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Practice Development Educational Series

Scleral Lens Design 
and Fitting         
The Basics

• Dr. Maria Walker, OD, MS, FAAO, FSLS
– OD MS from the New England College of Optometry in 2013
– Residency: Cornea & Contact Lenses at Pacific University in 2014

• Currently on Faculty at University of Houston College of Optometry 
and pursuing a PhD in scleral lens effects on the eye.

• Fellow of the American Academy of Optometry

• Fellow and current board member (Secretary) of the Scleral Lens 
Education Society

• Two-time recipient of the Ezell Fellowship through the American 
Optometric Foundation

• Currently lectures and leads workshops on scleral lenses 
domestically and internationally

Scleral Lens Design and Fitting
The Basics

Objectives:

• Scleral Lens Terminology and Design

• Scleral Lens Fitting

• Scleral Lens Management

The Scleral Lens

Scleral Lens
Tear Film 
Reservoir
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Scleral Lens Terminology*

*Official nomenclature endorsed by the Scleral Lens Education Society

Overall Diameter (OAD): longest diameter of lens

Total Sagittal Depth: “height” of the lens from base to apex

Base Curve (BC): curvature of the optic zone

Sagittal Depth (SAG)

• Relationship with Diameter

• Relationship with Base curve

Large 
Diameter = 
Deep SAG

Small 
Diameter = 
Shallow SAG

Flat BC = 
Shallow SAG

Steep BC = 
Deep SAG

http://www.oculist.net/downaton502/prof/ebook/duanes/pages/v1/v1c055.html

Scleral Lens Terminology*

Optic Zone (OZ): the central zone of the lens

Transition Zone (TZR): peripheral to the OZ, between OZ and limbal zone

Intermediate Zone (IZR): peripheral to TZR, positioned over the limbus

Landing Zone (LZR): begins where the lens lands on the conjunctival tissue

*Official nomenclature endorsed by the Scleral Lens Education Society

Scleral Lens Fitting Zones

Optic Zone (OZ)

Transition Zone (TZR)  

Intermediate Zone (IZ)

Landing Zone (LZR)

Scleral Lens Designs

• Over 20 scleral lens designs available in the US

• Optic Zones:
• Base curve
• Optics: Toric, multifocal, wavefront‐guided 

• Limbal Zones
• Toric available, steep & flat

• Landing Zones:
• Toric, quadrant, and customized

Choose a few designs and become an expert: 
• 2‐3 different diameters

• At least 1 multifocal design
• At least 1 customizable landing zone 

Scleral Lens Indications

1. Irregular astigmatism 
● Keratoconus / Pellucid Marginal Deg.

● Post Corneal Transplant 

● Post Radial Keratectomy (RK)

● Post LASIK/PRK 

● Post Intacs

● Corneal Scarring

2. Ocular surface protection
● Post surgical

● Ocular surface disease (OSD)

3. Other
● High Rx, amblyopia, myopia control,

prosthetics, aphakia, and more…

Post‐Eyelid Surgery

Post RK

Keratoconus

Post‐RK
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Scleral Lens Exam Sequence

• Visit 1: Baseline & Fitting

• Visit 2: Dispense & Education

• Follow‐up: 1 week, 1 month, 
6 months (year 1)

• 6mo ‐ 1 year f/u on all pts

Baseline Exam

• Step 1: Evaluate disease state

• Scarring

• Neovascularization

Post‐RK neovascularization Kc scarring

SJS corneal staining

• Corneal staining

• Fibrosis

Baseline Exam

• Step 1: Evaluate disease state

• Staining: Cornea & Conjunctiva

• Eyelid health

MGD and Blepharitis Blebs

Conjunctival 
elevation

• Other: glaucoma? 
cataracts?

Baseline Exam

• Step 2: Diagnostic Fitting

• Starting lens: base curve or SAG selection

• Equipment needed?

Scleral Lens Application Scleral Lens Application
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Scleral Lens Application

Establish a visible target

Scleral Lens Application

Scleral Lens Application

Use preservative free saline as application solution

Scleral Lens Application

Use preservative free saline as application solution

Preservative Toxicity

Removal of Scleral Lenses Scleral Lens Evaluation
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Scleral Lens Evaluation: Slit Lamp

Cobalt blue: full illumination
Observe areas of darkness

White light, optic section, 45°
Compare lens thickness with NaFl thickness

Scleral Lens Evaluation: Slit Lamp

Ferris State Fitting Scale Scleral Lens Fitting Zones

Optic Zone (OZ)

Transition Zone (TZR)  

Intermediate Zone (IZ)

Landing Zone (LZR)

Zone Fitting Goal

Optic Zone (central) Vault

Transition Zone Vault

Intermediate Zone Align (clear)

Landing Zone Soft Landing

Optic and Transition Zone

125um
475um

Not usually a uniform tear reservoir in severely irregular corneas

• 100‐200um over highest corneal area

• Expect ~150um settling effect

• Aim for 250‐300um at dispense

Corneal Ectasia Tear Reservoir Patterns
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Apical Staining due to Bearing Moving toward the limbus…

The Intermediate Zone: 
Overlying the Limbus

Cobalt blue, 
full illumination

White light, 
optic section, 

highest 
illumination 

Intermediate Zone (Limbus)

Appropriate Limbal Clearance 

Inadequate Limbal Clearance

Limbal Bearing

Epithelial breakdown

Scleral Lens Landing Zone
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Landing Zone

Fitting Goal: Smooth and even landing

Landing Zone Bearing

Blanching

Impingement

Landing Zone Edge Lift

Shadow

Uneven Scleral Bearing

Uneven Scleral Bearing

Scleral Elevation Map

Summary of Fitting Goals

• Optic/central and Transition zone: vault 

• 100‐200um after settling

• Intermediate Zone: alignment 

• Aligned (5‐10um clearance)

• Landing Zone: landing

• Soft and wide landing

• Minimal movement

38 39

40 41

42 43



Practice Development Educational Series
Scleral Lens Design and Fitting: The Basics

Maria Walker, OD, MS, FAAO, FSLS
University of Houston, College of Optometry                                                         

March 7, 2019          Page # 8

Lens Ordering

• Diameter

• SAG and/or Base Curve

• Intermediate (Limbal) curve
• Steep, flat

• Landing Zone
• Steep, flat, toric, quad specific, 

custom edges (notches, vaults)

• Power
• Toric, multifocal

• Material, color

Scleral Lens Dispense Visit

• Application and evaluation of lens fit

• SCOR ‐ don’t go crazy! Patients often have minor 
visual complaints that will go away after 
adaptation…

• Patient training

• Very short visit or very long visit

• Dependent on patient proficiency with 
application and removal

Tip: Dispense anything that is mediocre or better!

Follow‐Up Examinations

1) Subjective evaluation (comfort, vision)

2) Evaluation of lenses on eye
SCOR
Fit evaluation (OCT, imaging optional)
Tear Exchange

3) Removal of lenses
Cornea: check IOP, edema, staining, scarring
Conjunctiva: impression rings, hyperemia, staining

4) Follow‐up on patient education

Evaluating Tear Exchange

• Follow‐up in the afternoon

• Apply NaFl near lens edge 
prior to removal

• Assess tear inflow and tear 
mixing

Monitoring Ocular Surface Health

• Global pachymetry & IOP immediately after lens removal

• Baseline readings are essential

34 um central swelling
5.2%

Monitoring Ocular Surface Health
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Observations of Landing Zone Post‐Removal

Impression Rings:
Are they always bad?

Can we eliminate them?

Observations of Landing Zone Post‐Removal

Follow‐Up Examinations

1) Finalize Fit

2) 1mo to 6mo f/u (dependent on how many fit visits required 
in the beginning)

3) All scleral lens patients followed every 6‐12 months for 
management of fit and underlying disease

GPLI.COM

Keratoconus 
Inflammation
Atopy
Eye Rubbing

Post‐Transplant
Rejection
Endothelial loss
Steroid use

Ocular Surface Disease
Risk of infection

Thank you for your attention!

More Questions??

Email: mkwalker@central.uh.edu

Your Source for 
Specialty Contact Lenses

Presented by: 

Andy Jackson, Director, Specialty Lenses

ABB Scleral Lenses

Exclusively for Webinar Attendees

$100 Off Scleral Fitting Sets
Offer only valid for 1 week
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Specialty 
Lens 

Consultants 
Team

Europa Loaner 
Scleral Fitting Set

Now available through ABB

Coming Soon!

Reach Out to Your ABB Account Manager 
Your Practice May Qualify

Schedule a Free Demo 
www.glimpselive.com/request‐demo.html

Building and Growing 
Your Specialty Contact Lens Practice

Hosted by: Craig W. Norman, FCLSA

Webinar 
2

Getting the Most out of Presbyopic
Contact Lens Options
THURSDAY, JUNE 13TH

Thomas Quinn, OD, MS, FAAO will be our 
speaker for our second FREE webinar
presenting on the topic of Getting the 
Most Out of Presbyopic Contact Lens 
Options on June 13th, 9‐10pm ET.

Register for this webinar at 
www.abboptical.com/webinar‐series
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