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Introduction 
 

     The  Femtosecond  (FS)  laser technology  was  discovered  in 1997 

by  the  famous  Nobel  prized  Egyptian  scientist   Dr.  Ahmed Zwail 
(1)

.  

      The  femtosecond laser  is a focusable infrared laser which 

utilizes pulses in the femtosecond (10
-15

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 
(2)

.                                             

      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) 
(3)

.                                                     

       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 
(3)

.                                                                      

      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 
(4)

.                                                                                    

      Femtosecond laser can be also used to make channels for 

implantation of intracorneal rings (INTACS) in the treatment of 

keratoconus 
(5)

 and pellucid marginal corneal degeneration 
(6)

.                

           



      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 
(7)

.                                                                                       

      Femtosecond laser–assisted lamellar keratoplasty (FALK) is 

effective in restoring corneal structure and transparency in several corneal 

pathologies 
(8)

  The regularity and homogenicity of the femtosecond laser 

cut resulted in a favorable wound healing response 
(9)

.                           

      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 
(10)

.                                          

     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 
(11)

.  

     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 
(12)

                                                                     

 

 

 

 



     AIM OF THE ESSAY 
 

       The aim of this study is to discuss the  different 

uses of femtosecond laser as a new tool in       

Ophthalmology.                                                                   
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فًٛزٕصبَّٛ فٙ أٔاخش انزغؼُٛبد يٍ انمشٌ انؼششٍٚ ػهٗ ٚذ انؼبنى ال  رى اكزشبف نٛضس 

 . انًصشٖ انذبصم ػهٗ جبئضح َٕثم انذكزٕس أدًذ صٔٚم 

يٍ إَٔاع انهٛضس رٔ الأشؼخ رذذ انذًشاء  ( يٍ انضبَٛخ1510-  ) ٔ ٚؼذ نٛضس انفًٛزٕصبَٛخ 

 1انز٘ ٚؼطٙ َجضبد فبئمخ انمصش يغ دجى ثمؼخ دٕانٙ  ( َبَٕ يزش1053طٕل يٕجٙ )

120)ٔلذ ظٓش كزطٕس نهٛضس انجٛكٕصبَٛخ . يٛكشٔيزش
-

)ٔانُبَٕصبَٛخ  ( يٍ انضبَٛخ1
. ( يٍ انضبَٛخ10 -9

. ٔٚذذس انهٛضس رأصٛشِ ثزكٍٕٚ فمبػبد رجٕٚفٛخ فٗ الأَغجخ

ٔٚؼزجش اعزخذاو نٛضس انفًزٕصبَٛخ فٙ ػًم انغذٚهّ الأيبيٛخ نهمشَٛخ يٍ انطشق انًزمذيخ  

ٔ فٙ ػًهٛبد رصذٛخ الإثصبس ثبنهٛضس يٍ دٛش دلخ عًك انغذٚهّ ٔ شكهٓب ٔصٔاٚبْب ٔ دٕافٓب، 

دبلاد انمشَٛخ انًخشٔطٛخ ػٍ طشٚك ػًم لُٕاد نضسع دهمبد داخم انمشَٛخ رغزغشق كزنك فٗ 

 دلبئك ٚغزطٛغ ثؼذْب انًشٚض 5ٔٚزى رنك ثطشٚمّ غٛش يؤنًّ رغزغشق دٕانٙ   صٕا8َٙ - 5يٍ 

.  انؼٕدح نؼًهّ ٔ ثذٌٔ غطبء نهؼٍٛ

فٕٓ لبدس ػهٗ ، نٛضس انفًزٕصبَٛخ فٙ ػًهٛبد انزشلٛغ انُبفز ٔ انطجمٙ نهمشَٛخأٚضب ٚغزخذو 

لطغ انمشَٛخ ثذلّ كًب اَّ ٚغزطٛغ ػًم أشكبل ٔ صٔاٚب يخزهفخ لا ًٚكٍ ػًهٓب ثمبطغ انمشَٛخ 

رصذٛخ الاعزجًبرٛضو ٔأخز ػُٛبد يٍ انمشَٛخ ٔفٗ ٔشى انمشَٛخ ثكفبءح ػبنّٛ دو  ٚغزخ كًب.انًؼزبد

. دٛش اَك لا رغزطٛغ انزفشٚك ثٍٛ كهزب انؼُٛزٍٛ

كًب ٚغزخذاو نٛضس انفًزٕصبَٛخ اٌٜ ثُجبح فٙ ثؼض خطٕاد ػًهٛخ انًٛبِ انجٛضبء يضم 

ػًم انفزذخ الأيبيٛخ ثكٛظ انؼذعخ ٔ رمغٛى انؼذعخ ْٕٔ ثزنك ، ػًم انجشح انخبسجٙ ثبنمشَٛخ

 فٙ جشادبد انًٛبِ انضسلبء غٛش انُبفزح  ٔ.ٚؤدٖ إنٗ صٚبدح دلخ انؼًهٛخ ٔ رذغٍٛ َزٛجخ انُظش

. ٔكزنك ػًم فزذبد ثضأٚخ انخضاَخ الأيبيٛخ نهؼٍٛ

       نمذ جزة انهٛضس فًٛزٕصبَٛخ اَزجبِ انكضٛش يٍ انؼهًبء ثغجت اَزبجّ نطبلخ ْبئهخ ٔدلٛمخ يغ 

انذفبظ ػهٗ خبصٛخ اَزبط دشاسح لهٛهخ ٔ غٛش يذيشح نلاَغجخ كًب اَّ ٔعٛهخ اّيُخ ٔفؼبنّ فٗ 

. يخزهف يجبلاد طت ٔجشادخ انؼٌٕٛ يغزًشا فٗ انزطٕس ٔالاَزشبس فٗ الاٚبو انًمجهخ
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