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High MyopiaHigh Myopia
More than More than ‐‐ 6.00 D6.00 D
((CurtinCurtin BJ, BJ, ActaActa OphthalmolOphthalmol SupplSuppl. 1988). 1988)

•• Refractive Surgery Risks:Refractive Surgery Risks:
•• UndercorrectionUndercorrection
•• Haze (amount of corrected myopia ? surface irregularity ?) Haze (amount of corrected myopia ? surface irregularity ?) 
•• Regression (induced corneal curvature gradient)Regression (induced corneal curvature gradient)
•• GlareGlare
•• Ectasia (LASIK mainly) Ectasia (LASIK mainly) 
•• Myopia progressionMyopia progression
•• RetinalRetinal problemsproblems

•• Accurate Accurate patientpatient selectionselection
•• Complex treatmentComplex treatment
•• Careful follow upCareful follow up
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Why Surface Ablation Why Surface Ablation 
for High Myopia ?for High Myopia ?

•• Possible to correct:Possible to correct:
••Higher myopia valuesHigher myopia values
•• Very steep/flat corneas Very steep/flat corneas 
••Wide pupils Wide pupils 

•• Less corneal stroma involved:Less corneal stroma involved:
•• Reduced biomechanical effectReduced biomechanical effect
•• Lower risk of ectasia Lower risk of ectasia 
•• Better contrast sensitivityBetter contrast sensitivity

Roberts, C, J Cataract Refract Surg, Jan 2005;  Langrova H, Acta Medica,  Jan 2003
Shahinian L, J Cataract Refract Surg, Aug 2002;  Gambato C, Ophthalmology, Feb 2005
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PRK for Extreme MyopiaPRK for Extreme Myopia
Surgical TechniqueSurgical Technique

•• Retrospective study: 2000 Retrospective study: 2000 –– 20022002
••Myopia of Myopia of ––10.00 D SE or more10.00 D SE or more
•• NIDEK EC 5000 excimer laserNIDEK EC 5000 excimer laser
••Multiple optical zonesMultiple optical zones

••Ablation zone (Ablation zone (AZAZ): ): 4.8 4.8 –– 7.07.0 mmmm
••Add 3 mmAdd 3 mm at least of at least of transition zonetransition zone
••CrossCross‐‐cylinder technique for astigmatismcylinder technique for astigmatism

•• SmoothingSmoothing with masking fluidwith masking fluid
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MaterialsMaterials and and MethodsMethods
•• Standard Standard exclusionexclusion criteriacriteria
•• 45 45 eyeseyes, 32 , 32 patients patients 
•• MeanMean ageage 34.5 34.5 ± 7.9 ± 7.9 yearsyears ((rangerange: 21 : 21 toto 56)56)
•• CornealCorneal thicknessthickness: 553.9 : 553.9 ± 31.8 ± 31.8 µµ

PreoperativelyPreoperatively ((meanmean ± SD): ± SD): 
•• VA: 0.81 VA: 0.81 ± 0.18± 0.18

•• cycloplegiccycloplegic SE SE : : --11.0911.09 D ± 1.36 DD ± 1.36 D
•• (range: (range: --10.00 to 10.00 to --14.25) 14.25) 

•• Sphere : Sphere : --8.868.86 D ± 1.83 D (D ± 1.83 D (range:range: --7.00 to 7.00 to --14.2514.25))
•• CylCyl : : --1.391.39 D ± 0.90 D (D ± 0.90 D (range:range: --0.00 to 0.00 to --3.75)3.75)



Fabrizio I. Fabrizio I. CamesascaCamesasca, MD, MD ASCRS 2009ASCRS 2009

SmoothingSmoothing
•• CornealCorneal irregularitiesirregularities inducedinduced byby::

••overlappingoverlapping ablatingablating shotsshots
••ocularocular motionmotion

•• IrregularIrregular surfacesurface inducesinduces::
••excessiveexcessive healinghealing response response 
••hazehaze
••regressionregression
Vinciguerra P, J Refract Surg 1998

Netto MV, Eye Res 2005
Vinciguerra P, Camesasca F, Refractive

Surface Ablation, Slack 2006
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SmoothingSmoothing
•• SurgicalSurgical TechniqueTechnique: : 

•• MaskingMasking fluidfluid ((hyaluronichyaluronic acid 4%), acid 4%), samesame ablationablation rate rate 
asas normalnormal corneacornea
•• CarefulCareful, , continuouscontinuous distributiondistribution withwith spatula spatula 
••10 mm 10 mm diameterdiameter ablation toablation to avoidavoid refractiverefractive changechange
••10 10 Hz frequencyHz frequency toto avoidavoid overheatingoverheating
••LimitedLimited toto 10 10 µµ of total of total ablationablation
••IrregularityIrregularity peakspeaks willwill appearappear and and bebe ablatedablated

Vinciguerra P, J Refract Surg 1998
Vinciguerra P, Camesasca F, Refractive Surface Ablation, Slack 2006
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ResultsResults
LongLong--Term FollowTerm Follow--Up: Up: 3.13.1 ± 1.6 yrs± 1.6 yrs

(range 509 (range 509 –– 1920 days) 1920 days) 

••UCVA 0.79 UCVA 0.79 ± 0.26± 0.26
••BSCVA: 0.89 BSCVA: 0.89 ± 0.18± 0.18
•• SE SE --0.360.36 D ± 0.44 D (range 0.00 to D ± 0.44 D (range 0.00 to --2.50)2.50)
•• Sphere:  Sphere:  --0.260.26 D ± 0.83 D (D ± 0.83 D (--2.50 to +0.25)2.50 to +0.25)
••CylCyl : : --0.37 D ± 0.46 D (0.37 D ± 0.46 D (--0.00 to 0.00 to --1.50)1.50)
••Haze (0 to 4+): Haze (0 to 4+): 0.110.11 ± 0.32± 0.32
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1. STABILITY: Achieved Change in Refr. over Time
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AberrationsAberrations
•• No increase in postoperative spherical No increase in postoperative spherical 

aberrationaberration
•• Coma increased (no tracking available) Coma increased (no tracking available) 

ComplicationsComplications
•• Retreatments:Retreatments:

•• 2 2 hypercorrectedhypercorrected eyes (eyes (2%2%) (same patient, 67 y.o.)) (same patient, 67 y.o.)
•• Corneal Corneal hazehaze: 0.11 : 0.11 ± 0.32 at year 3
•• NoNo ectasiaectasia
•• NoNo retinal detachmentretinal detachment
•• No PTKNo PTK--induced induced hyperopiahyperopia
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High MyopiaHigh Myopia
•• Extremely wide, peripheral transition zone:Extremely wide, peripheral transition zone:

•• Less induced Less induced spherical aberrationspherical aberration
••Better vision qualityBetter vision quality
•• Less halos at nightLess halos at night

•• Lower corneal curvature gradientLower corneal curvature gradient
••Reduced collagen depositionReduced collagen deposition
•• LessLess regressionregression

•• SmoothingSmoothing creates a regular surface, decreasing:creates a regular surface, decreasing:
•• haze haze 
•• regressionregression

•• Long term stability even with thin corneasLong term stability even with thin corneas……
Nepomuceno RL, J Cataract Refract Surg, Feb 2005

Vinciguerra P, Cataract and Refractive Surg, Jan 2005
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Surface Ablation Surface Ablation 
for High Myopiafor High Myopia

ConclusionsConclusions
•• The The mostmost happy happy patientspatients
•• High High levellevel of of accuracyaccuracy
•• No No ectasiaectasia
•• SmoothingSmoothing::

••ModulationModulation of of cornealcorneal healinghealing processprocess
••No No regressionregression
•• LimitedLimited or or absentabsent hazehaze

(Gambato C, Ophthalmology, 2006
Wilson, SE, Exp Eye Res, 2006)


