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Photoablation Outline

• Surface ablation
• LASIK (Laser in Situ 

Keratomileusis) 
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• Ablation = remove tissues (ระเหยไป)

• Photo : Excimer laser ArF 193 nm 

• Abrasion (n) = การถลอก รอยขีดขว่น

• Abrade (v) = scrub ขดั

S.Ausayakhun, MD, MHSc.

Photoablation Techniques
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LASER in Ophthalmology
Light Amplification by Stimulated Emission of Radiation

1. Argon, Krypton laser-
photocoagulation

2. Nd:YAG, Femtosecond
laser-photodisruption

3. Excimer laser-
photoablation

S.Ausayakhun, MD, MHSc.
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LASER in Ophthalmology

• Excimer               193 photoablation
• Argon 488-514 photocoagulation
• Femtosecond 1053/1048 Photodisruption/

Photodissection

• Nd:YAG               1064 Photodisruption

• CO2 10600 photothermal

(Neodymium-doped yttrium aluminum garnet)

S.Ausayakhun, MD, MHSc.

Laser               Wavelength             Effects
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Excimer lasers

– Derived from excited + 
dimer (2 atoms)

– Gas lasers: noble (Ar, Kr, Xe) 
+ reactive (Fl, Cl)

– Emit pulses of light in UV 
spectrum

– Most commonly used 
excimer lasers

• ArF, 193 nm
• KrF, 248 nm
• XeCl, 308 nm

S.Ausayakhun, MD, MHSc.
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Excimer laser Mechanisms
- Rupture of intermolecular 

bindings
- Vaporization of corneal 

tissue
- No thermal damage

S.Ausayakhun, MD, MHSc.

Photoablation Techniques
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Ar F Excimer Laser in LASIK

• High absorption, low penetration in corneal surface 
• Precise tissue removal with minimal damage surround tissue 

S.Ausayakhun, MD, MHSc.
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Correction of Myopia BCSC, Refractive surgery

prolate

oblate

S.Ausayakhun, MD, MHSc.

Corneal recontouring 
by excimer laser
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Correction of Hyperopia & Astigmatism BCSC, Refractive surgery

S.Ausayakhun, MD, MHSc.

Corneal recontouring 
by excimer laser
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1. Surface ablation
2. LASIK (Laser in Situ Keratomileusis)

S.Ausayakhun, MD, MHSc.

Photoablation Techniques
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1. Surface ablation
2. LASIK (Laser in Situ Keratomileusis)
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Photoablation Techniques
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• Photorefractive Keratectomy (PRK)
• Laser Subepithelial Keratomileusis (LASEK)
• Epithelial Laser in Situ Keratomileusis 

(Epi-LASIK)

S.Ausayakhun, MD, MHSc.

Surface Ablation
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Surface Ablation
Patient Selection

• Recommendation :
- Narrow palpebral fissure
- Deep-set globe 
- Thin cornea 
- Epithelium basement 

membrane dystrophy 
(EBMD)

S.Ausayakhun, MD, MHSc.
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Surface Ablation
Patient Selection

• Why? • Recommendation :
- Narrow palpebral fissure
- Deep-set globe 
- Thin cornea 
- Epithelium basement 

membrane dystrophy 
(EBMD) 

Poor candidate for LASIK!!!!

S.Ausayakhun, MD, MHSc.

Krachmer J, et al. Krachmer: Cornea (2010) Mosby

• Flap distortion
• Delayed healing
• Epithelial ingrowth
• Flap keratolysis
• Corneal scarring 
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Surface Ablation 
Techniques

• PRK – Epithelial debridement
• LASEK
• Epi-LASIK

Epithelial preservation

S.Ausayakhun, MD, MHSc.
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Surface Ablation 
Techniques

• PRK – Epithelial debridement
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S.Ausayakhun, MD, MHSc.
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Laser Subepithelial Keratomileusis
(LASEK)

• 20% absolute alcohol

S.Ausayakhun, MD, MHSc.
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Epithelial Laser in Situ Keratomileusis
(Epi-LASIK)

S.Ausayakhun, MD, MHSc.
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Epi-LASIK

Epi-LASIK blade 50 micron

S.Ausayakhun, MD, MHSc.
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Surface Ablation 
Techniques

• PRK – Epithelial debridement
• LASEK
• Epi-LASIK

Epithelial preservation

S.Ausayakhun, MD, MHSc.
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Surface Ablation 
Techniques

• PRK – Epithelial debridement
• LASEK
• Epi-LASIK

Epithelial preservation

S.Ausayakhun, MD, MHSc.
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Photorefractive Keratectomy 
(PRK)

Epithelium debridement:
Manual:
• Mechanical : Blunt  spatula, hockey blade*, wedge 

cell sponge, Amoils brush, diamond blur
• Chemical: 20 % absolute alcohol
LASER:
• Excimer laser: trans-epithelium PRK*
*@ CMU LASIK CENTER

S.Ausayakhun, MD, MHSc.
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PRK@CMU LASIK

S.Ausayakhun, MD, MHSc.

เชยีงใหมเ่วชสาร 2559; 55 (4):179-85
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StreamLight 

• One-Step Trans-epi PRK by WaveLight EX 500
• No touch, no cut technique

S.Ausayakhun, MD, MHSc.
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PRK vs PTK

• PRK = Photorefractive Keratectomy
• PTK = Phototherapeutic Keratectomy

S.Ausayakhun, MD, MHSc.
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Photoablation Techniques 

1. Surface ablation
2. LASIK (Laser in Situ Keratomileusis) 

S.Ausayakhun, MD, MHSc.
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• Keratomileusis (Gr) 
- Kerato = cornea
- Mileusis = to carve

• Laser in Situ = excimer laser stromal ablation

S.Ausayakhun, MD, MHSc.

LASIK
(Laser in Situ Keratomileusis)
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LASIK
(Laser in Situ Keratomileusis)

BCSC, Refractive surgery

S.Ausayakhun, MD, MHSc.
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Anatomy of Cornea

E1 Epithelium 30-50 u

B Bowman’s 10-14 u

S Stroma central 500-550 u

D Descemet’s 3-12 u

E 2 Endothelium 4-6 u

S.Ausayakhun, MD, MHSc.
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US FDA : Residual stromal bed > 250 u or 50% corneal thickness

CMU LASIK Center : Residual stromal bed > 300 u
Residual stromal bed = CCT-A-B = 560-160-80 = 320 u
Residual stromal bed: MK-LASIK<FS-LASIK<PRK

S.Ausayakhun, MD, MHSc.

Cornea Tissue Ablation
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Surface Ablation vs LASIK

Advantages Disadvantages
For Epithelial basement 
membrane dystrophy (EBMD)

Pain, PO discomfort

For Thin cornea Cornea haze

No flap complications Infectious keratitis
Dry eyes Visual  recovery

S.Ausayakhun, MD, MHSc.
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S.Ausayakhun, MD, MHSc.

Surface Ablation vs LASIK
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Evolution 
Excimer Laser in LASIK

Broad beam laser

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery

35



Evolution 
Excimer Laser in LASIK

Slit scanning laser

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery
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Evolution 
Excimer Laser in LASIK

Flying spot laser

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery
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Evolution 
Excimer Laser in LASIK

Flying spot laser &
Customized ablation

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery
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Evolution 
Excimer Laser in LASIK

Flying spot laser 
& Aspherical ablation

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery
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Evolution 
Excimer Laser in LASIK

Eye tracking system
& Iris registration

S.Ausayakhun, MD, MHSc.

Benjamin F Boyd: Atlas of Refractive Surgery
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CMU LASIK CENTER
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WaveLight EX500 
(Excimer Laser)

S.Ausayakhun, MD, MHSc.
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WaveLight EX500 
(Excimer Laser) 

o Pulse rate 500 Hz,  Treatment rate of 1.4 sec per diopter 
myopia, Gaussian beam profile, Flying Spot laser beam 

o Eye tracker rate 1050 Hz monitoring eye movements every 
2 milliseconds

o On-board nitrogen generator to ensure laser purity and 
consistent fluency

o Integrated network ability with femtosecond and diagnostic 
equipment

o Cyclotorsion alignment and pupil center compensation

S.Ausayakhun, MD, MHSc.
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WaveLight EX500 
CycloTorsion Alignment (CTA) & 

Pupil Center Shift Compensation (PCSC) Mode

S.Ausayakhun, MD, MHSc.
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WaveLight EX500 
Treatment capabilities

S.Ausayakhun, MD, MHSc.
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Component of Vision

• Neural component
• Optical component
a. Focusing factor
b. Scattering factor
c. Absorption factor
d. Diffraction factor
e. Aberration factor

S.Ausayakhun, MD, MHSc.
46



Aberration of light

• Frits Zernike was a 
Dutch physicist

• Nobel Prize for physics 
in 1953 for his invention 
of the phase-contrast 
microscope

S.Ausayakhun, MD, MHSc.
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Zernike Pyramid

S.Ausayakhun, MD, MHSc.
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Zernike Polynomials

S.Ausayakhun, MD, MHSc.
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Zernike coefficient value

RMS < + 0.30 u @ pupil 6.0 mm

S.Ausayakhun, MD, MHSc.

• Aberration magnitude

Root Mean square(RMS) = Sum of coefficient value
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LASIK Evolution

Conventional LASIK: induction of higher-order aberrations 
(HOAs)  glare, halos,  starbursts,
reduced contrast sensitivity
Efforts to overcome the side effects
 Wavefront-optimized (WFO) ablation

 Aspherical ablation 

 Wavefront-guided (WFG) ablation
 Ocular wavefront ablation

 Topography-guided (TG) ablation 
 Corneal wavefront ablation

S.Ausayakhun, MD, MHSc.
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WaveLight EX 500 Ablation Profile

• Wavefront Optimized (WFO)
• Wavefront-guided (WFG)
• Topography-guided (TG)
• Custom Q

S.Ausayakhun, MD, MHSc.
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Wavefront Optimized Ablation 

o Wavefront Optimized ® treatment corrects a patient’s 
refractive error with less affect on the natural 
aspheric properties of the cornea

o Adding more prolate peripheral ablation

S.Ausayakhun, MD, MHSc.
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Wavefront optimized Ablation 

• WFO based on
– Keratometry & Refraction of the patient
– Take into account the asphericity of the cornea
– Reduce spherical aberration
– No effect on other HOAs

S.Ausayakhun, MD, MHSc.
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Wavefront optimized Ablation 

WaveLight EX 500-WFO ablation techniques:
• แก้ตามคา่สายตาท่ีทําการตัง้คา่

• ปรับ Sphere และ Cylinder step 0.5 
• ไมส่ามารถปรับ transition zone 
• Sequentially ablation: sphere then cylinder

S.Ausayakhun, MD, MHSc.
56



Wavefront-Guided Ablation

- Reduce pre-existing higher order aberrations, treat 
all HOAs

- RMS pre-op > 0.4 u
- Time consuming

- Large amount of cornea
- Not for after cataract surgery, irregular cornea, small 

pupil

S.Ausayakhun, MD, MHSc.
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Wavefront-Guided Ablation

WaveLight EX500 -WFG ablation techniques:
 Use wavefront guide from analyzer, ภาพถ่ายอยา่งน้อย 4 ครัง้ 

และได้ reproducibility HOA ท่ีดี

 เปรียบเทียบ manifest vs analyser measure at 4.0 mm
 Keep pupil size เทา่กบัคา่ทีถ่ายได้จาก analyzer
 Centering laser จะถกูตัง้ตาม line of sight ไมส่ามารถเลือกได้

S.Ausayakhun, MD, MHSc.
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Topography-Guided Ablation

 The difficulty is that the human wavefront aberration is 
dynamic & constantly changing as with accommodation. 

 Topo-guided ablations aim to target the aberration at the 
anterior surface of the cornea, which is relatively constant
regardless of accommodation

S.Ausayakhun, MD, MHSc.
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S.Ausayakhun, MD, MHSc.

WaveLight EX500 
Contoura® Vision Topo-guided LASIK

Topgraphy-guided ablation: Treat corneal HOA centered at corneal 
vertex, reduce corneal HOA
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What is Contoura® Vision 
Topo-guided LASIK?

• Contoura ® Vision: Name given to performing TG LASIK in virgin 
eyes by WaveLight EX 500

• Takes data from ALLEGRO Topolyzer or Oculyzer to create ablation 
profiles
– Takes elevation data > Zernike polynomials (Documents the 

aberrations on the cornea)
– The polynomials are converted to ablation profiles to remove 

the higher order aberrations
– Executes the ablation profile through the Wavelight EX500

S.Ausayakhun, MD, MHSc.
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S.Ausayakhun, MD, MHSc.

WaveLight EX500 

Contoura® Vision Topo-guided LASIK
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S.Ausayakhun, MD, MHSc.
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S.Ausayakhun, MD, MHSc.
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Topography guided Ablation

WaveLight EX500 -Topo- guided ablation techniques:
• ใช้แก้ปัญหา night vision, BCDVA <20/20, RMS pre-op > 0.4 u
• มีการ compensate C12 (spherical aberration) ท่ีเป็นต้นเหต ุquality of 

vision
• ใช้คา่ topo จาก topolyzer หรือ analyzer
• ต้องได้ภาพถ่ายท่ีดี อย่างน้อย 4 ภาพ

• Laser ablation แบบเดียวกบั WFO
• Centering laser at corneal vertex
• ต้อง keep pupil size ให้ใกล้เคียงกบัภาพถ่าย

S.Ausayakhun, MD, MHSc.
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Correction of Myopia BCSC, Refractive surgery

prolate

oblate

S.Ausayakhun, MD, MHSc.

Corneal recontouring 
by excimer laser

Negative Q value

Positive Q value
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S.Ausayakhun, MD, MHSc.

Custom Q Ablation

• Q- value customized ablation
• Aspheric ablation
• Use a value of the mean corneal asphericity
• Symmetrically adjusting the number of mid-

peripheral laser pulses 
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S.Ausayakhun, MD, MHSc.

Custom Q Ablation

WaveLight EX500 –Custom Q ablation technique:
• แก้ตามคา่สายตาท่ีทําการตัง้คา่

• เคร่ืองจะนําคา่ Q ทีได้จาก topolyzer มาคํานวณ ในการยิงเลเซอร์ด้วย เพ่ือ 

keep Q post-op ให้ใกล้เคียงกบั pre-op
• ปรับ Sphere และ cylinder step 0.1 D
• ปรับ transition zone 0.05 mm
• ปรับคา่ Q target ได้ แตไ่มแ่นะนํา

• ยิงทัง้ Sphere และ cylinder ไปพร้อมกนั

69



S.Ausayakhun, MD, MHSc.
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S.Ausayakhun, MD, MHSc.
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WaveLight EX500 
WFO vs Custom Q

S.Ausayakhun, MD, MHSc.

WFO Custom Q
• แก้ตามคา่สายตาท่ีทําการตัง้คา่

• ปรับ Sphere และ Cylinder step 
0.5 D

• ไม่สามารถปรับ transition zone 
• Sequentially ablation: 

sphere then cylinder

• แก้ตามคา่สายตาท่ีทําการตัง้คา่

• ปรับ Sphere และ cylinder step 
0.1 D

• ปรับ transition zone 0.05 mm
• เคร่ืองจะนําคา่ Q ทีได้จาก topolyzer

มาคํานวณ ในการยิงเลเซอร์ด้วย เพ่ือ 

keep Q post-op ให้ใกล้เคียงกบั 

pre-op
• ยิงทัง้ Sphere และ cylinder ไป

พร้อมกนั
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Photoablation Outline  

• Techniques
• Outcomes 
• Complications 
and Adverse 

Effects

S.Ausayakhun, MD, MHSc.

• Efficacy 
• Predictability
• Stability
• Safety 
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Refractive Surgery Outcomes

• Efficacy 

S.Ausayakhun, MD, MHSc.

…..% UCDVA ≥ 20/20
Un-corrected distance VA
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Refractive Surgery Outcomes

• Efficacy
• Predictability
• Stability 
• Safety

S.Ausayakhun, MD, MHSc.
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Refractive Surgery Outcomes

• Efficacy 
• Predictability
• Stability 
• Safety

S.Ausayakhun, MD, MHSc.

……% SE, K in 6, 12, …….months
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Refractive Surgery Outcomes

• Efficacy 
• Predictability
• Stability 
• Safety

S.Ausayakhun, MD, MHSc.

……% lost 2 or more lines of BCVA
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Refractive Surgery Outcomes 

in CMU LASIK Center

S.Ausayakhun, MD, MHSc.
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Photoablation Outline  

• Techniques
• Outcomes 
• Complications 
and Adverse 

Effects

S.Ausayakhun, MD, MHSc.

• Efficacy 
• Predictability
• Stability
• Safety 
• HOA : glare, halo, 

starburst, contrast 
sensitivity 
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Photoablation Outline  

• Techniques 
• Outcomes 
• Complications 
and Adverse Effects

S.Ausayakhun, MD, MHSc.

• Intra-operative
• Post- operative

80



Photoablation Complications 
and Adverse Effects 

Intra-operative:
• Flap-related
• Laser-related

Post-operative:
• Infection/DLK 
• Flap displace/striae/epithelial 

ingrowth
• Ectasia
• Cataract / glaucoma / RD
• Dry eyes
• Glare/halo

S.Ausayakhun, MD, MHSc.
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

VA ≥ 20/25 ≥ 20/20
Mild 99% 98%

Moderate 97% 96%
Severe 96% 95%
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

ล้างหน้า-สระผม ไม่ให้นํา้เข้าตา 2 สัปดาห์

งดวา่ยนํา้ 1 เดือน 

งดดํานํา้ 2-3 เดือน
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DLK 
(Diffuse Lamellar Keratitis)

• Sands of Sahara Syndrome

S.Ausayakhun, MD, MHSc.
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DLK 
(Diffuse Lamellar Keratitis)

S.Ausayakhun, MD, MHSc.

• Nonspecific sterile 
inflammation

• Due to a variety of 
mechanical and toxic 
insults
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Staging DLK

S.Ausayakhun, MD, MHSc.

Stage Findings 

1 Peripheral faint WBC; granular appearance

2 Central scattered WBC; granular appearance

3 Central dense WBC in visual axis

4 Permanent scarring or stromal melting

Treatment 

Topical steroid

Topical steroid

Lifting the flap w irrigation NSS
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DLK 
(Diffuse Lamellar Keratitis)

S.Ausayakhun, MD, MHSc.
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DLK 
(Diffuse Lamellar Keratitis)

S.Ausayakhun, MD, MHSc.
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

Reduce after 3-6 months
PRK < LASIK (>SMILE ?)
Only non-preservative artificial tears!!!!

COMOD System
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos

1. Dry eyes
2. pupil size @ night

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

CMU LASIK Center : Residual stromal bed > 300 u 
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Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / glaucoma / 

RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

• Reading glasses
• Monovision
• NV LASIK/PRK 
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Photoablation Complications 
and Adverse Effects 

• iUCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap complications
• Air bubble in AC
• Ectasia 
• Cataract / 

glaucoma / RD
• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):

• Incomplete flap: re-Sx 3 mo
• Flap displacement
• Flap striae
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Flap complications: 
partial incomplete flap

S.Ausayakhun, MD, MHSc.
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Flap complications: 
flap displacement

S.Ausayakhun, MD, MHSc.
96



Photoablation Complications 
and Adverse Effects 

• UCDVA
• Infection/DLK
• Dry eyes
• Glare and halos
• Regression/Enhancement

• Presbyopia 

• Flap 
complications

• Air bubble in AC

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):
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S.Ausayakhun, MD, MHSc.
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Photoablation Complications 
and Adverse Effects 

• CXL
• Flap complicat
• Air bubble in A
• Ectasia 

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):
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Photoablation Complications 
and Adverse Effects 

• Especially in high 
myopia > 6.00 D

• Cataract / glaucoma / 
RD

• Etc.

S.Ausayakhun, MD, MHSc.

Discuss in detail (CMU LASIK CENTER):
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CMU LASIK Center

S.Ausayakhun, MD, MHSc.
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CMU LASIK CENTER
since 12-12-2012

S.Ausayakhun, MD, MHSc.
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CMU LASIK CENTER
2018

S.Ausayakhun, MD, MHSc.

2012-2019
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WaveLight FS200
(Femtosecond Laser)

S.Ausayakhun, MD, MHSc.
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WaveLight FS200

o 200 KHz laser speed, < 2uJ
o Creates a 9.0 mm flap in 6 sec. 
o Total procedure time, “suction on” to “suction off” ~ 

30-45 sec.
o Relocate flap centration after suction on

S.Ausayakhun, MD, MHSc.
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WaveLight FS200

o Opaque bubble layer (OBL) reduction by canal cut for 
release gas outside the eye

o Adjustable: hinge placement, flap thickness & 
diameter, and side cut angle

o Applications: Flap, intracorneal ring segments, 
lamellar keratoplasty (anterior and posterior), 
penetrating keratoplasty

S.Ausayakhun, MD, MHSc.
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@ CMU LASIK CENTER

Installed WaveLight Refractive 
Suite since November 2012:

o EX500 (Excimer Laser) 
o FS200 (Femtosecond Laser)
o Topolyzer VARIO – Placido Disc
o Oculyzer II - Pentacam
o Analyzer II - WaveFront

S.Ausayakhun, MD, MHSc.

o OB 820 – IOL Measurement
o MK2000 (Microkeratome) –

no use
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WaveLight Refractive Suite

S.Ausayakhun, MD, MHSc.
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@ CMU LASIK CENTER

S.Ausayakhun, MD, MHSc.

Until 2019 
• Anterior photo- Huvitz
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@ CMU LASIK CENTER

S.Ausayakhun, MD, MHSc.

Until 2019 
• Anterior photo- Huvitz
• Anterior OCT-CASIA
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@ CMU LASIK CENTER

S.Ausayakhun, MD, MHSc.

Until 2019 
• Anterior photo- Huvitz
• Anterior OCT-CASIA
• Functional Vision Analyzer
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@ CMU LASIK CENTER

S.Ausayakhun, MD, MHSc.

Until 2019 
• Anterior photo- Huvitz
• Anterior OCT-CASIA
• Functional Vision Analyzer
• Corvis ST (Corneal 

Visualization Scheimpflug
Technology)

• Pentacam
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Refractive Lenticular Extraction 
(ReLex) by FS Laser

FLEx (Femtosecond 
Lenticular Extraction)

SmILE (Small Incision 
Lenticular Extraction)

S.Ausayakhun, MD, MHSc.
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• Basic and clinical science course: section 13, Refractive 
surgery; 2018-2019.

• www.wikipedia.com
• www.filtechenterprise.com
• www.lasiksurgerywatch.org/issues/reducedVisualQuality.htm
• www.visionboston.com/prk.htm
• www.allaboutvision.com/visionsurgery/lasik_laser.htm
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LASIK

• Microkeratome (MK LASIK)
• Femtosecond laser (Femto LASIK)

S.Ausayakhun, MD, MHSc.
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LASIK

• Microkeratome (MK LASIK)
• Femtosecond laser (Femto LASIK)

S.Ausayakhun, MD, MHSc.
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MK LASIK

MK blade 160-180 u

S.Ausayakhun, MD, MHSc.
119



MK LASIK 1

1. Placing the Suction Ring (S)

S.Ausayakhun, MD, MHSc.
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MK LASIK 2

2. Check pressure > 65 mmHg
by Barraquer Tonometer (A)

& pupil dilate

S.Ausayakhun, MD, MHSc.
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MK LASIK 3

3.Load the microkeratome
4. Create the corneal flap (F)

- Linear

S.Ausayakhun, MD, MHSc.
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MK LASIK 4

- Rotation

S.Ausayakhun, MD, MHSc.
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MK LASIK 5

5. Reverse the machine
6. Off suction ring

S.Ausayakhun, MD, MHSc.
124



LASIK

• Microkeratome (MK LASIK)
• Femtosecond laser (Femto LASIK)

S.Ausayakhun, MD, MHSc.
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Femtosecond laser LASIK
(Femto LASIK)

• Bladeless LASIK 
• Blade-free LASIK
• All laser LASIK
• Femtosecond laser =  Nd:YAG
• Photodisruption (not cutting)

S.Ausayakhun, MD, MHSc.
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Femtosecond laser

S.Ausayakhun, MD, MHSc.
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Femto LASIK

S.Ausayakhun, MD, MHSc.

FS flap 90-120 micron vs MK blade 160-180 u
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Femto LASIK

Suction ring & Cone

S.Ausayakhun, MD, MHSc.
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Femto LASIK

S.Ausayakhun, MD, MHSc.
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Corneal flap creation by FS laser

Suction ring
(glass applanation
lens)

Femtosecond 
laser

Flap is raised

S.Ausayakhun, MD, MHSc.
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MK vs FS LASIK interface

S.Ausayakhun, MD, MHSc.
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Femto LASIK vs MK LASIK

Advantages Disadvantages

Less increase IOP Longer suction time

Flap thinner, more control OBL, air bubble in AC
Flap complications DLK 
Limbal hemorrhage Cost 

S.Ausayakhun, MD, MHSc.
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OBL by Femto LASIK

Opaque bubble layer (OBL) = N2 + CO2 + H2O

S.Ausayakhun, MD, MHSc.
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OBL (Opaque Bubble Layer)

Hard OBL Diffuse OBL

S.Ausayakhun, MD, MHSc.
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Air bubble in AC

S.Ausayakhun, MD, MHSc.
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Air bubble in AC

S.Ausayakhun, MD, MHSc.
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Femto LASIK vs MK LASIK

S.Ausayakhun, MD, MHSc.
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