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laser™ Tpenuinisdniauaranasilofiawes
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1. IntralLase iFS150
2. Femto LDV

3. Zeiss visumax

4. Femtec 2010

5. Wavelight FS 200
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i@ Intralase iFS Femto LDV Zeiss VisuMax  Femtec 2010  Wavelight FS
s 150 200
Laser type Amplifier Oscillator Fiber optic Amplifier Oscillator-
amplifier amplifier
Wavelength (nm) 1,053 1,045 1,043 1,053 1,045
Laser pattern Raster Segmental Spiral Spiral Raster
Centration Computer Mechanical Mechanical Mechanical Computer
Visualization of Visual & virtual Virtual Visual Visual Visual &
surgery virtual
Mobile No Yes No No No
Suction Single syringe  Single built in  Single built in  Single built in  Dual built in
on limbus
Applannation Planar Planar Curved Curved Modified
surface planar
Additional proce- AK; Wedge, LK, PKP, FLEx, SMILE AK, LK, PKP, AK, LK, PKP,
dures LK, PKP, ICRS, Pocket, ICRS ICRS, INTRA- ICRS
Biopsy, Pocket COR

AK; astigmatic keratotomy, LK; lamellar keratoplasty, PKP; penetrating keratoplasty, ICRS; intracorneal

ring seement, FLEx; femtosecond lenticule extraction, SMILE; small-incision lenticular extraction, IN-

TRACOR; intrastromal presbyopia correction

fintuasain: Kymionis GD, Reinstein DZ. Femtosecond laser technology in corneal refractive surgery: a

review. J Refract Surg 2012;28: 912-20.
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g‘l.l‘ﬁ 4. Femtosecond laser ¥in FS 200 (§18) waz excimer laser ¥la EX 500 (431) vouiA30q Wavelight

Refractive Suite (MeAMBRINBAN AURER AMzLNNEAEns UnTIneaeRudlng)
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vmsuendunsvanen  Iegeziinisldwdes
19 (eye speculum) lumeuil vzdostae
Aun1ning Lddumn wazapadnlulureanasuas
NABINAA LautgnszuIung docking lag
ledaumugan1 (suction ring) WieLfinAw
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a wva v ]

AsUURRaEelsuaswidiadewulaaga

n15UURMI08199nAInAIHFRa 8Ly
IaadniinudiAgegnamnnuiy  IwIzas
rvaavzedesiunizunindoundwidala
Fomsufincdl

1. asUahaseumneuweu WWunan 1
fani iedestunisuinilaglidinamdy
Fap1avilii flap indeu

2. mmsedilalldiuien nademh e
thvideaszr (una 12 §Uai letlesiu

nsfa@eils flap TIWVNIAIEUY @719



auaIu YA

) 9; = I~ =l
LagA1uandunan 1 ey
3. AISIALANALN TAGLRNIZANTLHAIAN
< ) ¢ A a A a °
Wunan 1-2 @Uavt inevantasalasaednsnd
NIZLAUTIRN
4. AISANUWIUNULAALIDDDNNATINIY LD
A A |
NANALY LAAn AY Laziuavead Ussaa 1
LABU
5. neaneUfTiuskasuionay Juay 4
gj I3 [ € 1 [ 9; =1 a
A% LUUNAT 1-2 dUAT SAIUNUUIRNNSUYUA
laiflansiude (non-preservative artificial tear)
U08 9§ MILDINTAMIAS ASOMUTILNNE LY
AUATS
6. UINTIWULNNEUA VS RAUNR T

a v A
FUUINTIINUN

A75UNM5220814915 asfaaulaaRA

Tneilun1snsiafamunandsiifnday
wloadn sznsiandesidnegnades 6 ade
Ao 1 Ju, 1 dUadi, 1 0oy, 3 hoy, 6 Lhoy,
uay 1 U ndwide ieguuanduivin fae
g wavUseiliuanmniglua 813dn15un
asrfiudmuIdinuRaunfivy Sn1sdnieEy
Ak vieasdonsande Wudu

TunsalifFumsinuegsssema vieas
Wunmslu@nemensdseme  asazlasunis
asandaiinogeion 2 ads Ao 1 Tuuay 1
UMY LarUINaII8IUNINSHINE (medi-
cal report) TUSumsasasefudnuurmedang
Useinela

Femto- LASIK 53

AnRNSSUUTENA

YaUUAN Alcon Laboratories uazAudia
An AzunedEns uinInededesde 7
Beilonmdszneu

Conflicts of interest: HUWUS Wi
nihaudladn  ANTUNMEMEARS UNINYIRY
el

LONANTD19DY

1. Dick HB, Elling M, Willert A. Femtosecond
laser in ophthalmology-a short overview of
current applications. Medical Laser Applica-
tion 2010;25:258-61.

2. Soong HK, Malta JB. Femtosecond lasers in
ophthalmology. Am J Ophthalmol 2009;147:
189-97.

3. Stern D, Schoenlein RW, Puliafito CA, et
al. Corneal ablation by nanosecond, picosec-
ond, and femtosecond laser at 532 and 625
nm. Arch Ophthalmol 1989;107:587-92.

4. Slade SG. The use of the femtosecond laser
in the customization of corneal flaps in laser
in situ keratomileusis. Curr Opinion Ophthal-
mol 2007;18:314-7.

5. Salomao MQ, Wilson SE. Femtosecond laser
in laser in situ keratomileusis. J Cataract Re-
fract Surg 2010;36:1024-32.

6. Peter K, Sutton GL, Rootman DS. Applica-
tion of the femtosecond laser in corneal
refractive surgery. Curr Opinion Ophthalmol
2011;22:238-44.

7. Kymionis GD, Reinstein DZ. Femtosecond
laser technology in corneal refractive surgery:
a review. J Refract Surg 2012;28:912-20.

8. Kezirian GM, Stonecipher KG. Compari-
son of the IntraLase femtosecond laser and
mechanical microkeratomes for laser in situ
keratomileusis. J Cataract Refract Surg 2004,
30:804-11.

9. Durrie DS, Kezirian GM. Femtosecond laser
versus mechanical microkeratome flaps in



54

10.

11.

12.

13.

14.

15.

16.

17.

18.

Wealvainwans 2558;54(1):

wavefront-guided laser in situ keratomileusis:
prospective contralateral eye study. J Cata-
ract Refract Surg 2005;31:120-6.

Moshirfar M, Gardiner JP, Schliesser JA, et
al. Laser in situ keratomileusis flap complica-
tions using mechanical microkeratome versus
femtosecond laser: retrospective compari-
son. J Cataract Refract Surg 2010;36:1925-33.
Talamo JH, Meltzer J, Gardner J. Reproduc-
ibility of flap thickness with IntraLase FS and
Moria LSK-1 and M2 microkeratomes. J Re-
fract Surg 2006;22:556-61.

Kim JH, Lee D, Rhee KI. Flap thickness re-
producibility in laser in situ keratomileusis
with a femtosecond laser: optical coherence
tomography measurement. J Cataract Refract
Surg 2008;34:132-6.

Stahl JE, Durrie DS, Schwendeman FJ, Bog-
hossian AJ. Anterior segment OCT analysis of
thin IntraLase femtosecond flaps. J Refract
Surg 2007;23:555-8.

Stonecipher K, Ignacio TS, Stonecipher M.
Advances in refractive surgery: microkerato-
me and femtosecond laser flap creation in
relation to safety, efficacy, predictability, and
biomechanical stability. Curr Opin Ophthal-
mol 2006;17:368-72.

Friedlaender MH. LASIK surgery using the
IntraLase femtosecond laser. Int Ophthalmol
Clin 2006;46:145-53.

Sutton G, Hodge C. Accuracy and precision
of LASIK flap thickness using the IntraLase
femtosecond laser in 1000 consecutive cases.
J Refract Surg 2008;24:802-6.

Salomao MQ, Ambrosio RJ, Wilson SE. Dry
eye associated with laser in situ keratomileu-
sis: mechanical microkeratome versus fem-
tosecond laser. J Cataract Refract Surg 2009;
35:1756-60.

Shousha MA, Yoo SH. New therapeutic mo-
dalities in femtosecond laser —assisted corne-
al surgery. Int Ophthalmol Clin 2010;50:149-
60.

20.

21.

22.

23.

24.

25.

26.

27.

. Medeiros FW, Stapleton WM, Hammel J,

Krueger RR, Netto MV, Wilson SE. Wavefront
analysis comparison of LASIK outcomes with
the femtosecond laser and mechanical mi-
crokeratomes. J Refract Surg 2007;23:880-7.
Buzzonetti L, Petrocelli G, Valente P, et al.
Comparison of corneal aberration changes af-
ter in situ keratomileusis performed with me-
chanical micrikeratome and IntraLase femto-
second laser: 1-year follow-up. Cornea 2008;
27:174-9.

Kim JY, Kim MJ, Kim T-l, Choi H-J, Pak JH,
Tchah. A femtosecond laser creates a strong-
er flap than a mechanical microkeratome. In-
vest Ophthalmol Vis Sci 2006;47:599-604.
Chaurasia SS, Luengo Gimeno F, Tan K. In
vivo real-time intraocular pressure variations
during LASIK flap creation. Invest Ophthalmol
Vis Sci 2010;51:4641-5.

Solomon R, Donnenfeld ED, Holland EJ, et
al. Microbial keratitis trends following refrac-
tive surgery: results of the ASCRS infectious
keratitis survey and comparisons with prior
ASCRS surveys of infectious keratitis following
keratrefractive procedures. J Cataract Refract
Surg 2011;37:1343-50.

Gil-Cazorla R, Teus MA, de Benito-Lopis.
Incidence of diffuse lamellar keratitis after la-
ser in situ keratomileusis associated with the
IntraLase 15 kHz femtosecond laser and Mo-
ria M2 microkeratome. J Cataract Refract Surg
2008;34:28-31.

Netto MV, Mohan RR, Mediros FW, et al.
Femtosecond laser and microkeratome cor-
neal flaps: complication of stromal wound
healing and inflammation. J Refract Surg 2007,
23:667-76.

Kaiseman |, Maresky HS, Bahar I, Rootman
DS. Incidence, possible risk factors, and po-
tential effects of an opaque bubble layer
created by a femtosecond laser. J Cataract
Refract Surg 2008;34:417-23.

Srinivasan S, Herzig S. Sub-epithelium gas



auaIu YA

28.

29.

30.

31.

32.

breakthrough during femtosecond laser flap
creation for LASIK [video report]. Br J Oph-
thalmol 2007;91:1373.

Lifshitz T, Levy J, Klemperer |, Levinger S.
Anterior chamber gas bubbles after corneal
flap creation with a femtosecond laser. J Cat-
aract Refract Surg 2005;31:2227-9.

Wright JR. Gas bubbles after flap creation
with femtosecond laser (letter). J Cataract
Refract Surg 2006;32:1076.

Kuo AN, Kim T. Persistent anterior chamber
gas bubbles during IntraLASIK. J Cataract Re-
fract Surg 2007;33:1134-5.

Srinivasan S, Rootman DS. Anterior chamber
gas bubble formation during femtosecond
laser flap creation for LASIK. J Refract Surg
2007; 23:828-30.

Soong HK, de Melo Franco R. Anterior
chamber gas bubbles during femtosecond
laser flap creation in LASIK: Video evidence
if entry via trabecular meshwork. J Cataract

33.

34.

35.

36.

Femto- LASIK 55

Refract Surg 2012;38:2184-5.

Stonecipher KG, Dishler JG, Ignacio TS,
Binder PS. Transient light sensitivity after
femtosecond laser flap creation: clinical find-
ings and management. J Cataract Refract Surg
2006;32:91-4.

Munoz G, Albarran-Diego C, Sakia HF, Jav-
aloy J, Alio JL. Transient light-sensitivity syn-
drome after laser in situ keratomileusis with
the femtosecond laser: incidence and pre-
vention. J Cataract Refract Surg 2006;32:2075-
9.

Reggiani-Mello G, Krueger RR. Comparison
of commercially available femtosecond la-
sers in refractive surgery. Expert Rev Ophthal-
mol 2011;6:55-65.

Audladn AuzwIgAans uIngndeedinl.
NMSWSEUNBURNIAR  LAZNITAWAVAINIAR. 11
5ﬁﬁl’mzhttp://vyvvvv.med.cmu.ac.th/cmulasik—
center. lI0ale 28 WARNIEU 2557.

Femto-LASIK: blade-free LASIK- a new choice of LASIK

Somsanguan Ausayakhun

Department of Ophthalmology, Faculty of Medicine, Chiang Mai University

Femto-LASIK is a form of laser-assisted in situ keratomileusis (LASIK) that uses a femtosecond
laser (FS) for corneal flap creation instead of a mechanical microkeratome in order to re-
duce the disadvantages and limitations of the microkeratome. This review summarizes the
principles of FS laser in LASIK surgery, the advantages of Femto-LASIK over conventional
LASIK, the disadvantages and unique complications of Femto-LASIK, and also how to pre-
pare for the femto- LASIK. Chiang Mai Medical Journal 2015;54(1):47-55.

Keywords: Femto-LASIK, blade-free LASIK, bladeless LASIK, all laser LASIK, microkeratome




