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1.	Background

Refractive	Surgery	Development

1988:	PRK	for	-22.0	D

Sekundo	et	al.,	BJO	2011	
Blum	et	al.,	Ophthalmologie	2017

2003:	Femtosecond	laser
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Shetty	et	al,	JRS	2019Randleman	et	al,	Ophthalmology	2008 Ferreira-Mendes	et	al,	AJO	2019

Score	Systems Corneal	Tomography	&	Biomechanics Molecular	Markers

Ectasia	after	LASIK
Hafezi	et	al,	JRS	2012

Ectasia	after	SMILE
Matilla	et	al,	JRS	2016

Ectasia	after	PRK
Randleman	et	al,	JCRS	2006

Ectasia	susceptibility

1.	Background
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Refractive	surgeries	&	corneal	biomechanics

SMILEPRK

1.	Background

LASIK

(JRS,	2018)

E-mod	is	1.47x	higher	after	SMILE	(P	=	.003)	

(JRS,	2019)

E-mod	are	equivalent	(P	=	.878)	
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2.	Purpose/Methods

Purpose

To	evaluated	the	biomechanical	effect	of	corneal	cross-linking	(CXL)	in		
paired	human	corneas	following	SMILE	or	PRK	in	an	ex	vivo	model	for	ectasia.

26	fellow	human	corneas

1.	Background

PRK

Stress-Strain		
Extensometer					

Z0.5;	Zwick	GmbH	&	Co.,		Ulm,	Germany

CXL	
9mW/cm2	

SMILE

Stress-Strain		
Extensometer			
Z0.5;	Zwick	GmbH	&	Co.,		Ulm,	Germany

CXL	
9mW/cm2
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SMILE-CXL2.	Purpose/Methods

1.	Background

3.	Results

(p=0.093)≅
No	biomechanical	difference
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2.	Purpose/Methods

CXL	Stiffening	effect

1.	Background

3.	Results

Spiru	et	al.,	JRS	2019

4.	Discussion
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2.	Purpose/Methods

CXL	Stiffening	effect

1.	Background

3.	Results

Spiru	et	al.,	JRS	2019 Torres-Netto	et	al.,	submitted	2019

4.	Discussion

p=0.093p=0.081
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Final	Messages

2.	Purpose/Methods

1.	Background

3.	Results

4.	Discussion

5.	Conclusions

Our data suggest that in the event of postoperative ectasia, the 
biomechanical improvement achieved by CXL may be similar regardless 
of whether the primary surgery was PRK or SMILE.3

PRK	and	SMILE	are	similar	in	terms	of	biomechanical	stability;1
Both	groups	-	PRK	followed	by	CXL	or	SMILE	followed	by	CXL	-	achieved	
equivalent	stiffening	effect	when	measured	in	ex	vivo	human	fellow	corneas;2
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