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External color photography & IR imaging 
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Too Little Central Corneal Clearance 

Introduc on	
		

Scleral	lens	fi ng	success	is	dependent	on	

adequate	central	corneal	clearance	(CCC),	
limbal	clearance	and	appropriate	scleral	

landing	characteris cs.		Accurate	CCC	
es ma on	is	cri cal	in	determining	whether	

the	sagi al	depth	of	the	lens	is	acceptable	or	
needs	to	be	modified.			

		

There	are	challenges	when	a emp ng	to	
es mate	the	central	corneal	clearance	at	the	

slit	lamp.		Much	of	it	relies	on	appropriate	

alignment	of	the	slit	lamp	beam	and	
appropriate	comparison	of	the	clearance	of	

the	lens	over	the	cornea	compared	to	the	
thickness	of	the	lens.		This	study	compares	

an	experienced	clinicians	CCC	es ma on	

using	a	slit	lamp	evalua on	of	a	scleral	lens	
fit	and	CCC	as	measured	by	spectral	domain	

op cal	coherence	tomography	(OCT).	
	

Methods	
		
Five	pa ents	at	various	 mes	during	the	

scleral	lens	fi ng	process	were	first	

examined	at	the	slit	lamp	and	the	CCC	was	
es mated	by	the	examining	clinician.		At	the	

slit	lamp,	a	ver cal	op c	cross	sec on	was	
used	to	view	the	lens,	clearance	of	the	lens	

over	the	cornea	and	the	cornea.		The	center	
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thickness	of	the	lens	was	known	prior	to	
viewing	the	lens	at	the	slit	lamp	and	was	

used	to	compare	the	clearance	to	es mate	
the	CCC	of	the	lens	in	micrometers	(um).		

Immediately	a er	the	slit	lamp	assessment	

and	CCC	were	es mated	at	the	slit	lamp,	the	
CCC	was	measured	using	the	iVue	spectral	

domain	OCT	pachymetry	scan.		The	
pachymetry	scan	acquires	several	radial	

scans	through	the	center	of	the	cornea.		The	
horizontal	scan	was	used	as	the	reference	

scan	and	the	middle	of	that	scan	was	used	to	

measure	the	central	corneal	clearance	with	
the	measurement	so ware	tool.		If	a	pa ent	

was	wearing	scleral	lenses	on	both	eyes,	the	

same	procedure	was	performed	on	the	
fellow	eye.		

	

Results	
		

Of	the	five	people	examined,	four	wore	
scleral	lenses	in	both	eyes	and	one	wore	a	

scleral	lens	in	just	the	right	eye.		The	

examiner’s	es ma ons	varied	from	those	
measured	by	anterior	segment	OCT.		In	the	

five	pa ents	that	were	examined	in	the	
study,	the	closest	es mate	of	CCC	was	53um	

and	the	largest	discrepancy	in	CCC	was	

207um.		The	average	difference	between	
CCC	es ma on	and	measurement	of	CCC	

with	anterior	segment	OCT	of	the	right	eye	
was	82.4um	and	was	128um	with	the	le 	

eye.		There	wasn't	a	consistent	
overes ma on	or	under	es ma on	of	

clearance	with	either	eye.		With	the	scleral	

lenses	on	the	right	eye	two	CCC	were	
underes mated	and	three	were	

overes mated.		With	the	scleral	lenses	on	
the	le 	eye,	two	of	the	CCC	measurements	

were	underes mated	and	two	were	
overes mated.	

		

Discussion	
		

Central	corneal	clearance	during	scleral	lens	

fi ng	is	an	important	component	of	the	
scleral	lens	fi ng	process.		In	this	study	an	

examiner’s	es ma on	of	CCC	was	compared	

with	anterior	segment	OCT	measurements	
and	it	was	found	that	there	was	a	significant	

difference	between	the	two.		This	paper	
supports	the	use	of	higher	level	technologies	

in	order	to	help	the	scleral	lens	fi er	more	

accurately	determine	CCC	in	order	to	
op mize	the	success	when	fi ng	pa ents	

with	this	type	of	lens.	
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Figure	1.	Graph	showing	the	central	
corneal	clearance	(in	um)as	es mated	by	the	
examiner	and	as	measured	by	OCT	

technology	for	the	right	eye.	

Figure	2.	Graph	showing	the	central	
corneal	clearance	(in	um)	as	es mated	by	
the	examiner	and	as	measured	by	OCT	

technology	for	the	le 	eye.	

OCT of Central Corneal Clearance 
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Full corneal scan Limbal / Peripheral Corneal Clearance 

The Limbus 
The Limbus 
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The Measurements 
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Structural measurement  16mm Chord 

33 

Structural measurement to assist in lens selection  

Not available on Solix Essential 

10mm Chord, 16 
mm Chord with 

Sagittal depths 
1.72mm 
3.93mm 

WTW or pupil width 

https://commons.pacificu.edu/work/ns/380b99ad-5f0b-4e77-a286-a8d1f74bdfe9 

https://commons.pacificu.edu/work/ns/380b99ad-5f0b-4e77-a286-a8d1f74bdfe9 https://commons.pacificu.edu/work/ns/380b99ad-5f0b-4e77-a286-a8d1f74bdfe9 
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Sagittal depth: OD 3.41mm, OS 3.36mm 

31 year old female 

 In for an emergency visit 

 She heard a pop in her eye, vision got fuzzy and the eye 

started to get sore shortly after that 

 Currently wears soft contact lenses on a part time basis 

 SiHy lenses -4.00-4.00x180 

 Vision 20/100 

 IOP 16 mmHg 

31 year old female 

Low Magnification     High Magnification 

Initial presentation       18 hours later 

What is 

ETM? 
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Dry Eye 

Dry Eye 

Fuch’s 

Endothelial 

Dystrophy 
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Fuch’s 

Endothelial 

Dystrophy 

Post 

LASIK 
Thin centrally 

Post 
LASIK 

ectasia 

Radial 
Keratotomy 

(Good vision) 

Radial 
Keratotomy 

(Slightly 
reduced vision) 
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Radial 
Keratotomy 

(significant visual 
complaints) 

Orthokeratology 

Ortho K Ortho K 

Anterior Segment OCT for Orthokeratology 

EBMD 


