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Keratoconus risk: 

Keratoconus risk score 0~3: low risk, ≥4: high risk.

Keratoconus Risk Score Table

The variables are calculated from the central 5 mm diameter of the pachymetry map. The octant values are averaged in the 2 to 5
 mm diameter zone. 

S-I = superior-inferior; SN-IT = superonasal-inferotemporal; Ymin = vertical location of the minimum. 
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Keratoconus 

Clouding 

The Fitting Philosophy 

1.Central Corneal Clearance 

2.Limbal Clearance 

3.Scleral Landing 

The Fitting Philosophy 

(Optic Section) 

Central Corneal 

Clearance 

100 to 300um 

clearance 

Lens 

Thickness 

Too Much Central Clearance 

(Optic Section) 
Central Corneal 

Clearance 

100 to 300um 

clearance 

Corneal 

Clearance 

Lens 

Cornea 

Corneal 

Clearance 

Lens 

Cornea 

Too Little Central Corneal Clearance 
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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	

Es ma ng	Scleral	Lens	Clearance	and	Comparing	it	to	OCT	Measured	Clearance	
Mile	Brujic,	OD,	FAAO	

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.	
	

Special	Thanks	
		

To	Optovue	for	providing	the	research	
funding	for	this	poster.	
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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.	
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The Measurements 
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Measurements for Anterior chamber and Scleral lens fitting 

33 

Narrow Angle 

ACD 

WTW 

Pupil 

External color photography & IR imaging 

37 

External Color Photograph 

External Color Photograph with Red 

Reflex 

Structural measurement  16mm Chord 

38 

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 

What is 

ETM? 
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Dry Eye 

Dry Eye Dry Eye 
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Dry Eye Dry Eye 

Corneal 

Injury 

Corneal 

Injury 

Fuch’s 

Endothelial 

Dystrophy 

Fuch’s 

Endothelial 

Dystrophy 
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Fuch’s 

Endothelial 

Dystrophy 

Post 

LASIK 
Thin centrally 

Post 

LASIK 

Post 
LASIK 

ectasia 

Post 
LASIK 

ectasia 
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Post 

LASIK 

CCC 

Radial Keratotomy 

Radial 
Keratotomy 

(Good vision) 

Radial 
Keratotomy 

(Slightly 
reduced vision) 

Radial 
Keratotomy 

(Slightly 
reduced vision) 

Radial 
Keratotomy 
(more visual 
complaints) 
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Radial 
Keratotomy 

(significant visual 
complaints) 

Radial 
Keratotomy 

(significant visual 
complaints) 

 

 

 

Pupil size 
Orthokeratology 

Ortho K Ortho K 
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Anterior Segment OCT for Orthokeratology 
Epithelial Basement Membrane Dystrophy 

EBMD Keratoconus 

Keratoconus 

75 2k+ 1 70 
TGFBI 

Gene Variants 

Keratoconus  Keratoconus TGFBI  
Related Genes Related Gene Variants Gene 

 

Avellino Algorithm 

CORNEAL  
DYSTROPHY  
PRESENCE 

KERATOCONUS  
RISK 
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1 

Family  
History 

Family  
Members  

Suspected for  
confirmed KC  

or CD  
diagnosis 

For Early  
Diagnosis &  
Management of  
Keratoconus (KC) 

 
For Corneal  
Crosslinking  
(CXL) Decisions 
 
For LASIK / PRK /  
Refractive  
Surgery Decisions 

2 

Red Flags In Younger Patients 

Concerns  
in the cornea  

such as 
topography or  
anything that  
causes me to  

pause 

Against  
the-rule or  

oblique  
astigmatism  
in younger  

patients 

Suspicious  
or subtle  

astigmatism  
irregularity…  

such as  
uneven  
bowties 

Pachymetry  
Thin  

pachymetry 

3 

Refractive  
Concerns 

Unstable  
refractions  

such as  
progressive  
myopia or  

astigmatism 

Steep  
Corneal  
curvature 

Suspicious  
Pre-refractive  

surgery  
patient or  
post-LASIK  

ectasia 

Young  
Laser vision  
correction  
candidates 

RSB 
Borderline  

residual  
stromal bed 

Corneal  
Dystrophy  
Undetected,  
suspected or 

measurements family history 
of corneal  
dystrophy 

4 

Corneal Refractive  
Surgery Decisions 

LASIK vs PRK 
When deciding  
between the  
two options 

When To Order AvaGen™, The Genetic Eye Test… 
OCULAR DIAGNOSTIC ASSESSMENT 

Key Clinical Findings to Consider for Test Candidates 

 Family History 

 Young individual with reduced BCVA 

 Progressing keratometry readings 

 Against the rule or oblique astigmatism (initial 
measurement or progressing) 

 Unstable refractive error 

 Scissor reflex with retinoscopy 

 Suspicous topography findings 

 Suspicous tomography findings 

 Suspicous pachymetry findings  

Why It’s Important to Consider? 

Optimizing refractive surgery outcomes 

Earlier detection, earlier follow up, earlier 

treatment 

Helps categorize suspicious patients 

Helps direct or avoid certain treatments 

Orthokeratology 

Lens selection  

The Allergic Cascade 

IgE 

Allergic Response 

1. Allergen is 

taken up, 
processed and 
bound to 

surface of 
Antigen 

Presenting Cell 
(APC). 

Allergen 

APC 

2. Allergen/APC 
complex activates 
Th2 lymphocyte 
which in turn 
activates naïve B 
cells to proliferate 
and differentiate. 

Activated 

Th2 

Activated Naïve 
 B Cell 

3. Plasma Cells (B Cell) secretes 

allergen specific IgE which bind to 
sensitized Mast Cells (MC). 

Specific IgE 

MAST CELL 

Thank you to Dr. Gil Pierce 

Types of Allergic Eye Disease 

Acute allergic conditions 

Seasonal Allergic Conjunctivitis (Hay Fever) - SAC 

Perennial Allergic Conjunctivitis – PAC 

 

Chronic allergic conditions 

Vernal Conjunctivitis - VKC 

Atopic Conjunctivitis - AKC 

Giant Papillary Conjunctivitis - GPC 
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Misunderstanding the Itchy Eye 

This is where the itch happens 

Signs/Symptoms: 

Itching 

Redness 

Chemosis      

Lid swelling 

Tearing 

Allergic Conjunctivitis: Seasonal / 

Perennial 

Causes: 

Environmental 

Genetic predisposition 

Findings:   

Family history 

No eosinophils found in 
scrapings  

Spike in tear histamine  

Normal histaminase 
function 

Signs/Symptoms: 

Itching 
Redness 
Photophobia 
Keratopathy 
SPK/Ulcers 
Keratoconus 
Anterior polar 

cataracts 
Mucous discharge 
Atopic blepharitis 
 

Atopic Keratoconjunctivitis (AKC) 
 
Causes: 

Associated with atopic dermatitis 

May be perennial  

Genetic predisposition  

Environmental antigens 

Clinical Findings:   

Initiates between 20 and 50 years 
of age 

Elevated levels of eosinophils, 
TH2, lymphocytes, and mast cells 



10/29/2023 

15 

Signs/Symptoms: 

Ptosis 

Ropy mucous discharge 

Photophobia 

Large, nonuniform 

cobblestone papillae 

Trantas dots 

Limbal nodules 

Neovascularization 

Shield ulcers 

Itching 

Vernal Keratoconjunctivitis (VKC) 

 
Causes: 

Genetic predisposition, atopy 

Seasonal/perennial allergens (IgE) 

Nonspecific hypersensitivity 

 

Clinical Findings:   

Most predominant in males from 3 
to 20 years old 

Increased levels of superficial   
mast cells, eosinophils, and     
lymphocytes 

Decreased levels of histaminase 

Contact Lenses 

Signs/Symptoms: 

Decreased CL tolerance 
Blurred vision 
Foreign body sensation  
Small, uniform papillae 

on upper tarsal plate 
Thick mucous build-up 

Giant Papillary Conjunctivitis (GPC) 
 

Causes: 

Repeated mechanical irritation   
caused by: 

 Contact lens edge 
 Exposed sutures 
 Extruded scleral buckle 
 Ocular foreign bodies 

Aggravated by concomitant  
allergy 

Can also aggravate ocular  
allergy 

Clinical Findings:   

Increased chronic inflammatory 
cells 

RGP’s Treatment Options 

 Topical Medications 

Antihistamine/ Mast Cell Stabilizer Combinations 

Blocks Histamine receptors on blood vessels, nerve 

endings, etc 

Inhibits histamine degranulation from sensitized mast 

cells so that when these cells are challenged with 

antigen, they do not degranulate 

Patanol, Pataday, Elestat, Zaditor, Lastacaft, Bepreve 
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0.1%        0.2%    

  0.7% Ketotifen 

Olopatadine Alcaftadine 0.25% 

Zerviate 

Cetirizine ophthalmic solution 0.24% 

Available as oral agent (Zyrtec) 

Distributed through Santen 

First topical ophthalmic formulation of 

cetirizine 

Approved as bid dosing regimen 

Treatment Options 
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RASP Inhibitors 

www.aldeyra.com 

Aldehyde is a product of metabolism 

Normally rapidly broken down 

With inflammation, is produced in quantities that 

are difficult to breakdown efficiently 

RASP – Reactive aldehyde species 

Reproxalap – Is a RASP inhibitor 

Non-Surgical Lid Lifting 

Levator aponeurosis 

Eyelash 

Lid Anatomy: Two Muscles Lift the Eyelid 

Muller’s muscle 

Lid crease 

Tarsal plate 

Levator muscle 

Finsterer et al. Aesth Plast Surg. 2003; 27:193–204. 

 

Oxymetazoline Acts at Müller’s Muscle to  

Lift the Upper Eyelid 

1. Haenisch B, et al. Fundam Clin Pharmacol. 2010;24(6):729-739. 2. Sugden D, et al. Br J Pharmacol. 1996;118(5):1246-1252. 3. Hosten LO, 

et al. Clin Optom. 2020;12:95-105. 4. Upneeq® (oxymetazoline hydrochloride ophthalmic solution), 0.1%. [Prescribing Information]. RVL 

Pharmaceuticals, Inc. 2020.  

*Receptor binding affinity is defined via in vitro binding assays 

• Oxymetazoline is a potent, direct-acting  

α-adrenergic receptor agonist1,2 

o ≈5-fold greater affinity for α2 

receptors3* 

• Selectively activates α-adrenergic 

receptors in Müller’s muscle4 

 

Oxymetazoline Significantly Increased 

Upper Eyelid Lift in Two Clinical Studies 

Slonim CB, et al. JAMA Ophthalmol. 2020;138(11):1168-1175. 

Pooled data from two 6-week, randomized, double-masked, placebo controlled clinical trials; p<0.0001 vs. vehicle, from an ANCOVA model with study and treatment as fixed factors 

and baseline score as a covariate.  Patients with congenital ptosis, Horner syndrome, myasthenia gravis, mechanical ptosis, pseudoptosis or substantial dermatochalasis (redundant 

eyelid skin occurring within 3 mm of the upper eyelid margin), or visual field loss from any cause other than ptosis were excluded from both trials. 
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Oxymetazoline Provided a Rapid and 

Sustained Effect Over 42 Days 

Bacharach J, et al. Clin Ophthalmol. 2021:15 2743–2751  

Data from 6-week, randomized, double-masked, placebo-controlled clinical trial (RVL-1201-202); p<0.05 vs. vehicle, from an ANCOVA model with treatment as a fixed factor and 

baseline score as a covariate. 
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Oxymetazoline Significantly Improved 

Superior Visual Field Deficits 

Slonim CB, Foster S, Jaros M, et al. JAMA Ophthalmol. 2020;138(11):1168-1175. 

Pooled data from two 6-week, randomized, double-masked, placebo controlled clinical trials; p<0.0001 vs. vehicle, from an ANCOVA model with study and treatment as fixed 

factors and baseline score as a covariate. 
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MOAs of Different Miotics In Development For Presbyopia 

Iris Sphincter Muscle Activation 

• 0.4% pilocarpine 

• 1.25% pilocarpine 

• Low-dose pilocarpine 

• 2% pilocarpine 

• 2% aceclidine 

• 2.75% carbachol + 0.1% 

brimonidine 

Iris Dilator Muscle 

Inhibition 

0.75% phentolamine 

0.1% brimonidine 

PINHOLE 

PLACEMENT  

AND PERIPHERAL 

VISION 
◼ A pinhole can restrict peripheral vision. 

◼ Placing the pinhole at the iris plane 

extends depth of focus without 

restricting peripheral vision.1 

Corneal 
plane 

Spectacle 
plane 

Iris plane 

Charman WN. Ophthalmic Physiol Opt. 2019;39(1):1-10. 

Miosis and Depth of Focus 

Employ the eye’s own iris to 

create a pinhole effect, which 

extends the depth of focus 

without restricting peripheral 

vision.1 

1. Charman WN. Ophthalmic Physiol Opt. 2017;37(6):655-660. 

The Red Eye 
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53 year old female 

cc: her left eye started bothering her a little last night; is a lot more red this 
morning.  Some discharge and the eye is feeling more irritated 

VA – OS 20/20 
IOP – OS 16 mm Hg at 10:00 am 

Viral Conjunctivitis 

20-70% of infectious conjunctivitis is 

thought to be of viral etiology 

Viral infections are less common in 

children under 12 years old and 

more common in those over 12 

years old 

Between 65-90% are thought to be 
caused by adenovirus 

Viral vs. Bacterial 

 Bacterial 

More common in children less than 12 years 
old - redness, mucoid discharge, purulent 

discharge, eyelid matting 

 Viral 

More common in those greater than 12 
years old - itching, burning, watery 

discharge, mucoid discharge, foreign body 
sensation, lymphadenopathy, hemorrhages 

Clinical Accuracy1-4 

 Leibowitz et al.2 

− 31% of presumed bacterial conjunctivitis were culture 
positive  

− 52% with presumed viral conjunctivitis were culture positive 
for pathogenic bacteria 

 Cheung et al.3 

− 67% of Adenoviral cases presented unilaterally  
and the misdiagnosis rate was 42% in these patients 

 During a clinical trial to evaluate cidofovir treatment at 16 
academic centers, experts showed a clinical accuracy of 
about 48% 

[1] Rietveld RP, van Weert HC, ter  RietG, Bindels PJ. Diagnostic impact of signs and symptoms in acute infectious conjunctivitis:  systematic literature 
search. BMJ. 2003 Oct 4;327(7418):789. [2] LeibowitzHW, Pratt MV, Flagstad IJ, et al. Human conjunctivitis. I. Diagnostic evaluation. Arch Ophthalmol. 
1976;94:1747-9. [3] Cheung D, Bremner J, Chan JT. Epidemic kerato-conjunctivitis--do outbreaks have to be epidemic? Eye. 2003;17:356-63. [4] O’Brien 
TP, Jeng BH, McDonald M, Raizman MB. Acute conjunctivitis: truth and misconceptions. Curr Med Res Opin. 2009; Jun 25. 

Misdiagnosis  

 Misdiagnosis occurs in ~50% of conjunctivitis 

cases1 

 Significant overlap of signs and symptoms1-3 

 

[1] O’Brien TP, Jeng BH, McDonald M, Raizman MB. Curr Med Res Opin 2009;25(8):1953-1961. [2] Fitch CP, Rapoza PA, Owens S. 

Ophthalmology 1989;96:1215-1220. [3] Gigliotti F, Williams WT, Hayden FG. J Pediatr 1981;98:531-536. 

Viral Conjunctivitis 

• Nonspecific Follicular Conjunctivitis 

• Occurs more often in children, can be associated 
with a URI, unilateral or bilateral presentation, 
usually resolves in 14 days 

• Pharyngeal Conjunctival Fever 

• More common in children and is usually associated 
with a pharyngitis and low grade fever 

• More commonly seen as a unilateral presentation 

• Typically 2 week resolution 
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Viral Conjunctivitis 

• Acute Hemorrhagic Conjunctivitis 

• Most common in developing countries 

• Large subconjunctival hemorrhages 

• Preauricular lymphadenopathy, keratitis 

 

• Epidemic Keratoconjunctivitis 

• Highly contagious 

• Most commonly seen in those 20-40 years 

• Keratitis, foreign body sensation, blurred vision 

• Signs and symptoms may last for up to 4 weeks 

How to Use AdenoPlus 

1. Use a “dab and drag” motion 
in 6-8 locations on the 
palpebral conjunctiva (lower 
eyelid) to collect a tear 
sample. 

2. Snap the sample collector 
into the test cassette and 
press firmly where 
indicated.  

3. Dip the test cassette into 
the provided buffer vial 
for 20 seconds. Replace 
the cap. 

4. Read the results: 2 lines (1 
red, 1 blue) = positive, 1 
line (blue) = negative 

AdenoPlus Clinical Trials 

 N = 128 
Cell Culture  

+ – 

AdenoPlus 

+ 28 4 

–  3 93 

Sensitivity 
90% (28/31) 

95% CI [74.2-98.0] 

Specificity 
96% (93/97) 

95% CI [89.8-98.9] 

Negative 
Predictive Value 

97% (93/96) 
95% CI [91.1-99.3] 

Positive Predictive 
Value 

88% (28/32) 
95% CI [71.0-96.5] 

A prospective, multicenter, 
masked, sequential, clinical 
trial was performed at a 
combination of private 
ophthalmology practices and 
academic centers.  
 

The study enrolled 128 
patients presenting with a 
clinical diagnosis of acute viral 
conjunctivitis.   
 

Thirty-one patients were 
confirmed positive for 
Adenovirus by viral cell 
culture.  

QuickVue Result 

If anything shows 

up, you have 

adenovirus 

Viral Conjunctivitis 

 Treatment: 

Artificial tears 

Cool compresses 

Topical Antihistamines 

Topical povidone iodine 

Gancyclovir gel 

Steroids – when there is significant light sensitivity or 
reduced visual acuity 

Off-Label Adenoviral Treatments1 

Ganciclovir .15% Gel vs Preservative Free Tears (N=18) 

Ganciclovir .15% gel 
N=9 

Preservative free tears 
N=9 

Recovery time 
[mean (range)] 

7.7 (7-12) days 18.5 (7-30) days 

SEIs 2 patients 7 patients 

[1] Colin J. Ganciclovir ophthalmic gel, 0.15%: a valuable tool for treating ocular herpes. Clin Ophthalmol. 2007;1:441-53. 



10/29/2023 

21 

Off-Label Adenoviral Treatments1 

Open-label, uncontrolled study with ganciclovir 0.15% 

gel in 36 patients with epidemic keratoconjunctivitis 

(EKC) 

GCV given QID at each EKC episode 

Ocular discomfort alleviated in 1 week and no 

patients developed keratitis 

 

Sig: 1-2 gttts to affected eye qid for 1 week 

Plan: return in 3-5 days for a follow up 

Treatment technique with Betadine 5% wash 

 Instill 3 drops of tetracaine   
 Instill 5 drops of Betadine 5% 

 Instruct patient to close eye(s) and move side to side, up and down for 60 

seconds; use gloved finger to spread Betadine over lid margin and lashes to 

eradicate any virus on external adnexa. 

 After 60 seconds, thoroughly rinse eye  

 Follow up: 2-3 days, 4-5 days, and 7-14 days 

Betadine wash    Saline wash 

Thank You! 
mile@optometricinsights.com 


