia following perforating eye injury
often have associated astigmatism from corneal
laceration. The application of an epikeratopha-
kia lenticule can mask this underlying astigma-
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Fig 1. Paediatric aphakic epiker

tism as well as correct the ametropia. The visual
outcome of paediatric epikeratophakia is depen-
dent on compliance with intensive occlusion ther-
apy for the associated amblyopia. Ability to
comply with patching is a prerequisite to make
surgical intervention worthwhile.

Adult Aphakia

Epikeratophakia is unlikely to supercede
intraocular lens implantation because the surgi-
cal procedure is more lengthy, the accuracy of
correction less predictable, and the visual recov-
ery time more prolonged. However, there are a
number of situations in which it would seem to be
the preferable mode of surgical correction of
adult aphakia.

As an extraocular procedure, epikeratophakia
has been shown to have no significant effect on
corneal endothelial cell count.’ This makes it a
good alternative to secondary intraocular lens
implantation, especially when the endothelial
cell count is low. Other factors, such as vitreous
in the anterior chamber, disorganised anterior
segment anatomy, and previous cystoid macular
oedema, militate against lens implantation. A
history of previous uveitis is a good indication for
epikeratophakia, but active uveitis should be

phakia at 2 weeks postoperatively just before suture removal.

controlled before undertaking surgery because
topical steroids are contraindicated in the early
postoperative phase.

Myopia

Surgical correction of myopia is a contentious
issue as the myope’s nontolerance of glasses and
contact lenses is generally more relative than
absolute. Surgical correction of low myopia (up
to —5 dioptres) is most easily and predictably
achieved with radial keratotomy.* Between —5
and — 10 dioptres of myopia, the risks, complica-
tions, and side effects of radial keratotomy
increase, making it progressively less effica-
cious.

Upto —37 dioptres of myopia has been correc-
ted using epikeratophakia, but the reported
results show significant degrees of under- and
over-correction.” This is particularly relevant
because the main aim in myopic refractive sur-
gery is to obtain good uncorrected visual acuity.
A small degree of inaccuracy in the correction of
a high myopic error can still leave the patient
with a poor uncorrected visual acuity, and
patients may not necessarily consider themselves
better off wearing a small rather than a large
correction.






