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Disclosures
• Acculens
• Alcon
• Allergan
• Bausch	+	Lomb
• Contamac
• Coopervision
• Gas	Permeable	Lens	Institute	(GPLI)
• Johnson	&	Johnson	Vision
• Novabay
• Ocusoft
• Paragon	Bioteck
• Scleral	Lens	Education	Society
• Shire
• Sjogren’s Syndrome	Foundation
• STAPLE	program
• SynergEyes
• Visioneering Technologies



Scleral	Lenses

• First	used	in	late	1800s	and	early	1900s
• Manufacturing	process	now	more	reproducible	

• Modern	scleral	lenses	
• Don	Ezekiel,	OD
• Ken	Pullum,	OD
• Perry	Rosenthal,	MD	Boston	Scleral	Lens

www.college-0ptometrists.org



Major	indications	of	scleral	lenses

• Vision	rehabilitation
• Ocular	surface	disease	
management
• Pain	attenuation

Discovery	Channel- How	It’s	Made
Sterling	International



Therapeutic	Scleral	Lens	Indications

• Undifferentiated dry eye syndrome
• Sjögren’s syndrome
• Chronic graft versus host disease
• Stevens Johnson syndrome
• Grave’s ophthalmopathy
• Ocular cicatricial pemphigoid
• Limbal stem cell deficiency
• Neurotrophic keratopathy
• Exposure keratopathy
• Corneal dystrophies 
• S/P ocular trauma 



Scleral	Lenses:	An	Adjunctive	Therapy

• Ocular	Protection	and	Continuous	
Lubrication
• Prevent	mechanical	damage
• Prevent	tissue	desiccation	
• Promote	healing
• Disrupt	the	pain	cycle
• Corneal	hydration	

Images	courtesy	of	John	Gelles,	OD



• “Scleral	and	corneal	rigid	lenses	represented	100%	of	the	contact	lens	market	
immediately	prior	to	the	invention	of	soft	lenses	in	the	mid-1960s.”

• In	the	United	Kingdom	today,	rigid	lenses	comprise	2	per	cent	of	all	new	lens	
fits.	

• the	1998	prediction	of	the	author	that	rigid	lenses	would	be	obsolete	by	the	
year	2010	has	essentially	turned	out	to	be	correct.

• Rigid	lenses	are	now	being	fitted	by	a	minority	of	practitioners	with	specialist	
skills/training.	

• “Certainly,	rigid	lenses	can	no	longer	be	considered	as	a	mainstream	form	of	
contact	lens	correction.”		

Efron N.	Obituary--rigid contact	lenses.	Cont Lens	Anterior	Eye. 2010	Oct;33(5):245-52.	doi:	10.1016/j.clae.2010.06.009.	Epub 2010	Jul	31.



• “New	fittings	are	indeed	very	much	a	specialist,	minority	area	but	
there	still	remain	around	the	world	large	numbers	of	perfectly	
successful	hard	lens	wearerS supported	by	numerous	equally	
successful	hard	lens	laboratories”.

- Andrew	gasson

Gasson A.	A	response	to	Nathan Efron.	Cont Lens	Anterior	Eye. 2011	Jun;34(3):149;	author	reply	150.	doi:	10.1016/j.clae.2011.02.015.	Epub 2011	Mar	26.





Which	are	do	you	feel	has	the	greatest	potential	for	growth	in	the	next	12	months?



“The	Scleral	Explosion	Continues”
Ed	Bennett,	OD,	MSED,	FAAO	CL	Spectrum	October	2016





www.sclerallens.org



TFOS	DEWS	II	Report

“Multifactorial	disease	of	the	ocular	
surface	characterized	by	a	loss	of	
homeostasis	of	the	tear	film	and	

accompanied	by	ocular	symptoms,	in	
which	tear	film	instability	and	hyper-

osmolarity,	ocular	surface	
inflammation	and	damage,	and	
neurosensory	abnormalities	play	

etiological	roles.”



DEWS	II	Prevalence

• DED	prevalence	for	studies	involving	
symptoms	with	or	without	signs	5%	to	
50%
• Up	to	75%	for	studies	based	primarily	
on	signs	(higher	and	more	variable	
rates)
• Review	of	437	prevalence	studies			
• Prevalence	of	DED	from	24	large	
studies	



• Prevalence	is	much	higher	among	women	
• Aging	is	a	risk	factor			
• Sex	hormones	are	key	factors	
• Changing	hormone	levels	/	decreased	androgens	are	
contributory	

Dry	Eye	Prevalence	



Ocular	
Testing



DRY	EYE	REPORT
Summary	of	Findings
Easy	to	Understand

Oculus	Keratograph 5M	Non-Invasive	
Technology	- Observe,	Document	&	

Grade	Staining	Patterns	



Lid	Wiper	Epitheliopathy

• 100	patients	
• Two	groups	with	or	without	dry	eye	symptoms
• TBUT	> 10	seconds	or	more
• Schirmer >	10mm	or	more
• Absence	of	fluorescein	corneal	staining

Lid Wiper Epitheliopathy and Dry Eye Symptoms. Korb, et al. Eye & Contact Lens: Science & Clinical Practice: January 2005 - Volume 31 - Issue 1 - pp 2-8



Lid	Wiper	Epitheliopathy

• Symptomatic	patients
• 76%	staining	of	lid	wiper

• Asymptomatic	patients	
• 12%	staining	of	lid	wiper

• LWE	frequent	finding	when	symptoms	of	dry	eye	
are	experienced	in	absence	of	routine	clinical	dry	
eye	findings	

Lid Wiper Epitheliopathy and Dry Eye Symptoms. Korb, et al. Eye & Contact Lens: Science & Clinical Practice: January 2005 - Volume 31 - Issue 1 - pp 2-8



Meibomian Gland	Evaluation

Normal	Appearance

Images	courtesy	of	Bill	Townsend,	OD



Meibomian Gland	Evaluation
Incipient	Dropout Severe	Dropout

Images	courtesy	of	Bill	Townsend,	OD



Dry	Eye	Treatment

• Artificial	tears	
• Restasis – Cyclosporine	0.05%
• Xiidra – Lifitegrast 5%
• Topical	antibiotics
• Topical	steroids	
• Oral	antibiotics	– doxycycline,	oracea
• Autologous	serum	eye	drops



Dry	Eye	Treatment
• Punctal plugs
• Lacrisert
• LipiFlow
• BlephEx
• MeiBoFlo
• Moisture	goggles	
• Moisture	sunglasses
• Liposome	spray	
• Homeopathic	treatments
• TrueTear neurostimulation



Dry	Eye	Treatment

• Scleral	lenses
• Amniotic	membranes
• Other	treatments

• Omegas
• Systemic	treatments
• Environmental	changes
• Lifestyle	changes		



• “Increasing	appreciation	that	daily	wear	
of	a	rigid	gas	permeable	scleral	lens	may	
play	an	important	role	in	the	
management	of	moderate	to	severe	
DED.”	

• The	use	of	scleral	lenses	for	OSD	is	more	
widely	reported	in	a	variety	of	reviews.	



• Clinical	studies	report	
success	in	the	
management	of	DED	
with	scleral	lenses,	mini-
scleral	lenses	and	PROSE	
devices.	



Nicole

• 50	year	old	Caucasian	female	
• Interested	in	contact	lenses	for	full	time	wear	
• History	of	Sjögren’s syndrome	
• Dry	mouth	
• Ocular	foreign	body	sensation	
• Intermittent	red	eyes	



Large-scale	Genome-Wide	
Association	Study	(GWAS)	study	
3,334	Sjögren’s patients	
★ Non-Hodgkin	lymphoma	
occurs	in	5-10%	of	primary	
Sjögren’s patients	



Nicole

• Wears	glasses	full	time
• History	of	weekly	replacement	contact	lens	wear		
• Discontinued	contact	lens	wear	due	to	dry	eyes	with	contact	lenses
• Budget	analyst	
• Computer	and	reading	8-10	hours	/	day		



Nicole

• Medical	history		
• Sjögren’s Syndrome	

• Medications		
• Plaquenil 200	mg	bid	po

• Ocular	history	
• Dry	eyes	

• Treatment
• Cyclosporine	0.05%	bid	OU
• Preservative	free	artificial	tears	PRN	
• Visine	PRN	

• Family	history	
• Mother	– rheumatoid	arthritis	

Image	Hadas Newman,	MD



OD OS

20/20 VA	
(glasses)	

20/20-2

43.10	/	44.00	/	106	 Pentacam
Sim Ks	

43.10	/	44.00	/ 083

-4.75	20/20 Refraction -5.50	20/20	

542 Pachymetry 532

18	mmHg IOP
tonopen @	
3:42pm

18	mmHg



OD OS

2+	mgd, irregular	lid	margins L/L 2+	mgd,	irregular	lid margins

Trace	hyperemia,	2+	NaF
stain	nasal	and	temp

1+	nasal	and	temp	LG	stain	

Conj Trace	hyperemia,	3+	NaF stain	
nasal	and	temp

3+	nasal	and	temp	LG	stain	

Trace	inferior	PEK
Trace	endopigment inferior	

paracentrally

Cornea 3+	inferior	PEK	at	6:00	and	
3:00

Trace	endopigment inferior	
paracentrally

Deep	and	Quiet A/C Deep	and	Quiet

Clear Lens Clear

0.15	 C/D 0.15

Normal Macula Normal

Normal Peripheral	Retina Normal



Treatment	
• Sjögren’s Syndrome	Foundation	information		

• OCT	of	macula	and	10-2	Humphrey	visual	field	

• Continue	Cyclosporine	0.05%	bid	OU

• Non-preserved	artificial	tears	qid OU	/	PRN	

• Lubricant	ointment	qhs OU	/	PRN

• Good	water	intake	

• HydroEye Omega	fatty	acids	

• Discussed	Moisture	goggles		

• Avenova eyelid	cleaner	bid	OU	for	two	weeks,	then	daily	OU

• Warm	compresses	(various	options	discussed)



OD Scleral	Lenses	 OS

Clear	distance and	near	vision Vision
Good

AWT	12	hours
WTT	5	hours

Good Comfort	 Good	
Scleral	Aspheric	Multifocal		
41.00	/	-2.00	/	16.4	/	9.2	

Flattter PCs
Sag	4.55

Parameters Scleral	Center Progressive
Multifocal		

42.00	/	-3.25	/	16.4	/	9.2	Flatter	
PCs

Sag	4.59

20/20-2
J2

VA
Binoc

20/15+1
J1

20/20
J1

Plano SOR Plano	

Good	central	apical	clearance	
Good	peripheral	fit

No	blanching

Fit Good	central	apical	clearance	
Good	peripheral	fit

No	blanching



Center distance





Debris	and	Dry	Eye

Even	in	cases	of	severe	dry	eye,	staining	should	be	LESS after	
scleral	lens	wear.





Poor	Surface	Wettability

• Decreases	vision
• Diminishes	lens	comfort
• Increases	chair	time
• Increases	patient	costs

Photo	Credit:	Karen	Lee,	OD



Patients	at	Risk

• Ocular	surface	disease
• Ocular	rosacea
• MGD
• Filamentary	keratitis

• Excessive	lipids	in	the	tear	film	create	a	foggy,	hydrophobic	
lens	surface

Photo	Credit:	James	Thimons,	OD



Patients	at	Risk

• Exposure
• Ptosis	
• Stroke	/	nerve	palsy
• Eyelid	repair



External	Causes

• Poor	plunger	hygiene
• Makeup/Skincare	regime	(oil-based	products)
• Hand	soaps	with	moisturizing	agents
• Older	blocking	compounds	such	as	pitch	
• Mechanical	irritation
• Allergic	or	toxic	reaction
• Manufacturing	difficultly	



Preventing	and	Managing	Poor	Surface	
Wettability



Treatment	Strategies

• Increased	lubrication	with	preservative-free	
artificial	tears	over	the	lens	throughout	the	
day
• Remove,	manually	clean,	rinse	and	reapply		
• Squeegee	technique
• On-eye	surface	cleaning	using	a	saline	
moistened	cotton	swab	or	eye	shadow	
applicator	
• Polish	front	surface	of	lenses	BUT	remove	
plasma	surface



First	and	Foremost
• Treat	and	manage	ocular	surface	disease!
• Lipids	and	mucins	are	attracted	to	hydrophobic	GP	material
• Re-evaluate	care	and	handling	of	lenses
• Evaluate	and	treat	GPC	
• Change	lens	material
• Punctal occlusion	



Prevention	Through	Education

• Wash	hands	before	handling	contact	lenses
• Ask	patients	about	hand	soap			
• Hand	soaps

• Mild,	basic	hand	soaps	
• Contact	lens	handsoap
• Acne	treatment	hand	soaps

• Ask	patients	about	face	and	eye	creams



Prevention	Through	Education

• Do	not	apply	oil-based	moisturizers	to	the	eyelids	
• Do	not	apply	any	makeup	to	the	inside	area	of	the	eyelid	margin	(waterline)	or	
meibomian gland	orifices

• Increases	risk	for	mgd and	gland	obstruction	over	time	

• Apply	creams	and	makeup	after	lens	insertion
• Remove	contact	lenses,	then	remove	makeup	

Image	O’Dell,	Sullivan,	Perriman
AOC	January	2017



Images	O’Dell,	Sullivan,	Perriman	AOC	1.2017



Prevention	Through	Patient	Education

• Use	eyeliner	pencils – sharpen	them	before	every	application
• Replace	moist	cosmetics	(mascara)	monthly
• Remove	makeup	daily
• Never	use	facial	cleansers	or	hand	soap	to	remove	eye	makeup
• Clean	eye	makeup	brushes	regularly	

O’Dell,	Sullivan,	Perriman	AOC	January	2017



Solutions

• Change	to	peroxide	based	solutions	
• Consider	enzymatic	cleaner	/	Menicon Progent
• If	deposit-prone,	alternate	a	daily	GP	lens	cleaner	
with	an	extra	strength	or	an	alcohol-based	daily	
cleaner



Application	Solutions



Plasma	treatment
• Finished	lens	bombarded	with	high-energy	radio	
waves	in	an	oxygen-rich	environment
• Hydrophobic	surfaces	become	more	hydrophilic	
• Exotic	oxygen	radicals	strike	the	surface	of	the	lens

• Dislodges	hydrocarbons	such	as	oils	

• Molecules	on	the	surface	of	the	lens	are	rearranged
• Carbon	migrates	away	from	the	surface	
• Oxygen	and	nitrogen	migrate	toward	the	surface

• The	lens	surface	becomes	ionized,	increasing	its	
ability	to	attract	liquids

Image	credit	Contamac



Plasma	treatment

• Results	in
• Improved	wetting	angle	
• Improved	surface	tension	
• Fewer	lipid,	protein	and	bacteria	deposits

• Improves	surface	wettability	
• Less	lens	awareness	
• Improved	comfort				
• Reduced	fogging Wetting angle before and after plasma treatment

Photo Credit: Dr. Chrysostomou



Polymer	
encapsulates	lens

Improves	
wettability

Increases	surface	
water	retention

Increases	lubricity

Reduces	deposits



Scleral	Lens	Fogging	and
Comfort	Study
• Dr.	Maria	Walker	(Principal	Investigator)
• 18	subjects	
• 26	– 72	years	old
• All	habitual	scleral	lens	wearers



Protein and Lipid Deposition

PureVision HydraPEG
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Scleral	Lens	Fogging	and	Comfort	Study

Hydra-PEG	Improves	End	of	Day	Comfort

Patients	Prefer	Hydra-PEG	Lenses



Partner	Lab	- End	of	Day	Comfort	Study

Falco	Linsen,	Switzerland

n	=	34	eyes n	=	11	eyes



Partner	Lab	– Wear	Time	and	Preference

Hetych Kontaktlinsen,	Austria



Slide	coursety of	Tangible	Science



Which	would	you	choose	for	your	patient?



Tangible	Hydra-PEG:	
Patient	Education

• Educate	patients	that	the	Tangible	Hydra-PEG	surface	will	result	in	a	more	
“slippery”	lens	
• May	require	a	brief	adjustment	period	for	handling,	inserting	and	removing	the	
lens	



Tangible	Hydra-PEG:	Patient	Selection

• May	be	used	by	any	patient	
• No	contraindications
• No	need	for	fit	changes	
• Patients	who	may	benefit	the	most:
• Those	experiencing	dryness	or	discomfort	associated	with	lens	wear
• Moderate	to	heavy	depositors
• Scleral	lens	wearers	experiencing	fogging



Compatible	solutions	with	Tangible	Hydra-
PEG
• Multipurpose	Solutions
• Menicon	Unique	pH		
• Boston	Simplus®		

• Hydrogen	Peroxide	Solutions
• Clear	Care®		
• Clear	Care®	Plus	with	HydraGlyde®		



Incompatible	Solutions

• Tap	water,	abrasive	or	alcohol-based	cleaners	
• Abrasive	Cleaners	
• Boston®	Advance	

• Alcohol	Based	Cleaners	
• Miraflow	

• Others	
• Menicon	Progent	
• Boston	One	Step	Liquid	Enzymatic	Cleaner	
• Optimum	by	Lobob	ESC	Extra	Strength	Cleaner	



Tangible	Hydra-PEG	by	the	Numbers

• With	proper	care,	coating	lasts	12-18	months	
• Hydra-PEG	was	launched	in	January	2017

• 40,000	patients	treated	in	2017
• Hydra-PEG	coated	lenses	available	from	23	global	manufacturers
• Price	is	minimal	compared	to	price	of	lens

A d v a n c e d  V i s i o nA d v a n c e d  V i s i o n
T e c h n o l o g i e sT e c h n o l o g i e sT e c h n o l o g i e s

®



Before	Hydra-PEG	

Images	Tom	Arnold,	OD



With	Hydra-PEG	

Image	Tom	Arnold,	OD



Video	Testimonials	



Video	credit	Tom	Arnold



• Tear	exchange
– Balance	between	

healing	and	vision
• Particulate	build	up	

under	lens
– Risk	vs	Benefit

The	Lens	Haptic



• Chamber	debris
– Outside	the	Lens

• “Frothing”
• NaFL	leakage

– Immediate	leakage
» Re-examine	the	

haptic

– Inside	the	Lens
• Examine	Limbal	

clearance
• Understand	the	disease	

you	are	fitting

The	Post	Lens	Tear	Layer



• Patient	complaints
– Foggy	vision

• No	flux	with	blink
– Lens	Awareness
– Irritation	later	in	wear	time	
– Gradual	decrease	of	vision	

• Particulate	under	lens
– Irritation	after	lens	removal	

The	Post	Lens	Tear	Layer



• Insertion	Fluid
– With	limited	tear	exchange	

• What's	in	the	bowl	is	on	the	
eye	for	the	entire	wear	time

– Non	Preserved!
• Non	Buffer	vs	Buffer?

The	Post	Lens	Tear	Layer

Menicon,	B=L
Amazon



• Insertion	Fluid
– Adjunctive	fluids?

• Preservative	free	artificial	tears
• Autologous	Serum
• Antibiotics

– What	does	the	future	hold
» Nutrient?
» Electrolyte	rich?
» Oxygenated?

The	Post	Lens	Tear	Layer

Review	of	Optometry,	Mangan
Amazon
ContaPharm,	Wyss



• Corneal	Clearance
– Limbal	Clearance
– Goldie	Locks
– Enough	but	not	too	

much

The	Post	Lens	Tear	Layer



• Limbal Clearance
– Insufficient	clearance	will	

cause	insult
– Excessive	may	lead	to	

prolapse	or	post	lens	tear	
reservoir	debris

The	Post	Lens	Tear	Layer



• Corneal	Clearance
– Geometry	in	corneal	

chamber
– Example

• BC	is	constant:	45D
• Increase	BOZD	0.5mm
• Steep	mid-periph

curve	2D
– Increase	vault	~200	

microns

The	Post	Lens	Tear	Layer

Visionary	Optics,	Marshall



The	Lens	Haptic
• Patient	complaints

– Lens	Awareness
– Irritation	upon	insertion	
– Gradual	decrease	of	vision	

• Particulate	under	lens
– Ache	after	lens	wear
– Redness	during	or	immediately	

after	removal
– Impression	ring	after	removal
– Bubbles
– Difficulty	removing	lens



• Lens	Diameter
– Proportionate	to	the	

extent	of	the	eye	affected	
– More	surface	covered	=	

more	protection
• Pan	Ocular	Surface	

Disease

The	Cornea	and	Ocular	
Surface



The	Lens	Haptic
• Large	Diameter

– More	scleral	
asymmetry/toricity

• More	scleral	toricity
– More	advanced	haptics	

needed	for	alignment

Pacific	University,	Caroline,	Walker,	
Lampa,	Kojima



• Profilometry
– Advanced	scleral	imaging	exists	to	

aid	in	understanding	scleral	shape
• Eaglet	ESP
• Precision	Ocular	Metrology	SMap3D

The	Lens	Haptic

Eaglet,	Ledgerton
Visionary	Optics,	DeNaeyer



• Improve	Haptic	Alignment
– Spherical	(Common)

• Same	Curve	360
– Toric	(Common)

• Vertical	vs	Horizontal
– Quad	(Less	Common)

• Quadrats	independant
– Octo	(Rare)

• Eight	Sub	Meridian
– Elevation	Specific	(Very	Rare)

• Anything	anywhere

The	Lens	Haptic
Spherical 

Haptic

Toric 
Haptic

Elevation 
Specific 
Haptic



• Unique	elevations
– Blebs
– Shunts
– Pinguecula	
– Tectonics
– Scars
– Symblepharon

The	Lens	Haptic



• Complications	with	unique	
elevations
– Focal	Compression
– Conjunctival	Hypertrophy
– Erosion

The	Lens	Haptic



• Advanced	Haptics
– Overcome	or	avoid	unique	

elevations
• Blebs,	Shunts,	Pinguecula,	etc.	

– Microvault
– Notch/Truncation
– Quadrant	Specific
– Diameter

The	Lens	Haptic Micro Vault

FocalPoints,	Creighton



Case	Report:	Notch	Before	and	After



EyePrint Pro

• EyePrint Impression	Process	
• Takes	2	minutes
• 1	minute	set	up

• 1	minute	on	the	eye
• Captures	precise	curvatures	of	the	entire	ocular	surface
• Impression	material	has	1-2	micron	accuracy
• Comfortable	and	gentle
• No	anesthetic	necessary

Slide	courtesy	of	Keith	Parker



Thank	you	for	your	time	and	attention!


