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Post LVC Ectasia 

• Biomechanical Failure!!



Why

• Preop: Preexisting Ectasia susceptibility 

• Intraop: Tissue removal +/- Flap cut 

• Postop: Rubbing and sleeping Pattern !!



Post PRK Ectasia



PRK

• At least 57 eyes founded in 
literature. 







Post LASIK Ectasia



Post LASIK Ectasia

• Prof Theo Seiler 1998: first case of Iatrogenic Ectasia after Lasik 

• At least 1500 case reports



LASIK Case

A twenty three year old male patient

Preoperative refraction 	 OD -2,50 sph -1,00x170 	CDVA 1.2

	 	 	 OS -2,50 sph -1,00x25	 CDVA 1.2

N.B. the vision and refraction were stable for at least 5 years  (documented in his file from previous visits

Max ablation depth 	 	 OD 63 um

	 	 	 	 	 OS 63 um

Optical zone for OD and OS: 7 mm

conventional LASIK with Moria M2 microkeratome with 130 head



Pre LASIK









Conclusion: Current ectasia risk 

assessment criteria were insufficient for 

detecting a relatively large number of cases. 

There is an unequivocal need for more 

information, which may be derived from 

biomechanical assessment and epithelial 

thickness mapping.

topometric/tomographic parameters  

including subjective curvature pattern, 

topometric, elevation, pachymetric 

indices, BAD-D and PRFI  

Preoperative ectasia detection indices: 

PTA, ERSS and NICE



Post SMILE Ectasia







Tissue Removal

6mm Optical Zone

SMILE Excimer %

-2.00 37 27 37%

-3.00 50 39 28%

-5.00 75 63 19%

-8.00 110 97 13%

6.5mm Optical Zone

SMILE Excimer %

-2.00 43 32 34%

-3.00 59 47 25%

-5.00 89 75 18%

-8.00 130 116 12%



Loss in central corneal thickness and 

corneal volume with SMILE is higher in 

comparison to LASIK. As greater loss in 

corneal volume and thickness might 

contribute to higher level of corneal 

instability maximum ranges of 

refractive error correction with SMILE 

should not supersede those set 

currently for LASIK until more long-

term results on corneal ectasia are 

available for SMILE.
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Case Report

• A 33-year-old Caucasian male patient came to our clinic 

seeking LASIK surgery

• Manifest refraction: 
❑-2.00 -1.00 x 65 OD 

❑-2.25 -1.25 x 105 OS

• CDVA: 20/15 in both eyes, separately.

• The patient had no significant ocular history, including 

trauma, amblyopia, or strabismus; and has no family 

history of keratoconus.

• After careful full ophthalmological examination, nothing 

significant was detected. 



Initial Pentacam exam of the right eye





Initial Pentacam exam of the left eye 





One and a half year later

• The patient came complaining of diminution of vision 

• He reported that he underwent a Femtosmile procedure 6 months before 

• Manifest refraction: 

• OD: -0.50 -2.75 x 35 correcting to 20/30  
• OS:  -2.00 -3,00 x 120 correcting to 20/30 

• The cornea was centrally clear apart from superior faint scar related to the 

operation and circumferential faint opacity related to the operation in both eyes



OD Post-SMILE





OS Post-SMILE
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Preop MR= -4.75 -1.00 ×5°

CT=568 µm Cap T=160 µm Lenticule T =102 µm RSB 306 µm
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• A 29-year-old woman  

• Normal preoperative topography and tomographic findings.  

• MR −4.50 −1.00 × 177  OS 

• Maximal lenticule thickness = 115 μm OS





Why?

Vertical sidecuts/Empty space/Eye rubbing



 John Kanellopoulos 2009 “Prophylactic CXL”



LVC “Xtra”

• Simultaneous accelerated CXL and refractive surgery 

• “Borderline Cases” ????? 

• Is it effective? 

• Reported complications: Haze, DLK, CTK..etc



PRK Xtra??



PRK Xtra

• Epithelial debridement + Laser  

• 0.1% riboflavin with HPMC or 0.22 or 0.25% without dextran applied 
for 90s-15 mins and subsequently rinsed off with BSS  

• UV-A irradiation of: 

• 30 mW/cm2 for 90s (2.7 J/cm2)  

• 9 mW/cm2 for 10 mins (5.4 J/cm2)



Ectasia after PRK Xtra !!!



A 41-year-old male Patient   
MR= +1.25 -1.75x13  CDVA 1.0 (20/20)













LASIK Xtra??



LASIK Xtra

• Creation of LASIK flap followed by laser ablation  

• Lifting of the flap and with the flap open, application of 0.22% 
riboflavin onto the underlying stromal bed and allowed to soak for 
45-120s 

• Irrigation of the stromal bed to rinse off the riboflavin solution 
followed by corneal flap repositioning 

• UV-A irradiation performed through the corneal flap at 30 mW/cm2 for 
45-90s  (1.4-5.4 J/cm2)



Kanellopoulos AJ, Pamel GJ. Review of current indications for combined very high fluence collagen cross-

linking and laser in situ keratomileusis surgery. Indian J Ophthalmol. 2013 Aug;61(8):430-2. doi: 

10.4103/0301-4738.116074. PMID: 23925331; PMCID: PMC3775081.



Conclusion: Rapid corneal 

cross-linking had no significant 

effect on Brillouin shift after 

LASIK flap creation in porcine 

eyes



Ectasia after LASIK Xtra !!!





 18-year-old man 
 +0.50 -2.00 × 163 

 546 μm K MAX 43.20 D 



SMILE Xtra??



SMILE Xtra

• 0.22% or 0.25% riboflavin in the Pocket  

• Allow to diffuse for 60 to 180 Sec, followed by irrigation with BSS. 

• UV-A irradiation through the cap: 

•  18 mW/cm2 for 3 mins (3.2 J/cm2) 

• 45 mW/cm2 for 75s  (3.4 J/cm2) 
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Ectasia after SMILE Xtra !!!
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 A 20-year-old F 
Kmax 46.10 D OD / 46.10 D OS 
CT 488 μm OD / 498 μm OS 
Preop MR was -3.00 -0.75 × 10° OD / -2.50 -0.50 × 165° OS







Conclusion

• Xtra procedures are generally safe with few reported complications 

• Effecacy of the procedure ?? 

• Small sample sizes  

• Lack of long-term data 

• Variable total UV-A energy exposure Protocols  

• More randomized studies with longer follow-ups It's crucial to weigh 
the long-term risks and benefits since this approach isn't yet 
recognized as standard care.



Take home message

Xtra Procedures might delay ectasia development or it 

may not be effective at all!  

Currently Xtras should be done only with great caution



Thank you


