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aser in situ keratomileusis (LASIK,
o r 'flap and zap') is a recently
developed technique for correction
of a wide spectrum of refractive errors,
ranging from high myopia to high hypermetropia. This is done by resecting a thin
superficial lamella of cornea w i t h a
motorised microkeratome, then ablating
stromal tissue with an excimer laser, and
rapidly restoring the corneal integrity by
folding the lamellar flap back in place
(Figure 1 ) . W e carried o u t an electron
microscopic study o n donor eyes to help
elucidate the underlying mechanisms of
this new surgical technique.

Background
Keratomileusis was conceived by JosC
Barraquer some 50 years ago (Barraquer
1949), in an operation which involved the
microkeratome resection of a superficial
corneal lamella which was reshaped o n a
cryolathe, and then sutured back onto the
recipient. This procedure was extremely
difficult t o perform successfully, as the

early microkeratome and cryolathe gave
poorly reproducible results. Further, the
excised tissue flap was devitalised by the
cryolathing and had to be sutured back in
place. O n l y spherical refractive errors
could be corrected.
The technique has been gradually refined
and in the last two or three years significant advances have been made. With the
introduction of escimer lasers and new
microkeratome systems (Fignre 2),
(LASIK) is now a realistic procedure for
surgical correction of a wide range of
ametropia (Pallikaris and Siganos, 1994).
Interest in surgical correction of refractive error has developed with the introduction of radial k e r a t o t o m y ( R K ) and
excimer laser photo-refractive keratectomy
(PRK). PRK is currently used to correct
mild to moderate myopia (Aron-Rosa et a1
1995), and the most recent generation of
lasers will also effectively correct astigmatism (Gallinaro et a1 1996). PRK is, however, limited in accuracy by:
.The unpredictability of the eye's healing
response to the laser wound.
.The varying degrees of regression from
the initially achieved refraction.
.Problems of subepithelial scarring, which
can cause glare and reduce the best corrected acuity (Buratto 1994).

7gure 1. Diagram of LASIK for correction of hypermetropia.
a) A thin flap is resected by microkeratome.
b) The flap is folded to one side.
c) Excimer laser ablation of the superficial stroma is carried
out.
d) The flap is folded back in place.

LASIK offers the prospect of reducing
some of these problems as, instead of leaving a large open wound on the cornea at
the end of surgery, the lamellar flap with
its epithelium is replaced and there is
extremely rapid wound healing, with minimal tissue response.
Following PRK, a patient may experience severe pain for 24-48 hours, as the
cornea re-epithelialises. There then follows
a protracted period of visual recovery over
several months, as the epithelia1 and stromal reaction t o the treatment gradually
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