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Introduction

The Femtosecond (FS) laser technology was discovered in 1997
by the famous Nobel prized Egyptian scientist Dr. Ahmed Zwail @.

The femtosecond laser is a focusable infrared laser which
utilizes pulses in the femtosecond (10™*%s) duration range. A femtosecond
Is one quadrillionth of a second, 1/1000 of a picosecond and 1/1,000,000
of a nanosecond. The 1053 nm wavelength of light used by the laser is
transparent to the cornea, thus resecting only targeted tissue, while

leaving the surrounding tissue unaltered .

A unique feature of the femtosecond laser is its ability to
produce tissue disruption at very low energy settings. This is due to the
very short pulse width ( pulse duration ) associated with the laser
(600 to 800 fs), and to the very rapid pulse repetition (speed) of the laser

(15,000 - 60,000 pulses per second) ©.

There are several uses for the femtosecond laser in Ophthalmic
practice and these uses are expanding as surgeons gain more experience

with this versatile device @,

The use of femtosecond laser in LASIK is effective and safe
procedure with less corneal higher-order aberrations resulting in better
uncorrected visual acuity and contrast sensitivity, In comparison to

microkeratome @,

Femtosecond laser can be also used to make channels for
implantation of intracorneal rings (INTACS) in the treatment of

keratoconus ® and pellucid marginal corneal degeneration ©.




Also  the ability of the femtosecond laser to produce
penetrating keratoplasty (PK) incisions improves the precision of donor—
host alignment which translates into faster recovery of higher levels of

visual acuity .

Femtosecond laser—assisted lamellar keratoplasty (FALK) is
effective in restoring corneal structure and transparency in several corneal
pathologies ® The regularity and homogenicity of the femtosecond laser

cut resulted in a favorable wound healing response ©.

Using femtosecond laser for certain steps in cataract surgery
has the potential to increase the accuracy of surgical procedure, decrease

recovery time and improve visual results 9.

Femtosecond laser allows highly precise and reproducible
subsurface using long infrared wave lengths. One of the most important
applications of this method is glaucoma surgery. Permanent drainage

channel may be created to reduce the elevated intraocular pressure %,

FS laser has excited many scientists because of its precise high
energy, low heat generating qualities and it appears to be both safe and
effective. It is likely that successful implementation into Ophthalmic use

will continue to flourish 2




AIM OF THE ESSAY

The aim of this study is to discuss the different
uses of femtosecond Ilaser as a new tool in

Ophthalmology.
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Abbreviations

ABBREVIATIONS

AC= Anterior Chamber

AK= Astgmatic Keratotomy

ALK= Anterior Lamellar Keratoplasty

ARVO= Association for Research in Vision and Ophthalmology
BCV A= Best Corrected Visual Acuity

BSCV A= Best Spectacle Corrected Visual Acuity

CClI= Clear Corneal Incision

CE= European Community

CXL= Collagen Crosslinking

D= Diopter

3D-CSI= Three dimentional Confocal Structured Illumination
DALK=Deep Anterior Lamellar Keratoplasty

DLK= Diffuse Lamellar Keratitis

DSAEK-= Descemet’s Stripping Automated Endothelial Keratoplasty

DSEK= Descemet’s Stripping Endothelial Keratoplasty



