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Quality of Life 

Åά!ŘŜǉǳŀǘŜ ŘŜŦƛƴƛǘƛƻƴ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ƘŀǾŜ 
been elusive. Diverse "objective" and 
"subjective" indicators across a range of 
disciplines and scales, and the psychology of 
ƘŀǇǇƛƴŜǎǎέ ƘŀǾŜ ƘŜƭǇŜŘ ŘŜŦƛƴŜ ǘƘŜ ǘŜǊƳΦ 

  -ecological economist Robert Costanza 

Åάvǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ǎŀŦŜǘȅ ŀƴŘ 
ŜŦŦŜŎǘƛǾŜƴŜǎǎΦέ  

  -Steven Schallhorn, MD  

 

²Ŝ ŘƻƴΩǘ ǿŀƴǘ ƻǳǊ ǇŀǘƛŜƴǘǎΧ 

 

 

Hippocratic Oath 

ά!ōƻǾŜ ŀƭƭ ŜƭǎŜΧΧΦΦέ 

The LASIK Quality of Life Collaboration 
Project (LQOLCP) 

ÅOctober 15, 2009:  United States Food and 
Drug Administration (FDA) launched a 
collaborative study with the National Eye 
Institute (NEI) and the Department of Defense 
(DOD) to examine the potential impact on 
quality of life from laser in situ keratomileusis 
(LASIK) 
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The LASIK Quality of Life Collaboration 
Project (LQOLCP) 

ÅResults from this study: 
ïhelp identify factors that can affect quality of life 

following LASIK  

ïpotentially reduce the risk of adverse effects that can 
impact the surgical outcome 

ïbetter monitor the safety and effectiveness of lasers 
used in LASIK 

Å3 Principal Investigators (FDA:  Eyedelman, NIH:  
Ferris and DOD:  Hofmeister) 

Å3 phases 

 

Phase I 

ÅThe development of a  web-based 
questionnaire to evaluate patient-reported 
outcomes (PROs) 

ÅInterviews with patients contemplating LASIK 
as those reporting both positive and poor 
LASIK outcomes. Results from these interviews 
guided modifications to the questionnaire. 

 

 

Phase II:  Patient Reported Outcomes 
with LASIK (PROWL-1)   

ÅU.S. military personnel electing LASIK will 
complete the questionnaire before surgery 
and at 1, 3, and 6 months after surgery 

ÅPROWL-1 will assist in the development of the 
questionnaire before administration to a 
nationally-representative group of LASIK 
patients 

PROWL-1 Methods 

ÅSingle-arm, prospective, study 

ÅNavy Refractive Surgery Center, San Diego 

     Elizabeth M. Hofmeister, MD 

      CAPT, Medical Corps, U.S. Navy 

      Head, Navy Refractive Surgery  

Å550 active duty military electing LASIK for  
- Myopia 

- Hyperopia 

- Astigmatism 

Elizabeth 

PROWL-1 Methods:   
Preoperative Workup 

ÅbŀǾȅ aŜŘƛŎŀƭ /ŜƴǘŜǊΩǎ  ǎǘŀƴŘŀǊŘ ǇǊŜƻǇŜǊŀǘƛǾŜ 
evaluation: 
ïUncorrected/best corrected visual acuity 
ïMesopic low contrast acuity 
ïCareful manifest and cycloplegic refraction 
ïSlit lamp examination with Lissamine green testing 
ïIntraocular pressure 
ïPupil size 
ïDilated fundus exam 
ïCorneal pachymetry 
ïCorneal topography (placido and Schiemflug image) 
ïWavefront imaging 

Elizabeth 

PROWL 1 Methods:   
Surgical Technique 

ÅFemtosecond LASIK flaps  

ÅTwo excimer platforms 

ÅWavefront guided platform 

ÅWavefront optimized platform 

 

Elizabeth 
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PROWL-1 Methods:  Postoperative 
Care 

ÅStandard postoperative care: 
- Postoperative topical antibiotics, steroids, 

lubricant eye drops 

- Evaluations at 1 day, 1 week, 1 month, 3 months, 
6 months 
- Uncorrected/best corrected visual acuity 

- Mesopic low contrast acuity 

- Manifest refraction 

- Slit lamp examination 

- Wavefront imaging 

Elizabeth 

PROWL-1 Methods:  Questionnaire 
Administration 

ÅWeb-based questionnaire accessed with a secure logon 

ÅvǳŜǎǘƛƻƴƴŀƛǊŜ ƘƻǳǎŜŘ ƻƴ 9aa9{ /ƻǊǇƻǊŀǘƛƻƴ όb9LΩǎ ŎƻƴǘǊŀŎǘ 
research organization) server 

ÅPreoperative questionnaire 

ÅPostoperative questionnaire administered at: 

Å1 month 

Å3 months 

Å6 months  

ÅSurgeons do not have access to questionnaire responses 

 

Elizabeth 

PROWL-1 Questionnaire Components 

ÅVision quality  
ÅSymptoms of aberration (glare, halos, starbursts) 
ÅWork productivity 
ÅDry eye symptoms 
ÅDepression 
ÅOptimism 
ÅCoping methods 
ÅExpectations prior to surgery 
ÅSatisfaction after surgery 

 

Elizabeth 

Summary: 
CAPT Elizabeth Hofmeister, MD 

Å LASIK is FDA approved 

Å 45 approvals on 23 platforms 

Å US FDA approvals are the most rigorous in the world 

Å [!{LY Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ άǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜέ ƛƴ ǘƘŜ ǇŜŜǊ ǊŜǾƛŜǿŜŘ ƭƛǘŜǊŀǘǳǊŜ 

Å 142 peer reviewed reports 

Å 41,384 eyes of 23,289 patients 

Å /ƻǊƴŜŀƭ ǊŜŦǊŀŎǘƛǾŜ ǎǳǊƎŜǊȅ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ άǎŀŦŜ ŀƴŘ ŜŦŦŜŎǘƛǾŜέ ƛƴ ƳƛƭƛǘŀǊȅ 
experience 

Å Integral part of military readiness and mission safety 

Å 112,000 patients treated in the Navy 

Å Over 300,000 patients treated in the U.S. Military 

Å The PROWL-1 Study will help improve our understanding of Patient 
Reported Outcomes 

 
Elizabeth 

Phase III: PROWL-2a 

ÅNational, multi-center clinical study examining the 
reliability of the questionnaire in a civilian population  

ÅStudy participants will take the questionnaire: 

ïprior to LASIK surgery  

ïone month post-op 

ï3 months post-op  

ÅClinical data will also be analyzed both before and 
after surgery 

 

Phase III: PROWL-2b 

ÅUse the same questionnaire in the civilian 
population to provide estimates of the 
prevalence of PROs 

ÅSimilar to PROWL-2a, a national, multi-center 
clinical study of consumers planning to have 
LASIK surgery 

ïFollow-up at least 6 months post-op 
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Quality of Life after Refractive 
Surgery Research Review 

 

 

The Literature: 

Å Gromacki S.  What We Can Learn from the West Point Cadets, Part 1.  Contact Lens Spectrum 2010; Vol. 24, No. 4: 
21. 

Å Gromacki S.  What We Can Learn from the West Point Cadets, Part 2.  Contact Lens Spectrum 2010; Vol. 24, No. 6: 
19. 

Å Gromacki SJ, Trudo EW, Eastburg C, Yusuf K; Aurigemma M.  Quality of Life in West Point Cadets Seeking Refractive 
Surgery.  Opt Vis Sci 2011;88;E-abstract 110011. 

Å Solomon KD, Fernandez de Castro LE, et al. LASIK world literature review: quality of life and patient satisfaction. 
Ophthalmology 2009;116(4): 691-701. 

Å Hammond SD Jr., Puri AK, et al. Quality of vision and patient satisfaction after LASIK.  Curr Opin Ophthalmol 
2004;15(4): 328-32. 

Å McGhee C et al.  Functional, psychological, and satisfaction outcomes of laser in situ  keratomileusis for high 
myopia.  J Cataract Refr Surg 2000, 1:497-509. 

Å Bailey M et al.  Patient satisfaction and visual symptoms after laser in situ keratomileusis.  Ophthalmology 
2003;110:1371-1378. 

Å Tahzib NG et al.  Functional outcomes and patient satisfaction after laser in situ  keratomileusis for high myopia.  J 
Cataract Refr Surg 2005;31:1943-51. 

Å Schmidt GW et al.  Evaluation of the relationship between ablation diameter, pupil size, and visual function with 
vision-specific quality-of-life measures after laser in situ keratomileusis.  Arch Ophthalmology 2007; 125:1037-42. 

Å Twa M, Bullimore MA et al.  Patient reported quality of life after LASIK.  Optom Vis Sci 2003;80(suppl). 

Å Bailey M, Hayes JR et al.  The clinical performance of quality of life questionnaires in LASIK patients.  Optom Vis Sci 
2004;81(suppl). 

Å Twa M, Pettit J et al.  Emotional well-being and LASIK.  Optom Vis Sci 2009;86:E-abstract 90857. 

 

LASIK Complications 

ÅIntraoperative 

ïFree Cap 

ïShort Flap 

ïThin and Buttonhole Flaps 

ïEpithelial Defects 

ïDecentered Ablations 

ïCorneal Perforation 

 

Free Cap 

ÅMicrokeratome / Surgical Skill 

ïSpeculum Placement 

ïWrong Plate in Microkeratome 

ïAnatomical Factors 

Short Flap 

ïThere are various causes of short flaps depending on 
which microkeratome is utilized 

Thin and Buttonhole Flaps 
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Buttonhole Flap 

ÅMicrokeratome / Surgical Skill 

ïKm steep 

ïIOP too low 

ÅPoor suction 

ÅPrevious retinal Sx (Trab effect) 

 

Buttonhole Flap 

ÅManagement 

ïReplace flap and postpone Tx/Sx: 30 days 

ïPTK/PRK common approach 

ÅHave to watch debridement 

ÅSame-Day PRK with MMC has been reported (irregular) 

ïLASIK ς ƘŀǾŜ ǘƻ Ǝƻ άŘŜŜǇŜǊέ 

ïNot really a Femtosecond problem 

ÅBut- ŦƭŀǇǎ ŀǊŜ ƎŜǘǘƛƴƎ ǘƘƛƴƴŜǊ ŀƴŘ ǘƘƛƴƴŜǊΧ 

 

Buttonhole Flap 

ÅPost-Operative 

ï9Ǉƛ LƴƎƻǊǿǘƘ ƭƛƪŜƭȅ ŀǊƻǳƴŘ άƛǎƭŀƴŘέ  

ïIf PRK  - watch for haze ς more common 

ïStaining around edges is suspicious 

ïwŜŎǳǊǊŜƴǘ άƛƴƎǊƻǿǘƘ ƛǎƭŀƴŘǎέ Ƴŀȅ ōŜ άƳƛŎǊƻ-
buttonhole 

 

Epithelial Abrasions/Defects 

ÅMechanical 

ïMore common with microkeratome ς skidding 

ïFemtosecond ς early generation: rough lifting 

ÅErosive 

ïUndx EBMD can manifest post-Sx 

ïBlepharitis/OSD ς consider if at/near lacrimal lake 

 

Epithelial Abrasions/Defects 

ÅPrevention 

ïAggressive treatment of bleph/dry eye pre-Sx 

ïLubricants/cyclosporine 

ÅManagement 

ïAs RCE ς usually without cycloplegia 

ÅBandage CL, lubricants 

Å5ƻƴΩǘ ǊŜƳƻǾŜ ǳƴǘƛƭ ƘŜŀƭŜŘ 

ïWatch for DLK carefully when poor healing 

 

Decentered Ablations 

ÅThe microkeratome  

ÅCurrent Prevention/Management 

ïIris registration with Custom ablation reduces 

ïEye tracking technology 

ïTypically manage with PRK and masking agent to 
treat to a smooth surface 
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Corneal Perforation LASIK Complications 

ÅPostoperative 
ïFlap Striae 

ïCorneal Ectasia 

ïDiffuse Lamellar Keratitis (DLK) 

ïInterface Fluid Syndrome 

ïInfectious Keratitis 

ïEpithelial Ingrowth 

ïPost-Operative Flap Displacement 

ïDry Eye Syndrome 

Flap Microstriae 

ÅOften not visible at 1-day check 

ÅOnset 24- 72 hours 

ÅCommon high myopia 

ÅCommon deep ablations 

 

Striae 

Å Flourescein makes  
it easier to see  as 
valleys and mountains 
differentiate with 
negative staining 

Easier to see in Retro  

against a dilated pupil 

Striae 

Å Slipped Flap ? 

Å Eye Rubbed ? 

Å VA Affected ? 
Most likely in dim 
illumination 

ÅGutter is not even 

Å Micro / Macro ? 

Gutter will be 

slipped over 

here 
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Causal Factors: Flap Microstriae 

ÅFlap Thickness 
ÅDepth of Ablation 
ÅInflammation-DLK 
ÅEpithelial Defects    
ÅSurface Desiccation 
ÅTrauma 
ÅSmokers 

Striae 

Å Only matters if: 

ïLoss BCVA 

ïsubjective 
quality of vision 
loss, glare or 
halos 

Therapeutic Modalities 

ÅCaro ball smoothing 

ÅFlap Lift and Stretch 

ÅFlap Lift with Epithelial Debridement/  hypotonic 
saline  

ÅFlap Suture 

ÅTherapeutic PTK 

Flap Striae 

ÅDetection 

ïPost-operative reduced VA should be taken very 
seriously 

ïTopography, Videokeratoscope, Manual Km 

ïPSF with transilluminator ς GASH symptoms 

ïDilated Retro-Illumination media evaluation 

ïFlourescein evaluation of tears over epithelium 

ïWant to diagnose this ASAP 

 

Flap Striae 

ÅManagement- First approach 
ïWeck Cell smoothing at Slit-Lamp 

ïFollow with Bandage CL 

ÅNext Steps 
ïBack to operating microscope ς lift and float 

ïStretch and smooth ς Bandage CL 

ïάLǊƻƴƛƴƎέ ƻŦ ŦƭŀǇ ǿƛǘƘ ǿŀǊƳŜŘ ǎǇŀǘǳƭŀ 

ïStretch and suturing flap 

ïDebridement / PTK / PRK 

 

Flap Striae 

ÅCAUTION 

ï2-week window for best results 

ïHave to be vigilant with less than great visual 
results 

ÅPatient Factors 

ï9ȅŜƭƛŘ ά{ǉǳŜŜȊŜǊǎέΣ άwǳōōŜǊǎέΣ άLǘŎƘƛƴƎέ ƴŜŜŘǎ ǘƻ 
be addressed. 

ï¢ƘƻǎŜ ǿƘƻ ŘƻƴΩǘ ƭƛƪŜ ŘǊƻǇǎ ŀƭǎƻ ƴŜŜŘ ǎǇŜŎƛŀƭ 
instructions 
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Ectasia 

 

Iatrogenic Keratoconus 

Keratoconus 

ÅKeratoconus is a primary eye disease that results in a 
deformation of the cornea and loss of vision. 

ïThe cornea thins and becomes cone shaped 

ÅThere is usually (Always??) a genetic basis. 

ÅLots of theories about mechanism: 

ïTissue just weaker than normal, undergoes structural failure, 
which triggers many things 

ïThere is an inability to handle  
oxidative stress in the cornea,  
due to congenitally abnormally  
enzymes, which causes oxidative  
damage, apoptosis, and so on 

Keratoconus 

ÅKC has a number of associated genetic or other 
conditions. 
ï5ƻǿƴΩǎ {ȅƴŘǊƻƳŜ 

ï Atopy 

ï Many others 

ÅKC usually develops in adulthood 

ï35 is a common age of first presentation, but varies 

ïIt is possible for a patient to be perfectly normal at age 25 
and have clinical KC at age 35. 

ïThus you should tell any young person this is possible and 
document it prior to refractive surgery. 

Ectasia 

ÅEctasia is a clinical state that has the properties and 
course of keratoconus, but occurs after refractive 
surgery 
ïMost commonly, post Lasik 

ïHas occurred with PRK and PTK 

ïMany theories: 
ÅSome corneas are weaker than others 

ÅSome are destined to have KC 

ÅSome are due to mechanical Inaccuracy (flap too thick) 

ÅSurgery sets up an oxidative stress cascade, that in turn triggers 
KC. 
ïPost PRK keratocyte apoptosis can be blocked by antioxidants. 

EctasiaτAnatomical Basis 
ÅMichael Smolek, Ph.D. of New Orleans has 

determined the structure of the cornea may explain 
why Ectasia is more likely after Lasik 
ïAnterior Stroma is cross-linked 

ïPosterior stroma is not 

Ectasia 

ÅPOTENTIALLY DEVASTATING COMPLICATIONS 
 
ÅLARGE SETTLEMENTS IN LEGAL CASES 

 
ÅRISK IN GENERAL POP. FOR KERATOCONUS- 

1/2000 
 
ÅRISK FOR ECTASIA- 1/2500-1/10000 

 
ÅPOORLY UNDERSTOOD 
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Ectasia--Prevention 

ÅYou cannot prevent every case of Ectasia 

ïInadequate knowledge  
ÅPathophysiology 

ÅtǊƻǇŜǊǘƛŜǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǇŀǘƛŜƴǘΩǎ ŎƻǊƴŜŀ 

 

ÅPrevention is aimed at  

ïScreen out susceptible patients 

ïtƭŀƴƴƛƴƎ ǎǳǊƎŜǊȅ ǿƛǘƘ άǎŀŦŜέ ǇŀǊŀƳŜǘŜǊǎ 

ïUsing alternatives to Lasik, when applicable. 

History 

 

ÅCHRONIC ALLERGIES- EYE RUBBING 

 

ÅFAMILY HX- TRANSPLANT, KC 

 

ÅREFRACTIVE STABILITY 

Exam  

ÅDECREASED BSCVA 
ÅREFRACTION- MYOPIA >8D 
ÅUS CORNEAL PACHYMETRY 
ÅRETINOSCOPY 
Åa!b¦![ YΩ{- IRREG, >47 
ÅWAVEFRONT- INCREASED COMA 
ÅORBSCAN/PENTACAM- POST FLOAT, THICKNESS 

GRADIENT 
ÅASSYMETRY BETWEEN EYES 
ÅENHANCEMENTS 

Ectasia--Screening 

ÅOther Things 
ïSteep K: K>47 (Rabinowitz) 

ïI/S ratio at 3.0 mm >1.4 
ÅAdd paracentral K inferiorly and superiorly 

ÅDivide the Inferior Total by Superior Total 

ïDifference in K from Right to Left 

ïHigh Myopia 
Å<-9.0? 

Å<-8.0? 

Ectasia--Screening 
 

ÅTopographyτthe primary tool 

ïAsymmetrical Astigmatism 

Å AKA FFKC 

ïά{ƳƛƭŜȅ CŀŎŜέ 
Pellucid MD 

Topographyτa Comment 

ÅNot every case of  
Asymmetrical Astigmatism 
relates to KC or Ectasia. 
 

ÅOther causes include 
Displaced Corneal Apex 
or other forms of Misshaped 
Cornea. 
 

Å!ǘ ƭŜŀǎǘ рл҈ ŀǊŜ ǇǊƻōŀōƭȅ ōŜƴƛƎƴΦ ȅƻǳ Ƨǳǎǘ ŘƻƴΩǘ ŀƭǿŀȅǎ ƪƴƻǿ 
which 50%.  
 

ÅHowever, the more the cylinder, the higher the suspicion. 
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Topographyτa Comment 

ÅNormal presentation of astigmatism shows 
the bowtie to be completely symmetric. 

 

Topographyτa Comment 
ÅQuestion: Which patient shows typical Asymmetric 

Astigmatism? 

Rabinowitz  Summary of Asymmetric Bowtie 

Good 

Bad 

Dangerous 

R. Doyle Stulting, MD, PhD: 
 

ñWe must realize that absolute cut-offs 

for the safe performance of LASIK 

CANNOT be identified. 

We have to allow for inaccuracy 

of measurements 

And performance of instruments 

when assessing risk.ò 

 

A Final Thought on Ectasia--  

 

ÅIf you do decide to operate on an eye with 
asymmetrical Bowties, always remember that 
all causes of this topographic picture are due 
to some irregularity or another. 

 

ÅThus, this is also an Indication for Custom 
Ablation 
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EctasiaτPlan to Avoid 

ÅMinimum Bed 

ïLasik: 250 ɛ, total thickness over 350 ɛ (400 ɛ ?) 
ǐSome now advocate minimum bed of 275 ɛ (even 300 ɛ) 

ïPRK: total thickness over 350 ɛ (400 ɛ ?) 

ÅLimit Maximum Treatment 

ïControversy: -9.00 common. Range from -8.00 to No Limit 

ÅAlways do Pachymetry in Bed with Lasik 

EctasiaτAlternatives to Laser 

ÅPRK or similar 

ÅPhakic IOL (ICL) 

ÅClear Lens Extraction 

ÅNothing is Always  
an Option 

 

WHAT DO WE DO? 

 

ÅJURY IS STILL OUT ON SBK VS PRK AND SAFETY 
IN RISK CASES 

 

ÅPRK SAFER BUT NOT RISK FREE- WITH PROPER 
IC MAY BE APPROPRIATE  

 

ÅTREAT AS IF IT WAS A FAMILY MEMBER 

New Directions in Corneal 
Crosslinking 

 

Corneal Collagen Crosslinking 
(AKA:Corneal Collagen Crosslinking,CCC, C3R, CXL, UV Crosslinking) 

 
  

ïUsed to induce collagen 
crosslinking and increase corneal 
strength in the anterior stroma 

 

ïKeratoconus 

ïPost surgical Keratectasias 

ÅWait till ectasia progresses before CXL 

ÅtŜƻǇƭŜ ǿƛǘƘ Y/b ƻǾŜǊ пл ŘƻƴΩǘ ǇǊƻƎǊŜǎǎ 

ÅhƭŘŜǊ ǇŀǘƛŜƴǘǎ ŘƻƴΩǘ ōŜƴŜŦƛǘ ŦǊƻƳ /·[ 

ÅInsurance will pay for CXL soon 

ÅThe epithelium must be removed for CXL 

 

CXL Myths 
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ÅCXL effect is temporary 

Å/·[ ƴƻǘ ŀǇǇǊƻǾŜŘ ōŜŎŀǳǎŜ ƛǘΩǎ ŘŀƴƎŜǊƻǳǎ 

ÅFDA studies allow Epi-on or bilateral Tx 

ÅEpithelium has to be removed for CXL 

 

More CXL Myths Comparison of Cross-linking Times 

Typical UVA Light 
source 

in current use 

Avedro  

KXL System  
  

3 mW/cm2 

30 min exposure 

30 mW/cm2 

3 min exposure  

5J/cm2 

Same Energy on Cornea 

Uniformity is Key to Consistent 
Cross-linking 

P
re

d
ic

ta
b

ility
 

9 mm Aperture 

Bowmanôs 

Endothelium 

3 mW/cm2 typical 
UVA light in current use 

Cool edges provide 
no cross-linking 

Center to edge beam 
uniformity insures 

consistent results 

30 mW/cm2  
KXL System 
  

MA-00057, Rev. A 

LASIK and Corneal Cross-linking 
Lasik XTRA 

ÅInternational Studies 

ÅNot Approved by FDA for use in US 

 

A Lasik Flap Weakens the Cornea by up to 30% 

Courtesy of Prof. John Marshall 
Flap Depth 

C
o
rn

e
a
l 
W

e
a
ke

n
in

g
 

MA-00057, Rev. A 

Incorporating Lasik Xtra into Standard Lasik Surgery 

1. Following excimer laser 
ablation in the flap bed 

Avedroôs VǭbeX Riboflavin 

is applied to the flap bed 
for 1 minute 

3.   The cornea is then 
illuminated with   

          UVA for 1.25 minutes 
       with the KXL System 

   

   

2. The flap is repositioned 

S
p

e
e
d

 

MA-00057, Rev. A 
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CL Fitting post-RS Ectasia Case Example 

CL Fitting post-RS Ectasia 

Å Corneal steepening and thinning, myopic 
shift, and loss of BCVA 

ÅSimilar to KC in appearance and CL fit 

ÅBest line of defense:  eliminate poor LASIK 
candidates from the start 
 

Diffuse Lamellar Keratitis 

a.k.a. ά {!b5{ έ 

DLK Variable Presentations DLK @ 2 days 

Å²ƘŀǘΩǎ ǘƘŜ ±! 

Å²ƘŀǘΩǎ ǘƘŜ ¢ǊŜŀǘƳŜƴǘ 

Å²ƘŀǘΩǎ ǘƘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ 

ÅWhen is the Next Visit 

ÅWhen will it get better 

ÅWhat caused this 
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48 HOURS  Grade 3  

Diffuse Lamellar Keratitis Diffuse Lamellar Keratitis 

ÅƛŦ ȅƻǳ ǎǳǎǇŜŎǘ 5[Y ƻƴ Řŀȅ мΣ ōǳǘ ŀǊŜƴΩǘ ǎǳǊŜΣ 
increases steroids to q1h and see the patient in 
24 hours 
ïedema will typically improve 

ï True DLK may remain the same or get worse 

Diffuse Lamellar Keratitis 

ÅNo conjunctival injection 

ÅNo anterior chamber inflammation 

ÅNo NaFl stain 

ÅNo precise etiology 

ÅSuspected Autoimmune response 

Diffuse Lamellar Keratitis 

ÅIf not treated aggressively, can cause a stromal 
interface melt. 

 

ÅNeutrophils release proteolytic enzymes that 
digest or melt the stroma. 

Diffuse Lamellar Keratitis 
Grade 1 

Åmild infiltration 

Åresembles mild SPK but is located at the 
interface 

Åevaluate with an optic section 

Åinstill NaFl to differentiate from SPK 

Diffuse Lamellar Keratitis 

Grade 2 

Åheavier infiltrates  

Åmore easily detected 
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Grade 2 DLK 
Diffuse Lamellar Keratitis 

Grade 2 

Åmay be mild ocular discomfort 

ÅBCVA is reduced by 1-2 lines 

Åhyperopic refractive shift is seen 

Årisk of corneal melt is higher 

Åaggressive therapy needed 

Diffuse Lamellar Keratitis 

Grade 3 

Åshould never get to this stage 

Åpatients complain of extremely blurred vision 
and glare 

ÅBCVA is drastically reduced 

Grade 3 DLK 

Diffuse Lamellar Keratitis 

Grade 3 

Årefraction is difficult 

Ålarge hyperopic astigmatic shift 

Åmay be conjunctival hyperemia 

Ådense infiltration 

Åcan resemble severe PRK haze 

Diffuse Lamellar Keratitis 

Grade 3 

Årequires immediate surgical intervention 

Åa corneal melt causing irreversible visual loss 
is very likely in this advanced stage 
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Diffuse Lamellar Keratitis 

Grade 3 

Åinterface must be manually scraped and rinsed 

Åaggressive steroid therapy will continue for 
months 

Interface Fluid Syndrome - IFS 

ÅDiagnosis: 
ïLƴǘŜǊŦŀŎŜ ƛǎ ƳƻǊŜ άǎƳǳŘƎȅέ ǘƘŀƴ άŘǳǎǘŜŘέ ς like 
άŦǊƻǎǘŜŘ Ǝƭŀǎǎέ 

ïDecreases vision more in early stages 

ïFluid/edema fills interface 
Å/ǊŜŀǘŜǎ ŀ άƳƛƴƛ ŀƴǘŜǊƛƻǊ ŎƘŀƳōŜǊέ 

ïIOP measures low 

ÅDanger: 
ïIatrogenic steroid-induced glaucoma 

 

Interface Fluid Syndrome - IFS 

ÅConsider: 

ïCareful evaluation of interface with optic section 

ïOCT if available on suspicious DLK patients 

ïRe-check IOP in periphery  

ÅRebound or TonoPen 

ïDiscontinuing rather than increasing steroids if no 
ƛƴƛǘƛŀƭ ǊŜǎǇƻƴǎŜ ƛƴ ŀ ά5[Yέ ǇǊŜǎŜƴǘŀǘƛƻƴ ǘƘŀǘ ƛǎ 
edematous rather than inflammatory in 
appearance 

 

 

Infectious Keratitis 

ÅDiagnosis 
ïOpacification 

ïHypopyon 

ïPain/photophobia 

ïInjection 

ÅManagement 
ïAggressive antibiotics 

ïLift and antibiotic rinse under flap 

ïCulture 

Epithelial Ingrowth  One Month Ingrowth 
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Significant Ingrowth 

 

Corneal Flap Melt 

Postoperative Epithelial Defects Ingrowth at Five weeks 

ÅObserve and measure from the Flap edge to 
άƘƛƎƘ ǿŀǘŜǊ ƳŀǊƪέ 

Epithelial Ingrowth Treatment 

 

 

ÅMuro 128 qid, ointment at night 

ÅLift and scrap 

ÅLift, scrap and glue 

ÅLift, scrap and cryo 

Why would FLS Provide Less Epi-
Ingrowth than Blades? 

ÅBladed microkeratomes all have a tapered or 
gradual entry into the cornea 

 

ÅAll FLS cases had either a 65 or 70 degree side 
cut from the lamellar dissection to the 
anterior surface of the cornea. 
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IntraLase                Microkeratome 

Images provided by Drs. Edelhauser and Dawson 
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Side cut edge 
Side cut edge 

Epi-ingrowth with MK 

Image provided by Drs. Edelhauser and Dawson 

Epi cells in interface 

Conclusions 

ÅThere is significantly less epi-ingrowth with 
LASIK enhancements if the original LASIK was  
done with Intralase compared to mechanical 
microkeratomes 

 

ÅSome patients may be predisposed to have 
epi-ingrowth with enhancements 

Displaced Flap 

ÅAcute/immediate 
ïPost-ǎǳǊƎƛŎŀƭ άCƭŀǇ ŎƘŜŎƪƛƴƎέ Ƙŀǎ ǊŜŘǳŎŜŘ 

presentation in post-op period 

ïMore concern regarding later insult/trauma 

ïEyes closed/sleeping 24-48 hours 

ïYŜŜǇ ǇŀǘƛŜƴǘǎΩ ŦƛƴƎŜǊǎ !²!¸ ŦǊƻƳ ŜȅŜǎ 
ÅBandage CL  

ÅNo rubbing 

ÅNo itching ς tx allergies and blepharitis /Demodex 
aggressively 

 

Displaced Flap 

ÅLater  

ïά¢ƘŜ ƳŜǎǎŀƎŜ ƛǎ ǘƘŀǘ ƛŦ ǘƘŜǊŜ ƛǎ ǘǊŀǳƳŀΣ ǘƘŜ ŦƭŀǇ 
dislocates because it is never actually 100% 
healed like an intact cornea that has never 
ǳƴŘŜǊƎƻƴŜ ǘƘƛǎ ǇǊƻŎŜŘǳǊŜέ - Roxana Ursea, MD 

ïPeriphery seems most firmly attached 

 

COMMONLY SEEN COMPLICATIONS  

ÅDRY EYE SYMPTOMS 

 

ÅOVER/UNDER CORRECTION 

 

ÅRARELY - SYMPTOMATIC GLARE/HALO 

 

ÅUNHAPPY PATIENT- UNREALISTIC 
EXPECTATIONS(PRESBYOPIA) 
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PREVENTION 

ÅBACK TO BASICS 
 
ÅGOOD HISTORY- OCCUPATION, AVOCATION, 

WHAT DO THEY HOPE TO ACCOMPLISH WITH 
SURGERY 
 
ÅCONTACT LENS WEARING HISTORY- TRYING TO 

ELICIT DRYNESS ISSUES 
 
ÅLOOK AT MEDS- ANTIDEPRESSANTS, CHRONIC 

ANTIHISTAMINE USE, HRT 

SLIT LAMP EXAM 

ÅLID DISEASE 

ÅTEAR FILM EVALUATION- VOLUME, QUALITY, 
LISSAMINE GREEN STAINING, TFBUT 

ÅCORNEA- BASEMENT MEMBRANE DISEASE, 
SUPERFICIAL SCARS, PTERYGIA 

ÅCATARACTS- SUBCLINICAL BUT POSSIBLY OPTICALLY 
SIGNIFICANT LENS CHANGES 

ÅPUPIL SIZE 

BETTER TECHNOLOGY 

 

ÅBETTER FLAP MAKERS- BOTH MK, 
FEMTOSECOND LASERS 

 

 

ÅBETTER LASERS WITH BETTER SOFTWARE- 
REDUCE ENHANCEMENTS, MINIMIZE GLARE  

Importance of  
Post-LASIK Dry Eye 

ÅManifests as both subjective patient 
symptoms and clinical signs 
ïMeasurable effect on tear characteristics and 

ocular surface 

ÅFunctional tear film is essential for ocular 
health 
ïMaintains health and homeostasis of the 

ocular surface 

ïRequired for clear and stable vision 

Signs and Symptoms of  
Post-LASIK Dry Eye 

ÅPatient symptoms 
ïVisual fluctuation, eye dryness, irritation, pain 

ÅDecreased aqueous tear production, volume, 
clearance 

ÅTear film instability 

ÅCorneal and conjunctival epitheliopathy 

ÅDecreased goblet cell density 

ÅDecreased blink rate 

ÅDecreased corneal sensitivity  

De Paiva et al. Am J Ophthalmol. 2006; Toda et al. Am J Ophthalmol. 2001;   

Albietz and Lenton. J Refract Surg. 2004; Battat et al. Ophthalmology. 2001. 

Reduced Corneal Sensitivity 

ÅReduced corneal sensitivity detected as early 
as 1 week and lasting from 3 to 16 months 
ïMost studies show sensation returning within 6 to 

12 months 
ïLASEK shows less loss of corneal sensitivity than 

LASIK 
ïRestoration of nerve fibers may take > 12 months 

ÅBlink rate decreased up to 12 months 
ïMay be related to decreased corneal sensitivity 

De Paiva and Pflugfelder. Am J Ophthalmol. 2004; Lee et al, Am J Ophthalmol. 2005; Lee et al, Am J Ophthalmol. 2006; Brageeth and 

Dua et al. Br J Ophthalmol. 2005; Benitez-del-Castillo et al. Cornea. 2001; Battat et al. Ophthalmology. 2001; Nejima et al. Am J 
Ophthalmol. 2005; Toda et al. Am J Ophthalmol. 2001.  
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Effects of Dry Eye  
on Visual Outcomes 

ÅHealthy ocular surface and normal tear 
function required for clear vision and stable 
refraction 

ÅMany reports describe correlation between 
dry eye severity and visual outcomes 

ïPreoperative dry eye correlated with transient (7-
30 days) decrease in visual acuity 

ïRefractive regression related to chronic dry eye 

Tanaka et al.  J Cataract Refract Surg. 2004; 

Toda et al. Arch Ophthal. 2002. 

Effects of Dry Eye  
on Refractive Regression 

ÅRegression is reversion toward the pre-LASIK 
refractive state 

ïHigher risk following higher myopic corrections 

ïHigher risk following hyperopic corrections  

ÅSeveral studies show that regression 
following both hyperopic and myopic LASIK is 
correlated with dry eye 

ïNot seen in all studies 

Tanaka et al.  J Cataract Refract Surg. 2004; O'Doherty et al. Br J Ophthalmol. 2006; Jaycock et al. Ophthalmology. 2005; 

Albietz et al. J Refract Surg. 2002; Albietz et al. J Cataract Refract Surg. 2004. 

MANAGEMENT DRY EYE 

ÅAGGRESIVELY TREAT LID DISEASE- SCRUBS, 
AZASITE 

 

ÅCONSIDER RESTASIS AND/OR LOTEMAX OR 
PUNCTAL PLUGS  

 

ÅNORMALIZE TEAR FILM AND LIDS PRIOR TO 
SURGERY 

 

PRK Complications and 
Management 

ÅImproper Correction 

ÅHaze 

 

 

Initial Over-Correction 

 

Å Common to start slightly overcorrected:  +0.50-+1.25 and then 
glide into plano over 4 ς 8 weeks 

  

Å Cylinder also very common during the first 4-6 weeks post-op 

 

Å Can use  EW SCL (Night & Day) with the appropriate plus power 
to aid vision   

 

Å Decrease the use of Steroids 

 

PRK Haze 

ÅOccurrence  

ïAppears to be related to 

ÅYounger age 

ÅAmount of Tx ς 20% or 1.5 of CCT is higher risk 

ÅUV exposure 

ÅPrevious Corneal Surgery (any type) 

ÅInflammation ς Greater incidence in dry eye patients 
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PRK Haze 

ÅPrevention 

ïMitomycin-C (MMC) 

ÅInitially used to treat, but then moved into Sx technique  

ÅSome for all refractive errors, some for higher Rx 

ïMixed opinions on usefulness of LASEK, others 

ïSteroids 

Å1% Prednisolone Acetate X 1 month 

ÅChange to FML for  2 months+ 

ÅSome Tx for as long as 10 months post-op 

 

PRK Haze 

ÅTreatment 

ïCombination Procedure 

ÅSuperficial keratectomy with MMC 

ÅEW contact lens 

ÅEarly results favor over PTK 

 

PRK Pearls 

 

ÅCreate realistic expectations for recovery 

ÅBiggest challenge is managing psychological aspects of 
decreased comfort and slower visual recovery  

ÅBe prepared for more follow-up, more hand-holding, 
slower recovery 

Å If in doubt, leave BCL on a day or two longer 

ÅAvoid refractions for first one month post-op 

ÅComplications are rare 

 

 

²Ŝ ŘƻƴΩǘ ǿŀƴǘ ƻǳǊ ǇŀǘƛŜƴǘǎΧ 

 

 

Contact Lens Fitting after 
Refractive Surgery 

Contact Lens Fitting after Refractive 
Surgery 

ÅWait at least 12 weeks post-operatively  

Å{ǘŀōƭŜ YΩǎ ŀƴŘ ǊŜŦǊŀŎǘƛƻƴ ƛŦ ǇƻǎǎƛōƭŜ 

ÅSoft CL:   

ïSiHy 

ïLow-to-moderate myopia 
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Gas permeable contact lenses 

ÅBest to maintain corneal health  

ïMaterial rigidity  

ïHigher Dk than most SCL 

ïGood tear exchange to remove debris 
 

ÅCan correct irregular surface, irregular 
astigmatism, and provides best correction for 
decentered ablations 

The Oblate Cornea 

Gas permeable contact lenses 

ÅGo large for centration, stability (at least 
9.5mm diam.) 

ÅStandard GP design 
ïFitting the mid-periphery 

ïBC:  approx. pre-op flat K or b/w pre- and post-op 
flat K 

ÅReverse Geometry 
ïFlatter centrally than in mid-periphery 

ïBetter matches the post-surgical cornea 

 

Specialty Ideas for Troubleshooting: 

ÅQuadrant Specific Edge Lifts 

ÅHybrid lenses (SynergEyes PS) 

ÅSemi-scleral/Scleral lenses 

ÅPiggyback:  Plus powered SiHy + GP 

 

Quadrant Specific Edge Lifts 

ÅQuadSym PC options (Lens Dynamics) 

ÅAsymmetric Corneal Technology (ACT, Blanchard) 

Excessive lift Excessive lift 
corrected 

SynergEyesÑ PS Fit 

ÅApical clearance over central cornea  

ÅLight touch at 9 mm chord diameter  

ÅAlignment under soft skirt     

ÅSoft skirt free of scleral impingement or fluting 

ÅLens free to move on lid-push-up 

9 mm chord 
Landing occurs 

in soft skirt ï 

lightly on 9mm 

chord 



7/28/2012 

23 

Large Diameter GPs 

ÅCorneo-scleral:  up to 15.0 mm 

ïDecentered ablations 

ÅResidual uncorrected myopia 

Åc/o monocular diplopia, ghosting, loss of BCVA 

ÅScleral:  extreme corneal irregularities 

ïҧ ŎŜƴǘǊŀǘƛƻƴ 

ïMade thicker for stability Ą Need high Dk/t  

ÅCan order in RG (lab dependent) 

Contact Lens Fitting after 
Refractive Surgery- Case Studies 

Patient Management with Contact 
Lenses post-RS: 

ÅPatients come in with a range of emotions 

ÅManage patient expectations as well as the CL 
fit  

ÅShow them compassion and what you can do 
for them 

άbƻōƻŘȅ ŎŀǊŜǎ Ƙƻǿ ƳǳŎƘ ȅƻǳ ƪƴƻǿ 
ǳƴǘƛƭ ǘƘŜȅ ƪƴƻǿ Ƙƻǿ ƳǳŎƘ ȅƻǳ ŎŀǊŜΦέ 

   -Theodore Roosevelt 

Thank you for your time and 
attention. 


